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Foreword to the English edition

This book, originally published in 2009, presents the his-
tory of diving in support of the oil industry on the Nor-
wegian continental shelf. In Norway, the people who did 
this work have come to be known as the North Sea or 
pioneer divers. They played a key role in the development 
of the Norwegian oil industry during the first few dec-
ades after 1965, but their story has become a controver-
sial one. The work they did has left many of them with 
injuries or health problems.

As explained in the forewords to the Norwegian edi-
tion, North Sea divers in Norway was commissioned by 
Norway’s Storting (parliament). It was presented to the 
North Sea divers by Carl I Hagen, acting president of the 
Storting at the time, during a ceremony at the Norwe-
gian Petroleum Museum on 22 June 2009. It was well 
received by the divers. But the “diver issue” remained 
unresolved.

The group of divers who had sued the Norwegian 
government for compensation lost in Norway’s Supreme 
Court. However, they took their case to the European 

Court of Human Rights in Strasbourg and won on one 
point in a judgement issued on 5 December 2013. The 
government was found to have failed to take action over 
the health risks which it knew were present. Particular 
mention was made of the way the government, instead 
of insisting that the diving companies used safe stand-
ardised diving tables, permitted them to employ tables 
which demonstrably injured many divers. Both the coun-
sel for the divers and the final judgement from the court 
referred to this book.

A number of people have subsequently commented 
that the judgement enshrines a very important principle, 
which could influence efforts to improve worker safety 
in other countries. The story presented here for the first 
time in English is accordingly even more relevant than 
was expected when it was decided to produce a transla-
tion.

Stavanger, 2014

Foreword

“The history of the divers was falsified” was the headline 
in Oslo tabloid Dagbladet in September 1999 when a pi-
oneer diver said what he thought about the limited cov-
erage of oil-related diving at the Norwegian Petroleum 
Museum. This new Stavanger institution was intended 
to embrace the whole story of Norway’s oil adventure – 
but the divers felt they had been left out. The museum 

was also the scene of a political demonstration during 
its official opening on 20 May of the same year, when a 
pioneer diver went forward to HM King Harald to deliv-
er documents on the diver issue. Within a short space of 
time, two specific incidents involving the new museum 
had thereby shown that the diver issue was rapidly gain-
ing a place in the national consciousness.
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Against that backdrop, a constructive dialogue de-
veloped between the diver community and the muse-
um about launching a documentation activity focused 
on oil-related diving. At the initiative of the divers, a 
meeting in the museum as early as the autumn of 1999 
brought together more than 70 of the pioneers to record 
their experiences. That session inspired the museum to 
develop a historical project covering this part of the oil 
industry. In cooperation with other research and diving 
specialists, the museum formulated a preliminary pro-
ject in 2000-2002 which described how the history of 
North Sea diving and the pioneer divers in Norway could 
be documented and communicated.

When the Storting (parliament) considered White Pa-
per 47 (2002-2003) on conditions for pioneer divers in 
the North Sea, its standing committee on local govern-
ment became aware of the museum’s plans, which were 
then well advanced. The Storting resolved to appropriate 
funds for the museum to lead a documentation and com-
munication project on North Sea diving and the pioneer 
divers (Recommendation no 137 to the Storting, 2003-
2004). This work was to embrace both a history book 
and an exhibition at the museum to document the con-
tribution made by the pioneer divers.

The museum has actively pursued the project on that 
basis since 2005. Historians Helge Ryggvik from the 
University of Oslo and Kristin Øye Gjerde from the Nor-
wegian Petroleum Museum were commissioned to write 
the present book. They have interpreted the Storting’s 
mandate to embrace a broad historical presentation of 
diving’s role in the growth of Norway’s new oil activity. 
This details the establishment of a new and unfamiliar 
industry with substantial challenges. Barriers had to 
be breached as a necessary condition for industrial pro-
gress. The pioneer divers did some of the toughest jobs. 
For many of them, the price proved very high.

The authors have maintained a continuous dialogue 
with a book committee comprising people with profes-
sional historical or diving expertise. They were:

Finn Erhard Johannessen, University of Oslo (chair)
Ole Andreas Engen, University of Stavanger
Bjørn Wilhelm Kahrs, diver education department,  

Bergen University College
Albert Johnsen, former diving manager in StatoilHydro 

and Mobil
Edgar Hovland, University of Bergen (until 2007).

In addition to this committee, a project board was es-
tablished from the start with representative of the divers, 
the unions, the government, the oil companies and the 
diving contractors. This board was kept informed about 
the progress of the project, and its members provided 
support and opened doors along the way. They were:

Rolf Guttorm Engebretsen, North Sea Diver Alliance
Roald Wigen, North Sea Diver Alliance
Terje Johansen, Nopef/Industry Energy
Terje Nustad, Norwegian Union of Energy Workers (Safe)
Magne Ognedal, Petroleum Safety Authority Norway
Per Otto Selnes, Norwegian Oil Industry Association
Einar Wold Svendsen, StatoilHydro
Sjur M Lothe, Technip Norge
Finn E Krogh, Norwegian Petroleum Museum.

Leading this project has proved a big and challeng-
ing job for the museum because the history of oil-related 
diving is complex and has become controversial. I would 
like to thank the authors for their wholehearted commit-
ment to the book over several years. Everyone who has 
been involved also deserves thanks for the constructive 
collaboration which has characterised this history pro-
ject throughout. Finally, it is my hope that the divers 
themselves will recognise the story presented here.

Finn E Krogh, director/project manager 
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Authors’ foreword

The media often use the expression “the judgement of 
history”, and occasionally also “the judgement of histori-
ans”. This book is neither of these. It is about North Sea 
divers and the work they have done on the Norwegian 
continental shelf (NCS) from 1966 until 2009. We also 
cover the many conditions which created the operating 
parameters for this work – the nature of diving assign-
ments, the diving contractors, the development of new 
equipment and diving methods, experimental dives, 
medical research related to diving and the government’s 
efforts to regulate the business. But the book has been 
written under circumstances which have forced us to be 
clear about the job of history as a subject and the histo-
rian’s role. The “diver issue” which emerged in the Nor-
wegian media in the late 1990s and continued to be pur-
sued as a political question during the subsequent decade 
represented in many respects a process whereby socie-
ty got to grips with the history of the North Sea divers. 
The Lossius commission of inquiry and the subsequent 
consideration of its report by the Storting (parliament) 
were intended to be a way of reaching a settlement with 
the past. Because many divers were dissatisfied with the 
proposed compensation scheme, however, the history 
of North Sea diving also moved into the courts. That 
crea ted a very special and challenging framework for 
the project. The divers themselves, the authorities, the 
diving contractors, the oil companies, the specialists in 
hyperbaric medicine – all of them important sources for 
a historical presentation – were at times irreconcilably 

opposed to each other over an issue where everyone in-
volved had their own interest in how the story was pre-
sented and interpreted.

No historian is uninfluenced by their own times. Like 
everyone else, we also have normative views and moral 
perceptions which could consciously or unconsciously 
influence the aspects we have emphasised. But a histor-
ical presentation differs from a political or legal process 
first and foremost because the focus is not on clarifying 
moral responsibility or guilt, but on outlining and sum-
marising significant events and describing why they hap-
pened. 

An important basis for this book is provided by a 
wealth of written sources. The Lossius commission, the 
divers themselves and their helpers, and civil servants 
have scoured available archives. We have not had the ca-
pacity to delve much more deeply than that. We do not 
exclude the possibility that written sources could emerge 
in the future which may cast new light on the history 
of North Sea diving on the NCS. Nevertheless, it is our 
belief that the basis for our account builds on more ex-
tensive records than a great many other historical works.

The biggest challenge where sources are concerned 
has been how we should deal with the oral ones. We have 
conducted a large number of interviews. Under an earli-
er agreement, we have also had access to the interviews 
conducted in connection with the writing of Else M Tun-
gland’s book På dypt vann – pionérdykkerne i Nordsjøen 
(In deep water – the pioneer divers in the North Sea). 
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We have also made direct and indirect use of oral sources 
in the sense that we were present when witnesses gave 
evidence in the various legal cases or have drawn on re-
cordings of these depositions.

As in similar pioneering groups, a number of stories 
have been told and retold so many times among the di-
vers that they have become “true” in the sense that it is 
difficult at a later time to distinguish between what has 
been personally experienced or simply heard about. We 
have naturally been conscious of such considerations. In 
many cases, at least part of the truth about such stories 
can be confirmed by written sources. In other cases, they 
can be confirmed by several independent accounts. It 
seems that the divers are generally very good at remem-
bering details about how they personally experienced 
incidents under water. On the other hand, it can be diffi-
cult for those who experienced an incident to date it ex-
actly and to recall on which rig, platform or diving sup-
port ship it occurred. For us as historians, however, even 
undocumented legends or myths can have a value. This 
is because they are in themselves part of the conceptu-
al world of the divers, something in which they believe. 
Moreover, such tales are often re-told and acquire a life 
of their own because other divers recognise their own 
circumstances in them.

We have divided the work on this book as follows. 
The introductory chapter has been written in collabora-
tion by both of us. Chapters 2, 5, 7, 9 and 11 are written 
by Gjerde, while Ryggvik has written chapters 3, 4, 6, 8 

and 19. Chapters 12 and 13 have largely been written by 
Ryggvik with contributions from Gjerde.

We would thank the book committee, chaired by 
Finn Erhard Johannessen and with Ole Andreas Engen, 
Bjørn Wilhelm Kahrs, Albert Johnsen and Edgar Hov-
land as members, for the work it has done in following 
the project over four years. Comprising both historical 
and diving expertise, the committee has given us valu-
able input at a number of levels. We would also thank 
Trude Meland for the job she has done in receiving and 
recording large volumes of archival materials and diver 
photographs, and in making provision for illustrating the 
book. Thanks are also due to the director of the Norwe-
gian Petroleum Museum, who has led the project in an 
open and orderly fashion. Finally, we would express great 
thanks to all the divers who have contributed by telling 
their stories, by answering our questions or supplying 
documents or photographs. Their help has been crucial 
in allowing us to present the history of North Sea divers 
in Norway.

Finally, we would like to thank Rolf E Gooderham for 
his highly competent translation to English.

Stavanger/Oslo

Kristin Øye Gjerde
Helge Ryggvik
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11

Chapter 1

Diving and  
oil exploration

Johannes Straumøy woke up one morning in the autumn of 1969 and 
wondered why such an unnatural silence prevailed on the Ocean Viking 
drilling rig, where he was working as a diver. Drilling and mud pumps 
normally created an infernal row when an exploration well was under 
way. Not a sound was now to be heard and, when Straumøy came up on 
deck, the odour of oil assailed his nostrils. Buckets full of crude stood 
all over the deck, collected by the crew from the sandshaker before 
drilling ceased.1 Along with the other divers, Straumøy had been down 
in about 70 metres of water to check that everything was progressing 
as it should in casting a foundation for the bit on the seabed. Then 
they had simply waited while the drillers did their part of the job. The 
sub-surface beneath the rig proved to contain a lot of oil. Together with 
the rest of Ocean Viking’s crew, Straumøy was involved in making the 
first commercial discovery in the Norwegian sector of the North Sea, in 
block 2/4 – the field which was later given the name Ekofisk.

Drilling on the NCS had begun on 19 July 1966 from the Ocean 
Traveler rig. Its sister vessel, Ocean Viking, started work in these waters 
in the summer of 1967. These two rigs, operated by American drilling 
contractor Odeco, were responsible for the bulk of the exploration wells 
on the NCS until Ekofisk was found. Odeco had a series of contracts 
with the various oil companies which had received interests and oper-
atorships in the first two licensing rounds. The drillers were the largest 
occupational category on the rigs. In addition came the people needed 
to operate the actual vessel – a radio operator, a nurse, catering per-
sonnel and so forth. But a rig could not start to drill or abandon a well 
without divers.

Diving spread on Ocean Viking, with the drill 
string in the foreground. The Comex diving 
bell and deck decompression chamber (DDC) 
were installed on the cellar deck immediately 
below the derrick. 
Photo: Sigurd-Tore Anda
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12 Chapter 1

Blokk 2/4 befant seg i det sørvestlige hjørnet av den norske kontinen-
talsokkelen og var samtidig den grunneste delen av det store området
hvor det var planlagt oljeleting. Oljeboring på dyp på rundt 70 meter,
midt ute i et av verdens mest værharde havstykker, var like fullt med på
å bryte grenser for hva som var teknologisk mulig. Det samme var dyk-
kingen som ble drevet fra «Ocean Traveler» og «Ocean Viking». Bare få
år tidligere hadde man regnet det som umulig for et menneske å
gjennomføre lengre arbeidsoperasjoner på dyp større enn 50 meter, som
er dybden hvor nitrogen i luften omdanner seg til en giftig gass. I tilknyt-
ning til militære forskningsinstitusjoner og med oljeindustrien som vik-
tigste etterspørrer var en ny og liten, men raskt ekspanderende dykkein-
dustri, i ferd med å ta store teknologiske sprang mot ukjente dyp.

Straumøy hadde lært seg å dykke i den norske marinen og arbeidet som
anleggsdykker hos Falken og Høvding Skipsopphugging før han begynte
å jobbe i Nordsjøen. Han representerte med det den fremste dykkekom-
petansen som fantes i Norge på denne tiden. I Nordsjøen måtte han ikke
bare dykke under ekstremt vanskelige værforhold – han måtte også for-
holde seg til en helt ny type utstyr og helt nye metoder for dykking.

Vi skal se nærmere på dykkingen på norsk sokkel i denne første fasen,
fra letevirksomheten startet sommeren 1966 til Ekofisk-funnet ble gjort
i 1969. Hvilken dykketeknologi var tilgjengelig, og hvilke dykkemetoder
ble vanligvis brukt? Hvilke arbeidsoppgaver utførte dykkerne under
leteboring? Selv om det var de internasjonale dykkerfirmaene som
dominerte dykkebransjen, ble det første norske offshoredykkerfirmaet
etablert i denne perioden og fungerte som en «spydspiss» inn i det inter-
nasjonale miljøet. 

Et dykk i pionertiden
Dykkingen på «Ocean Traveler» ble drevet av det amerikanske dykker-
selskapet Ocean Systems. På «Ocean Viking» fikk det amerikanske San-
ford Brothers den første kontrakten. I 1968 hadde imidlertid det franske
Comex, hvor Straumøy jobbet, overtatt. Dykkerlaget på «Ocean Viking»
besto av fire personer. Straumøy var eneste nordmann. En av dykkerne
var dykkeleder. Ved et vanlig dykk var det to mann i klokken. Tredje-
mann i dykkerlaget kjørte vinsjen, mens dykkelederen blant annet pas-
set radio og beregnet tiden dykkerne kunne være i vannet og tiden i
dekompresjon. Riggene var små etter dagens målestokk, og ikke så sta-
bile i høy sjø. Et kritisk øyeblikk ved enhver dykkeoperasjon var å få klok-
ken trygt ned gjennom luken i dekket. Straks vinsjen løftet klokken med
ballastvekter opp fra dekket begynte den å slingre på grunn av sjøgang-
en. Det gjaldt å håndtere klokken raskt før utslagene ble for store. Dyk-

12 Kapittel 1

Johannes Straumøys diplom fra marinen. 

Johannes Straumøys attest etter dykkeopp-
drag på «Ocean Viking».
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drag på «Ocean Viking».

Nordsjødykkerne:byhistorie  08-06-09  12:19  Side 12

Located in the south-western corner of the NCS, block 2/4 also rep-
resented the shallowest part of the extensive area in which oil explo-
ration was initially planned. But drilling for oil in roughly 70 metres 
of water in the middle of one of the world’s roughest seas nevertheless 
helped to breach barriers for the technologically possible. The same ap-
plied to the diving carried out from Ocean Traveler and Ocean Viking. 
Only a few years earlier, it had been considered impossible for people 
to work for any length of time in more than 50 metres of water – the 
depth where the nitrogen in the air turns into a toxic gas. In association 
with military research institutes, and with the oil industry as the most 
important source of demand, a new and small – but rapidly expand-
ing – diving industry was in the process of making major technological 
leaps into uncharted depths.

Straumøy had learned to dive in the Norwegian navy, and worked 
as a construction diver for Falken og Høvding Skipsopphugging before 
becoming involved in offshore oil. He accordingly represented the fore-
most diving expertise available in Norway at the time. In the North 
Sea, he was required not only to dive under extremely difficult weather 
conditions but also to use wholly unfamiliar equipment and entirely 
new diving methods.

We will take a closer look at diving on the NCS in this first phase, 
from the start of exploration in the summer of 1966 until the Ekofisk 
discovery in 1969. What diving technologies were available, and which 
methods were normally used? What jobs did the divers do during explo-
ration drilling? Even though international firms dominated the diving 
industry, the first Norwegian offshore diving company was established 
in this period and served as a “spearhead” into the international com-
munity.

A dive in the pioneering period

Diving from Ocean Traveler was conducted by US contractor Ocean Sys-
tems. The first contract on Ocean Viking went to Sanford Brothers, also 
American. However, France’s Comex – Straumøy’s employer – took 
over in 1968. The diving team on Ocean Viking comprised four people, 
with Straumøy as the only Norwegian. One was the diving supervi-
sor. During a normal dive, two men were in the bell. The third team 
member operated the winch, while the diving supervisor’s jobs includ-
ed maintaining radio contact and calculating how long the divers could 
be in the water and in decompression. Rigs at that time were small by 
today’s standards, and not particularly stable in high seas. A critical 
moment in each diving operation was getting the bell safely through 
the moonpool [opening] in the deck. As soon as the bell with its ballast 

Straumøy’s reference from his diving job on 
Ocean Viking.

Johannes Straumøy’s diploma from the Nor-
wegian navy.
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13Diving and oil exploration 

kerne befant seg inne i klokken iført dykkerdrakt og pusteutstyr. Når
klokken var kommet under kjellerdekket, måtte vinsjoperatøren klatre
ned på en plattform under dekket og feste to wirer fra klokken til sty-
ringswiren (guide wire) som løp fra kjellerdekket og ned til bunnram-
men for brønnens utblåsningsventil (blowout preventer, BOP) på sjø-
bunnen. Dette kunne være et kunststykke når klokken beveget seg i grov
sjø.

Det var om å gjøre å få gjort alle disse operasjonene så fort som mulig
og få senket klokken ned i sjøen for dermed å dempe de sidelengs beve-
gelsene. Passering av vannoverflaten var også et kritisk øyeblikk. Ved
grov sjø kunne det rykke skikkelig til i løftewiren. Vel under vann roet
det hele seg. I løpet av noen minutter ble klokken heist ned til mellom
70 og 100 meter, som var de vanligste dybdene i den første letefasen.
Normalt stoppet klokken et lite stykke over bunnen til alt var klart for å
trykksette den. Når det skjedde, steg trykket og temperaturen brått inne
i klokken. Dykkerne kunne føle seg øre av den plutselige trykkforan-
dringen, men for den som skulle ut i vannet, var det bare å klatre ned i

13Dykking og oljeleting

«Ocean Viking» var utstyrt med to pontonger i
flyteretningen og fire søyler på hver pontong
som bar selve hoveddekket med boretårn,
boligkvarter og maskinrom.  
Foto: Anders Waale
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weight had been lifted from the deck by the winch, it began to sway 
because of the seaway. The trick was to manoeuvre the bell quickly 
before its motion became too extreme. Inside the bell, the divers were 
wearing diving suits and breathing apparatus. Once the bell was be-
low the cellar deck, the winch operator had to climb down onto a plat-
form beneath the deck and attach two cables from the bell to the guide 
wire which ran from the cellar deck to the seabed template holding the 
blowout preventer (BOP). This could be pretty tricky when the bell was 
swinging in rough weather.

All these operations had to be done as quickly as possible to get the 
bell into the sea in order to reduce its sideways motion. Entering the 
water was another critical moment. In high seas, the hoisting cables 
could jerk pretty sharply. Everything calmed down once the bell was 
submerged. It was lowered within a few minutes to 70-100 metres, the 
normal depth in the initial exploration phase. The bell usually halted 
a little above the seabed until everything was ready to pressurise it. 
When that happened, the internal temperature as well as the pressure 
rose abruptly. The divers could feel dizzy from the sudden change in 

Ocean Viking had two pontoons parallel to its 
direction of travel, which each supported four 
columns carrying the main deck (topside) with 
drilling derrick, quarters and engine room.
Photo: Anders Waale
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pressure, but the one who was going into the water merely had to de-
scend and wait until the bottom hatch could be opened before don-
ning his breathing mask and exiting into the cold, dark water while 
the other diver remained in the bell. The work usually involved repairs 
or collecting mud samples around the wellhead after the casing in the 
well had been cemented. Dives lasted a maximum of 45 minutes, since 
the time divers could spend in the cold water was limited. They used 
unheated suits. Although these were porous under atmospheric pres-
sure, they were squeezed thin at the working depth and provided little 
insulation. At depths below 50 metres, the divers breathed a mixture of 
helium and oxygen (heliox). That made them even colder, since helium 
dissipates body heat faster than ordinary air. The diver in the water 
quickly lost feeling and sense of touch in fingers and hands. After his 
work excursion, he was recovered to the bell stiff with cold. Coming up 
for decompression could feel good.2

The US Navy – a pioneer in diving technology

The method described above by Straumøy, later usually called bounce 
diving, was originally developed for use by the US Navy. Until the end of 
the 1950s, naval forces played a key role in developing diving technolo-
gy in a number of coast states – including Norway and Denmark-Nor-
way before 1814.

As early as the 16th century, special diving privileges were awarded 
by the Dano-Norwegian monarchy with possible profits split between 
the Crown and the diver.3 In 1673, diver Jacob Vinskænk reportedly re-
covered 500 sheets of copper from a ship belonging to treasurer Müller 
which had been wrecked en route to Hamburg. The copper came from 
Røros in Norway, and Vinskænk demanded 3 500 riksdaler for the 
bell-diving job. Diving bells at the time looked like a big wooden bucket 
sheathed in lead and upended. It was kept submerged by ballast. The 
bell provided space for the diver and enough air to remain there for a 
while. Additional air could be provided from barrels. Documents from 
1781 show that two divers received pay in Trondheim during salvage 
work on Perlen, a ship which sank off Ladehammeren in the Trondheim 
Fjord.4

Men were specially trained by the navies of several countries in the 
19th century to conduct operations under water, based on traditional 
free diving. This is the term applied to the simplest form of diving, where 
the divers had trained their lungs so that they could remain under wa-
ter for fairly long periods. The same technique was used by Mediterra-
nean pearl and sponge divers from antiquity.
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Diving experienced a technological breakthrough in the early 19th 
century with the introduction of helmeted suits for divers which were 
supplied with air from the surface. The Norwegian navy acquired such 
helmet diving equipment as early as the late 1840s.5 The first “modern” 
Siebe type of helmet diving gear was introduced to Norway in 1856. 
The helmet was fitted with valves which allowed the diver to control 
both inflow and outflow of breathing air. At depths corresponding to 
those found in most harbour basins, divers could remain on the sea-
bed for very considerable periods. At the same time, they could move 
around under their own steam. Such equipment ruled the roost in all 
underwater salvage and construction work for the following hundred 
years.6

The next technological leap forward for diving occurred in the USA 
because of a number of tragic submarine sinkings in the 1920s, where 
whole crews died. These accidents prompted a greater commitment to 
developing military diving expertise in the USA and the creation of 
emergency systems which would hopefully allow submarine crews to 
escape to the surface. The development of new technology for diving in 
deeper water was part of these contingency efforts. To meet the need for 
better services in this area, the US Navy School of Diving and Salvage 

Arne Jentoft og Leif-Tore Skjerven, iført hjelm-
dykkerutstyr, puster ut mellom øktene på 
dykkeoppdrag utenfor kysten av Afrika. 
Foto: Arne Jentoft

Dykking og oljeleting 15

Tidlig på 1800-tallet fikk dykkingen et teknologisk gjennombrudd da
dykkere fikk drakter med hjelmer som ble tilført luft i slange fra overfla-
ten. Den norske marinen anskaffet hjelmdykkerutstyr allerede i slutten
av 1840-årene.5 I 1856 ble det første «moderne» hjelmdykkerutstyret av
Siebe-typen tatt i bruk i Norge. Hjelmen hadde ventiler slik at dykkeren
kunne kontrollere både inntak og utslipp av pusteluft. På dyp tilsvarende
de man fant i de fleste havnebasseng, kunne dykkeren oppholde seg på
bunnen svært lenge av gangen. Samtidig kunne han bevege seg rundt på
egen hånd. I de følgende neste hundre år var slikt utstyr enerådende
innen all bergings- og anleggsvirksomhet.6

Det neste teknologiske spranget for dykkingen skjedde i USA som
følge av flere tragiske ubåthavarier i 1920-årene, der hele mannskap
omkom. Ulykkene bidro til økt satsing på utvikling av militær dykke-
kompetanse i USA og til etablering av beredskap slik at ubåtmannskapet
forhåpentligvis kunne berges til overflaten i live. Utvikling av ny tekno-
logi for dykking til dypere vann var en del av denne beredskapen. For å
dekke behovet for bedre dykkertjenester ble US Navy School of Diving
and Salvage (NSDS) etablert i Navy Yard, Washington DC, i 1927. US
Navy Experimental Diving Unit (NEDU) ble samtidig flyttet fra Pitts-
burgh og etablert i samme område. Testdykking med helium og oksygen
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Clad in helmet diving suits, Arne Jentoft (left) 
and Leif-Tore Skjerven take a break on their 
diving assignment off the west African coast.
Photo: Arne Jentoft
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(NSDS) was established at the Navy Yard in Washington DC in 1927. 
At the same time, the US Navy Experimental Diving Unit (NEDU) was 
moved from Pittsburgh to the same area. Test dives with heliox were 
also transferred there, and the first simulated deep dive with people 
breathing heliox in a decompression chamber was carried out at the 
DC Navy Yard. Helmet divers had discovered by then that diving with 
ordinary air in more than 50 metres was hazardous. We know today 
that this is due to the nitrogen in the air, which causes narcosis – a dan-
gerous form of intoxication. The US Navy experimented by replacing 
the nitrogen with helium. This was not an illogical move, since helium 
is a very light gas. That confers a benefit under high pressure because 
it makes breathing easier. Nor had helium been found to be toxic. He-
liox was tested on animals before human trials began. These experi-
ments clearly revealed that the mix had many advantages compared 
with air as a breathing gas for dives deeper than 50 metres. The divers 
avoided nitrogen narcosis and were more concentrated and clear-think-
ing during such deep dives, but also felt the cold more because helium 
conducts heat better than nitrogen. The human voice also changed – a 
pheno menon now known as the “Donald Duck” effect.

Decompression chambers were another innovation which was to be-
come highly significant. The navy conducted a number of trial dives in 
such chambers with various types of gas mixtures. Between September 
1937 and May 1939, the NEDU carried out almost 700 such experi-
ments in a wet tank. The deepest of these went down to 150 metres. 
This new technology revealed its significance when the USS Squalus 
submarine sank under dramatic circumstances in a depth of 74 metres 
off Portsmouth, New Hampshire, in 1939. Twenty-six of the 59 crew 
drowned when the three rear sections in which they had been isolated 
filled with water. But no water entered the two forward sections, where 
32 crew remained. A rescue chamber was connected to the submarine, 
and all the survivors were rescued in four stages. No less than 53 di-
vers took part in this extensive operation and the later salvaging of the 
vessel. They performed a total of 628 dives. Heliox was used for 255 of 
these in depths from 67 to 74 metres. The remainder were conducted as 
air dives. Two cases of decompression sickness, also known as the bends, 
were reported.7 This condition is caused because gas dissolved in the 
blood accumulates as bubbles, either in the circulatory system or in tis-
sue, when the return to atmospheric pressure occurs too quickly.

Another area of research involved experiments with various techni-
cal solutions for equipping divers with compressed air in cylinders. The 
breakthrough here occurred immediately after the Second World War 
with the development of scuba (self-contained underwater breathing 
apparatus) gear, which was bought by the US Navy from 1947 as part of 
its standard equipment. Although the use of compressed air was not in 
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itself a technological advance (it was more a question of finding a suita-
ble sealed and pressure-resistant cylinder design and a functional valve 
system), this invention would revolutionise military, commercial and 
recreational diving. Once compressed air could be stored in cylinders, it 
was a short step to developing similar equipment for other gas mixtures 
intended for deeper water.

With the opportunities for deeper and longer dives which the new 
technology provided, establishing good safety procedures for decom-
pression became a matter of urgency. Breathing for long periods in deep 
water increases the volume of gas dissolved in the body. The only way 
to compensate for this was decompression – a gradual return to atmos-
pheric pressure which allowed divers to expel excess gases through 
their lungs. Experiments at the NEDU formed the basis for revised de-
compression tables published by the US Navy in 1937, superseding an 
earlier set from its British counterpart. These new tables introduced 
surface decompression. Divers first carried out compression stops in the 
sea at every third metre in accordance with the table. The diver re-
ceived 100 per cent oxygen in his helmet for the two final stops, at 18 
and 15 metres. He was then taken quickly to the surface and placed in 
a decompression chamber under a pressure corresponding to 15 metres 
in the water, where the rest of the decompression occurred.

The US Navy’s decompression tables were intended for emergency 
use in rescuing crew from sunken submarines. These could escape by 
donning diving suits and controlling decompression in line with the 
tables. A new version based on additional research was issued in 1950, 
with the depth of the decompression stops where the diver received 
100 per cent oxygen changed to 15 and 12 metres. A corresponding 
adjustment to 12 metres was also made to the pressure in the deck de-
compression chamber (DDC).8

In cooperation with a number of American universities, the US 
Navy launched an extensive research programme to establish the limits 
of human ability to cope with high pressure. Large-scale experiments 
were conducted at North Carolina’s Duke University and others. A 
number of decompression chambers were installed next to each other. 
The human guinea pigs were subjected to pressure over such a long 
period and at such a depth that they became vulnerable to the bends 
during decompression. In mild cases, the gas bubbles dissolved in the 
blood can cause itching and pain in joints. People suffering more seri-
ous episodes can become crippled, lose consciousness and in the worst 
case die. When a test subject felt ill, he was recompressed and treated 
for the bends. More than a thousand people took part in these trials.

The US Navy’s diving tables were soon adopted for commercial 
diving. In the 1950s, the laying of huge sewer pipes from the largest 
US and European cities played a key role in extending depth limits for 
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Tidlig offshoredykking på britisk sektor. Det er
selvforsynt dykking, og dykkeren er bare
utstyrt med pusteflasker på ryggen. Selvfor-
synt dykking ble brukt på dyp inntil 50 meter.  
Foto: Thomas Michael Courtny Lally
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Early offshore diving on the UK continental 
shelf (UKCS). This is scuba diving, with the 
diver carrying breathing-gas cylinders on his 
back. Such self-contained diving was used in 
depths down to 50 metres.
Photo: Mike Lally
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working under water. A discharge pipe from Los Angeles was laid nine 
kilometres from land in 65 metres of water during 1958. Designed for 
an operational life of 100 years, it was installed by helmet divers. They 
breathed air – in other words, operated right at the limits of what was 
acceptable – and used the new diving tables when returning to the sur-
face. The use of gas mixtures was still at the experimental stage at this 
time.

Britain’s Royal Navy also researched the limits for deep diving. 
One experiment was carried out in Norway in 1956, when UK naval 
diver George Wookey set a world record by descending to 183 metres 
with helmet diving equipment and heliox off Garnes in the Oster Fjord 
north-east of Bergen. Although Wookey had to be treated for the bends 
afterwards, the result was described as positive. Norwegian fjords were 
very suitable for such trials because they are both deep and sheltered 
from wind and high seas.9 These experiments eventually became signif-
icant for commercial diving in the oil industry. When the latter expand-
ed offshore, it depended on diver assistance from the start.

Initial offshore diving on the NCS

When the first exploration licences were offered off the coast of Loui-
siana in 1945, no recognised methods existing for drilling under water. 
The first trials were conducted from a fixed drilling rig in six metres of 
water in 1947, and proved a success. Kerr McGee, as the drilling com-
pany was called, discovered oil after only a few weeks and documented 
that crude could be recovered from beneath the seabed. This commit-
ment marked the start of a completely new industry – contractors spe-
cialising in offshore drilling.

A huge gas field was found in 1959 at Groningen in the Netherlands. 
This discovery had an interesting geological structure which extended 
out to sea. That was the direct reason why a number of the world’s oil 
companies began to show an interest in the North Sea. Shell, Esso and 
Phillips Petroleum initiated seismic surveys in the Norwegian sector 
as early as 1962. Their findings indicated that further oil exploration 
would be worthwhile. Esso and Shell began drilling off the Nether-
lands in 1962, and the first drilling season on the UK continental shelf 
(UKCS) started in 1964. Since the initial wells in these waters were 
limited to depths down to 30 metres, the necessary diver assistance 
could be provided by surface-oriented (air) diving with ordinary air.

Those involved with the initial exploration activities in the North 
Sea basin felt that the Americans were far out in front. But their expe-
rience did not go back that far, after all, and the whole business seems 
in a longer historical perspective more like collective parallel progress. 
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21Diving and oil exploration 

By and large the same companies, often even the same personnel, op-
erated everywhere using the same groundbreaking processes. The new 
diving techniques and the depths in which they were applied were still 
at the research and experimental stages. The US and British navies had 
devoted much of their limited resources to research on physiological 
problems related to deep diving. This role was taken over by the com-
mercial diving contractors from around 1970.10

During the mid-1960s, the deepest dives were conducted off Califor-
nia. According to a local newspaper, an American record was set when 
divers from a diving contractor worked three 30-minute stints at 117 
metres on an oil repair job in the Santa Barbara Channel in 1966.11 The 
report noted that this success was down to “the new popular oxy-heli-
um method, which was developed commercially by local diving firms”. 
The company responsible for this operation was Ocean Systems. At the 
same time as it was setting records for commercial deep diving off Cal-
ifornia, the company was winning contracts which could lead to even 
deeper dives on the NCS.

The extensive awards of blocks in the Norway’s first and second off-
shore licensing rounds, in 1965 and 1968 respectively, committed the 
oil companies to pursue drilling programmes in water depths ranging 
from about 50 metres to 130 metres. This was beyond the physical lim-
it for diving with ordinary air. In addition to exceeding the 50-metre 
boundary, which called for heliox to be breathed, divers would be re-
quired to work considerably further out to sea than before. Moreover, 
weather conditions in the North Sea were far more demanding than in 
the Gulf of Mexico or off California. High waves made big demands on 
the equipment. The biggest challenge was nevertheless the cold water 
in the North Sea, where an average year-round temperature of 5-7°C 
placed clear restrictions on how long the divers could decompress in 
the water.

Diving methods and equipment

Both Ocean Systems and Comex had experience from the UKCS when 
they started work in the Norwegian sector. A substantial share of the 
work in British waters during the first drilling season had been tradi-
tional surface-oriented diving, where the diver breathed ordinary air 
either from a cylinder or a hose (umbilical) from the surface. That was 
because drilling operations until then had seldom occurred in depths 
beyond 50 metres. The divers could enter the water either from small 
boats or by being lowered from a drilling rig. After the work had been 
completed, involving a maximum time of 40-50 minutes on the seabed, 
the divers made a slow ascent in order to equalise the pressure in their 
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bodies. They halted frequently at predetermined intervals on the way 
up. This part of the decompression process could take an hour. When 
the diver reached 12 metres, he ascended rapidly to the surface, was 
hoisted onto the deck and helped to remove his diving suit and other 
equipment before entering the pressure chamber for further decom-
pression. This had to happen within five minutes of leaving the 12-me-
tre depth in order to avoid the bends. The procedure was described in 
diving tables. When the waves were high and the DDC was on a rig 
more than 15 metres above the sea surface, it could be difficult to reach 
the chamber within a few minutes. During decompression, the diver 
breathed pure oxygen for 20-minute periods separated by five-minute 
breaks until he was back at atmospheric pressure.

The least labour-intensive form of diving involved the diver swim-
ming around freely, without being supplied with air from the surface 
and guided only by a signal line. All that was then needed on the sur-
face was a diving supervisor and a standby diver ready to descend at 
short notice if anything unexpected occurred. This duo was often sup-
plemented by an assistant who acted as the signaller and was responsi-
ble for maintaining the diving equipment.

Helmet diving, common for construction jobs close to land, was also 
used in the North Sea for work on the seabed or on fixed installations 
below water. The diver then wore a copper helmet and whole-body suit, 
with an air hose and a communication link to the diving supervisor. 
Either air or a gas mixture were also used for helmet diving. The decom-
pression procedure was the same as with other forms of surface-orient-
ed diving, with halts below water and the final stage in a DDC. While 
the helmet and suit could be rather heavy out of the water, its weight 
was neutralised by its volume once submerged. It did not take much ex-
perience before the diver’s freedom of movement was comparable with 
most other types of equipment, apart from free swimming. The big-
gest disadvantage of helmet diving, as for other surface-oriented diving 
methods, was that the standby diver stayed on the surface. A long time 
passed before he was able to provide possible assistance.

Both Ocean Traveler and Ocean Viking carried DDCs. These were de-
signed so that a bell could lock onto them, which made it possible to use 
bounce diving. The divers were lowered to the relevant working depth 
in the bell under normal atmospheric pressure. The internal pressure 
was then raised in the course of a few minutes to the ambient level. 
This meant that the body was rapidly subjected to several considera-
ble physical loads. First, both pressure and temperature rose rapidly as 
the bell was pressurised. Second, the diver had to adjust to breathing a 
heliox mixture instead of ordinary air if the descent went below 50 me-
tres. Then came the temperature shock as he entered the water at 5-7°C 
close to the seabed. There were always two men in the bell, with the 

A diver is got ready for a surface-oriented 
dive.
Photo: Børre Børretzen
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second – known as the bellman – functioning both as an assistant and 
as a standby in case anything went wrong with the diver in the water.

The Comex diving system (spread) on Ocean Viking involved the 
diver being supplied with breathing gas from cylinders mounted on the 
outside of the bell. Nothing came from the surface, and all regulation 
of the breathing gas was done from a panel inside the bell.12 The bell 
was provided with electricity and a radio link to the surface via the 
hoisting cable and winch, incorporating a cable to the control room. 
It had no heating. Nor was there any radio communication between 
the diver outside and the bell or the surface control room. All commu-
nication between diver and bellman was based on hand signals, tugs 
on the hose and so forth. When visibility was good, the bellman had 
visual contact with the diver through a few small portholes in the bell. 
The floodlight on the outside of the bell illuminated the worksite well 
if the water was clear, but often had to be switched off because it wors-
ened visibility when the water was murky. The diver also carried his 
own torch. Although bounce diving was under better control than nor-
mal surface-oriented diving, the amount of time which could be spent 
working on the seabed was limited. That could prompt a hurried job in 
order to get as much done as possible.

In the late 1960s and early 1970s, divers wore a tight-fitting rubber 
drysuit. Norwegians generally used the “Viking” suit made in Stavan-
ger, but other types were also worn. British divers opted for a drysuit 
from Dunlop. From 1970, the Swedish-made Unisuit was also in use. 
Intended to keep the diver dry inside, the suit was worn over suitable 
tight-fitting warm clothes. The “teddy-bear” underwear made by Nor-
way’s Helly Hansen comprised woolly long-johns and a long-sleeved 
jumper specially designed for wearing under drysuits. But the divers 
were still unable to keep particularly warm. The drysuits often leaked, 
and it then certainly got cold. In addition, the suit became heavy when 
the diver was pulling himself back into the bell.

An alternative was the wetsuit. This was manufactured in neoprene, 
a porous material with nitrogen-filled pores and good insulating prop-
erties. The diver was wetted by the water which penetrated the suit, 
but kept warm because the temperature of the water between skin and 
suit was raised by the diver’s own body heat. This system functioned 
best close to the surface, when the wetsuit was six-eight millimetres 
thick. It was less suitable at working depths below 50 metres, where its 
thickness was reduced to one-two millimetres and the insulating effect 
lowered accordingly. With the ambient water temperature not much 
above 5°C, the diver felt the cold. The chill factor was increased by 
breathing gas mixtures containing helium. Divers report that they con-
tinued to feel cold even after returning to the bell. On the other hand, 
they describe what a relief it was to feel the warmth flow through them 

Jan-Egil Pettersen wearing woollen  
“teddy-bear” undergarments and his  
mother’s knitted socks while breathing 
oxygen in the decompression chamber. A 
diver under decompression breathed pure 
oxygen for 20 minutes at a time, separated by 
five-minute breaks, until reaching atmos-
pheric pressure.
Photo: Jan-Egil Pettersen
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as the gas in the bell was replaced by air during decompression. That 
represented the biggest advantage of bounce diving compared with the 
surface-oriented and helmet techniques.

Bounce diving from a bell was safer than surface-oriented diving 
with air. The disadvantages were that it demanded far more person-
nel, was more time consuming and was thereby more expensive. Unless 
the diving spread incorporated several DDCs, work could not continue 
before one group of divers had completed decompression – a process 
which took many hours. The time required depended on how deep the 
diver had gone. Without effective regulation of what was acceptable in 
safety terms, circumstances could easily arise where financial consider-
ations and haste took precedence over safe procedures.

Diving during exploration drilling

Before the Ekofisk discovery, diving in the Norwegian North Sea relat-
ed exclusively to exploration. Divers were needed to carry out work be-
fore, during and after a drilling operation. A total of 38 wells had been 
sunk on the NCS by the end of 1969. Sixty per cent of these were drilled 
from Ocean Traveler and Ocean Viking.13 Activity increased year by year, 
from one well in 1966 to eight in 1967, 13 in 1968 and 16 in 1969. The 
rigs usually carried a diving workforce of six people. Since several of 
them moved on and off the NCS, it is difficult to determine how many 
people were diving in these waters at any given time. With five different 
rigs at work, around 30 divers could have been employed there in 1969. 
If some changes of personnel are taken into account, there may have 
been close to 40-50 people involved in diving during this period.

The actual dive was first and foremost a means of transport to a 
work site where practical jobs were to be done. In addition to being 
able to dive, it was important that the diver could do such work. He had 
to carry out inspections, make repairs, take samples and so forth, had 
to be able to use mechanical, hydraulic and electrical tools as well as 
underwater flame cutters and welding equipment, had to have seafar-
ing skills, and needed a good portion of sound common sense and the 
willingness to set stuck in.14

At the initial stage of a drilling operation, a base plate was installed 
after “spudding in” with a “hole opener” bit measuring from 32 to 36 
inches in diameter, and a length of casing was cemented in place. This 
provided a good foundation for continued drilling and stopped foreign 
bodies getting into the well. The drilling team depended on divers to 
inspect this process, including taking samples of the cement used with 
the casing. These operations could be conducted by the divers under 
the control of a black-and-white TV camera with a powerful light which 

Vikingdrakten 

Marineløytnant Ove Lund tok i 1953 kontakt
med Vestlandske Gummivarefabrikk i Stavang-
er. Kunne den forlenge gummistøvler til en hel
drakt som kunne brukes av marinens froske-
menn? Det ble starten på den norske Viking-
drakten. Når drakten skal produseres, blir
rågummien tilsatt en rekke stoffer med ulike
egenskaper. Denne gummien blir belagt på et
tekstil som utgjør innsiden på de ferdige drak-
tene. Materialet blir klippet opp etter mønster
og sydd sammen. Alle sømmer blir til slutt
belagt med en gummiremse på utsiden. Drak-
tene tres over «dukker» i den gitte størrelsen
og deretter satt inn i en ovn eller autoklav.
Draktene blir så vulkanisert og krymper til den
størrelsen dukken har. Ved vulkanisering blir
gummien elastisk og alle de bitene som drak-
ten er satt sammen av, smeltes sammen til en
tett drakt. Drakten utstyres med slange og ven-
til som kontrollerer luften ut og inn av drakten.
Deretter settes mansjettene, halstetning og
hette. Alle draktene trykktestes etter produk-
sjon. Hull på Vikingdrakten er like lette å repa-
rere som en sykkelslange. Drakten er holdbar
og kan holde seg like god i 20 år dersom den
behandles godt.

Per Birkeland i Viking tørrdrakt på «Ocean
Viking» i 1971. 
Foto: Magne Vågslid

Kapittel 126

drakten, men holdt seg varm ved at vannet mellom kropp og drakt ble
oppvarmet av dykkerens kroppsvarme. Dette systemet fungerte best
nær overflaten. Da var våtdrakten seks til åtte millimeter tykk. På
arbeidsdybder over 50 meter var den ikke så velegnet. Da ble draktens
tykkelse redusert til en til to millimeter og isolasjonsevnen ble redusert
tilsvarende. Når temperaturen i vannet ikke lå langt over fem grader, var
det kaldt. Kulden ble dessuten forsterket ved at dykkerne pustet gass-
blandinger med helium. Dykkere forteller at kuldefølelsen fortsatte selv
etter at de kom inn i dykkerklokken. Til gjengjeld beskriver de hvilken
lettelse det var å kjenne varmen slå mot seg under dekompresjonen når
gassen i klokken ble erstattet av luft. Det utgjorde den viktigste fordelen
med bouncedykking i klokke sammenliknet med overflateorientert dyk-
king og dykking med hjelm. 

Bouncedykking med klokke økte sikkerheten sammenliknet med
overflateorientert luftdykking. Ulempen var at det var en langt mer per-
sonellkrevende, tidkrevende og dermed også en mer kostbar form for
dykking. Så fremt dykkesystemet ikke var utstyrt med flere trykkamre,
kunne ikke arbeidet fortsette før en gruppe dykkere var ferdig dekompri-
mert, noe som tok flere timer. Hvor lenge avhang av hvilket dyp dykke-
ren hadde arbeidet på. Uten effektive reguleringer for hva som ut fra et
sikkerhetsmessig ståsted var en forsvarlig løsning, kunne det lett oppstå
situasjoner hvor økonomi og hastverk ble satt foran sikkerhet.

Dykking ved leteboring
Før Ekofisk-funnet var omfanget av dykkingen i Nordsjøen utelukkende
knyttet til takten i leteboringen. Både før, under og etter boringen var
boreselskapet avhengig av dykkere til å gjøre arbeidsoperasjoner under
vann. Innen utgangen av 1969 var det boret 38 hull på norsk sokkel. 60
prosent av disse ble boret av «Ocean Traveler» og «Ocean Viking».13

Boreaktiviteten økte år for år. I 1966 ble det boret ett hull, i 1967 ble det
boret åtte hull. Deretter steg aktiviteten til 13 hull i 1968 og 16 hull i
1969. Riggene hadde som regel et dykkermannskap på rundt seks perso-
ner. I og med at flere av boreriggene forflyttet seg inn og ut på norsk sok-
kel, er det vanskelig å fastslå hvor mange som til enhver tid dykket på
norsk sokkel. I 1969, med fem forskjellige borerigger i sving, kan det ha
vært sysselsatt rundt 30 dykkere på norsk sokkel. Hvis en regner med
noe utskifting av mannskap, kan det ha vært opp mot 40–50 dykkere i
virksomhet her i denne perioden. 

Selve dykkingen var først og fremst en transportmåte for å komme til
arbeidsstedet der praktiske oppgaver skulle løses. Det var vesentlig at
dykkeren i tillegg til å kunne dykke, kunne utføre et arbeid. Han skulle
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Per Birkeland in a Viking drysuit on Ocean 
Viking in 1971.
Photo: Magne Vågslid

The Viking suit

Lieutenant Ove Lund of the Norwegian navy 
contacted Vestlandske Gummivarefabrikk 
in Stavanger during 1953 to ask if the factory 
could extend its rubber boots into a full suit 
for use by naval frogmen. That marked the 
start of the Norwegian Viking drysuit. During 
production, a number of substances with var-
ying properties are added to the raw rubber. 
The resulting material is coated with a textile 
to form the inside of the finished suit, cut to 
pattern and sewed together. All the seams 
are finally covered with an external rubber 
strip. After being draped on a mannequin of 
the appropriate size, the suits are placed in an 
oven or autoclave to be vulcanised and shrunk 
to fit the mannequin. Vulcanisation makes 
the rubber elastic and all suit components 
melt together to form a sealed garment. Each 
suit is fitted with a hose and valve to control 
the entry and exit of air. Cuffs, collar seal and 
hood are then added, and all the suits get 
pressure tested when complete. Any holes 
are as easy to repair as a bicycle tyre. The suit 
is durable and remains in good shape for 20 
years if treated well.

NorthSeaDivers_indhold.indd   26 11/03/14   11.31



27Diving and oil exploration 

Thomas Michael Courtny Lally i våtdrakt uten
hansker. Pusteventilen er på magen. Fra lete -
boring på «Orion» i 1968. 
Foto: T.M.C. Lally
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foreta inspeksjoner, gjøre reparasjoner, ta prøver og så videre. Dykkeren
måtte kunne bruke mekanisk, hydraulisk og elektrisk verktøy, kunne
bruke undervanns skjærebrenner og sveiseutstyr, inneha sjømannskap
og en stor porsjon sunn fornuft og «stå på»-vilje.14

Før en boring kom i gang for fullt, ble det etter «hullåpning» av et 32 til
36 tommers bor installert en baseplate og støpt fast et rør (casing) som
skulle sikre et godt fundament for boringen videre nedover og hindre at
fremmedelementer trengte ned i brønnen. Borelaget var avhengig av at
dykkere inspiserte denne prosessen, blant annet ved å ta prøver av semen-
ten til casingen. Dykkerne kunne utføre disse operasjonene under kon-
troll av TV-kamera (svart-hvitt) med kraftig lys som løp på guide wiren på
motsatt side av utblåsningsventilen. Ellers var det vanlig at dykkerne gjor-
de mindre reparasjoner, som å skifte ødelagte hydraulikkslanger. Eventu-
elt verktøy dykkeren trengte, måtte han ha med seg ned eller feste på utsi-
den av klokken. Ved bouncedykk kunne verktøy senkes i en kurv fra
overflaten ned dit arbeidet skulle utføres.

Det kunne også være perioder med lite dykking og lange dager med
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was run on the guide wire on the other side of the BOP. It was other-
wise normal practice for the divers to do minor repairs, such as replac-
ing damaged hydraulic hoses. The diver had to take tools he might need 
down with him or attach them to the outside of the bell. During bounce 
diving, tools could be lowered in a basket from the surface to the work 
site.

There could also be periods with little diving and long days of wait-
ing. The divers then maintained their equipment, as well as mixing and 
pumping breathing gas. They often carried out “dry” training dives to 
keep body and routines in trim. Since the diving equipment was placed 
immediately beneath the drill floor, it was vulnerable to being soiled 
by drilling mud. The drillers water-jetted all the mud off the drill floor, 
with the result that it ended up one level down on the cellar deck where 
the diving gear was located. So keeping this equipment clean was no 
small job. The divers were on constant standby and activated when 
drilling problems arose. They could then go for days on a minimum of 
sleep. Straumøy recalls an example of such assignments:

Mike Lally in a wetsuit without gloves during 
exploration drilling from Orion in 1968. The 
breathing valve is on his stomach.
Photo: Mike Lally
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Brev fra Mike Lally som beskriver dykkeopera-
sjonen han deltok i for sønnen Mark på seks år.

Kapittel 128

venting. Dykkerne vedlikeholdt da utstyret, blandet og pumpet puste-
gass. De foretok gjerne tørre treningsdykk for å holde kropp og rutiner
ved like. Siden dykkerutstyret var plassert rett under boredekket var det
utsatt for søl med mud fra boringen. Borefolkene spylte all muden vekk
fra boredekket, og da havnet det en etasje lenger ned på kjellerdekket,
der dykkerutstyret var plassert. Det var derfor ingen liten jobb å holde
dykkerutstyret noenlunde rent. Dykkerne var i konstant beredskap og
ble aktivert når det oppstod problemer med boringen. Da kunne de gå i
dagevis med minimalt med søvn. Johannes Straumøy forteller om
eksempler på slike oppdrag: 

Jeg var en gang nede og fisket opp en borestreng som hadde røket under

«tripping» (skifte av borekrone). Den lå med øverste enden bøyd ut av

BOPen og bortover havbunnen. Borefolkene var livredde for at hele
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A letter from Mike Lally to his six-year-old 
son Mark describes a diving operation he took 
part in.

I was once down and fished up a length of drill string which had 
broken during tripping [when the drill bit is replaced]. It lay with its 
upper section bent out of the BOP and across the seabed. The drillers 
were terrified that the whole string would fall down the open well 
and require a complex and expensive fishing operation from the rig. 
We had oxy-arc cutting equipment with us, and I managed to cut a 
hole in the string and attach a cable from the rig just above the BOP. 
Then I cut the string a bit further up, and all they had to do was hoist 
the thing up.

This rescue operation meant that drilling could rapidly resume, and 
avoided substantial extra costs for the contractor.

One winter, while Ocean Viking spent several months drilling a prob-
lem well, most of the pendant buoys marking the location of the an-
chors were torn free in bad weather. When the rig came to be moved, 

NorthSeaDivers_indhold.indd   28 11/03/14   11.31



29Diving and oil exploration 

these buoys would have been used by the support ships to lift the anchor 
from the seabed so that the anchor chain could be wound on a drum. 
The rig was in raised position, its pontoons awash, and the weather was 
terrible with a high sea. To get the anchors up from the seabed, the sup-
port ship had to attach a cable and a large “chain chaser” collar to the 
anchor chain. This was then “chased” along the chain until it snagged 
on the anchor and allowed the latter to be pulled up. The challenge was 
to lead a line from the vessel around the anchor chain and back. The 
divers were given this job, which was pretty risky. They were lowered 
in a bosun’s chair to the “cow catcher” on the pontoon, being tossed 
around like rag dolls by the powerful wind on the way down. Once on 
the pontoon, they had to cling on every time a wave broke over them 
to avoid being washed away. Straumøy was picked up by a wave and 
thrown under the rig. It was the middle of the night, dark and slippery 
and difficult to get back onto one of the pontoons by a column where 
a ladder ran up to the deck, but he managed it eventually. The support 
ship manoeuvred as close to the rig as possible. One minute it was high 
above the divers, and the next minute many metres below. The support 
ship crew first threw a line to the divers which they wrapped round 
the anchor chair. Then they had to find a calm moment between two 
breakers and throw the line back. They finally accomplished this after 
many attempts, all the anchors were raised and nobody was seriously 
injured.15 Only the divers could have carried out this operation, but they 
undoubtedly put themselves in great danger.

3X – first Norwegian offshore diving company

The first American diving contractors brought experienced divers with 
them from California and the Gulf of Mexico when they started up in 
the North Sea. It was not long before they had recruited many local di-
vers, who were cheaper. British personnel quickly became the majority 
on the UKCS.16 Another advantage of the Britons from the American 
point of view was that they spoke the same language. Communica-
tion was important in diving, not least when a diving supervisor had 
to instruct the diver about a job, manage decompression and so forth. 
France’s Comex naturally brought a number of French divers into the 
North Sea, but had to accept that the working language in the oil in-
dustry was English. Comex soon also hired a number of British divers 
and, as mentioned above, recruited its first Norwegian in the summer 
of 1968. But Straumøy was nevertheless not the first diver from Norway 
to get a job related to the oil industry. During the first drilling season on 
the NCS in 1966, Ocean Systems decided to take on two Norwegians as 
trainee divers. They were Idar Johnsen and Odd Gåskjenn.
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Odd Gåskjenn iført hjelmdykkerutstyr på 3X
sitt lager på Strømsteinen i Stavanger i 1969. 
Foto: Leif-Tore Skjerven

Kapittel 130

dekomprimering og tilsvarende. Det franske Comex tok naturlig nok flere
franske dykkere ut i Nordsjøen. Men også franskmennene måtte forholde
seg til at arbeidsspråket i oljevirksomheten var engelsk. Snart ansatte også
Comex flere britiske dykkere, og sommeren 1968 ansatte altså Comex sin
første norske dykker. Johannes Straumøy var likevel ikke den første nor-
ske dykkeren som fikk seg jobb i tilknytning til oljevirksomheten. Somme-
ren 1966, i den første dykkesesongen på norsk sokkel, besluttet Ocean
Systems å ta to norske dykkere inn i en opplæringsstilling. Det var Idar
Johnsen og Odd Gåskjenn som ble ansatt. 

Forut for jobben i Ocean Systems hadde Johnsen og Gåskjenn blitt
intervjuet på Stavangers første oljebase North Sea Exploration. Basen lå
i et tidligere trevarelager på Strømsteinen i østre bydel i Stavanger. I
intervjuet fikk de forklart at de ville bli gitt «on the job training» over en
seks måneders periode før de eventuelt fikk sine første dykk. I 1968 fikk
enda en nordmann jobb i Ocean Systems, Leif-Tore Skjerven. En ameri-
kansk dykker skal ha skjelt ut en representant for Esso på Place Pigalle
på Victoria Hotel i Stavanger.17 Ocean Systems ville nødig ha et dårlig
forhold til verdens største oljeselskap. Dermed ble det åpning for nok en
nordmann. 

Alle de tre norske hadde fått dykkeropplæring i den norske marinen
og arbeidet i Nord-Norges Dykker- og Froskemannsservice i Tromsø da
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Before joining Ocean Systems, this pair were interviewed at North 
Sea Exploration, Stavanger’s first oil base. This was located in a former 
timber yard at Strømsteinen in the city’s “East End”. During the inter-
view, they were told that they would receive six months of on-the-job 
training before possibly making their first dive. Yet another Norwegian, 
Leif-Tore Skjerven, was taken on by Ocean Systems in 1968. An Amer-
ican diver is said to have abused an Esso representative at the Place 
Pigalle bar in Stavanger’s Victoria Hotel.17 Ocean Systems had no desire 
to be on bad terms with the world’s largest oil company, and an opening 
accordingly appeared for yet another Norwegian.

All three of these Ocean Systems recruits had undergone diver train-
ing in the Norwegian navy and were working for the Nord-Norges Dyk-
ker- og Froskemannsservice company in Tromsø when an opportunity 
to dive in the North Sea opened up. While doing military service in the 
navy, conscripts could attend its diving and frogman school and also 
take a helmet diving course. This was the best diver training available 
in Norway during the 1960s. But the Norwegian divers quickly discov-
ered that working in the North Sea was considerably more demanding 
than in the navy and as professional divers in northern Norway. None 
had done bell dives with the type of heliox mixture used by the compa-
nies in deep water. Skjerven recalls:

Odd Gåskjenn wearing a helmet diving suit in 
the 3X warehouse at Strømsteinen in Stavan-
ger during 1969.
Photo: Leif-Tore Skjerven
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Trykkammeret Bananen på lageret på 
Strømsteinen. Hjelmdykker i forgrunnen. 
Leif-Tore Skjerven opererer vinsjen. 
Foto:  Leif-Tore Skjerven
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det åpnet seg en mulighet for å dykke i Nordsjøen. Under avtjening av
verneplikten i sjøforsvaret var det mulig å ta sjøforsvarets dykker- og
froskemannsskole og videre ta hjelmdykkerkurs. Det var den beste dyk-
kerutdanningen man kunne få i Norge i 1960-årene. De norske dykker-
ne erfarte raskt at utfordringene i Nordsjøen var atskillig mer krevende
enn hva de hadde vært med på i marinen og som yrkesdykkere i Nord-
Norge. Ingen av dem hadde dykket fra klokke med den type helium/
oksygenblanding som selskapene benyttet på store dyp. Leif-Tore Skjer-
ven forteller: 

… vi hadde bare dykket til 60 meter, en dykkerklokke hadde vi aldri sett

annet enn kanskje i dårlige science fiction filmer, og om helium visste vi

bare at det var en av syv edelgasser, som visstnok ikke var giftig.18

Det amerikanske opplæringssystemet gikk ut på at de skulle arbeide
under oppsyn av en erfaren dykker og få teoretisk og praktisk opplæring
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... we had only dived to 60 metres, had never seen a diving bell – 
except perhaps in bad science fiction films – and all we knew about 
helium was that it was one of seven noble gases which were apparent-
ly non-toxic.18

The American training system involved working under the supervi-
sion of an experienced diver and receiving practical and theoretical 
instruction in gas mixing and decompression with a heliox mixture. 
The Norwegian divers seem to have learned very quickly. As early as 
1 September 1968, three of them were involved in founding the first 
Norwegian diving contractor, 3X or ThreeX. Gåskjenn, Gunnar Møl-
legaard and Skjerven were shareholders. The share capital was NOK  
20 000. To begin with, they leased a small office in the North Sea base 
at Strømsteinen, furnished it and secured a telephone line. The rest of 
the share capital was spent on gas cylinders and diving suits.19 Little 
money was left for pay if the company failed to win work.

The Banana deck decompression chamber 
(DDC) in the warehouse at Strømsteinen, with 
a helmet diver in the foreground and Leif-Tore 
Skjerven operating the winch.
Photo: Leif-Tore Skjerven
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Initially, 3X hired out personnel to Ocean Systems and Comex. The 
divers could also get jobs in other countries, particularly during the 
winter months when activity was low in the North Sea. Divers from 
3X were hired out to Ocean Systems, for example, for an assignment in 
Mauritania on the west African coast in the winter of 1968-69. Oper-
ating from the Glomar North Sea drill ship, drilling-related diving was 
conducted in 75-125 metres of water and gave 3X valuable experience. 
The fact that leave could be spent in their own appartementos in Las 
Palmas was attractive.20

In October 1968, the company purchased an underwater camera 
with 200 metres of cable. This cost roughly NOK 100 000, compared 
with about NOK 10 000 for the TV monitor in the control room. The 
camera made work safer, and jobs could be better planned in advance.21 
In 1969, 3X invested in its first DDC – nicknamed the Banana since 
it was painted yellow. And, in August 1971, it acquired its first diving 
bell with DDC, made in Stavanger by AS Alfred Paulsen. Gåskjenn, 
Skjerven and Møllegaard designed the bell, Alfred Paulsen handled 
drawings and manufacture, while the naval department of Norwegian 
shipbuilder Horten Verft helped to check the plate thickness calcula-
tions.22 The bell was just over 1.6 metres tall, giving no room inside for 
the divers to stand up, and was connected to the deck chamber through 
a pressure hatch on the side. It was also equipped with an obligatory 
bottom hatch, which the diver used to get in and out the bell when 
working under water. Several accidents when the divers felt trapped 
inside the bell led to it being dubbed the Rat Trap.

Transition to the development phase

During the initial exploration phase on the NCS, a number of new and 
previously unknown occupational titles entered the Norwegian lan-
guage. Translations had to be found for driller, derrickman, roustabout, 
casing operator, cementer, mud logger and so forth. Being an offshore 
diver during a drilling operation was also a novelty. This job was pri-
marily done by experienced American, British and French personnel 
with a naval background. There may perhaps have been no more than 
40-50 of them in the 1966-70 period. A handful were Norwegian.

North Sea diving built during the next phase on the expertise of 
these people and of the earliest contractors. After oil and gas had been 
found, Ekofisk and later Frigg were to be brought on stream (into pro-
duction). A large number of installations and pipelines needed to be 
put in place, while exploration activity continued at full pitch on other 
NCS blocks. This was when work in the oil industry really took off, and 
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Rottefella klar for en brønnsprengingsjobb i 1972–73. Foto:  Leif-Tore Skjerven

«Rottefella»

Første gang utstyret ble referert til som «Rot-
tefella» var da utstyret skulle sjekkes på kaia
på Strømsteinen, hvor 3X hadde kontor og
lager: «Eyolf Assersen ledet det hele, og Kjell
Lilledal kjørte vinsjen. Det kunne ikke være mer
enn 7–8 meters dypt vann utenfor kaia. Inne i
dykkerklokka satt bror til Kjell, Bjørn Lilledal
og Arne Jentoft. Det skulle bare være et kort
dykk, så umbilikal var ikke koblet til – altså
ingen kommunikasjon. Dykkerklokka ble sen-
ket i sjøen. O-ringen, som måtte til for å sikre at
sidedøra på klokka holdt tett, var uteglemt.
Bjørn og Arne, som satt inne i klokka, følte seg
nok som fanget i «Rottefella» da vannet strøm-
met inn langs flensen på sidedøra. De ble sit-
tende i vann til halsen, og ingen av personellet
på overflaten hørte deres sikkert fortvilte rop
om hjelp. Da klokken kom tilbake til overflaten
og historien ble fortalt, fikk den tilnavnet Rot-
tefella.» Galgenhumoren som ofte var utbredt i
dykkermiljøet, gjorde at navnet Rottefella ikke
gikk i glemmeboken.
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videre. Å være offshoredykker under en boreoperasjon representerte
også noe nytt. I første rekke var det erfarne amerikanske, britiske og
franske dykkere med bakgrunn fra marinen som ble benyttet. De var
kanskje ikke flere enn 40–50 totalt i perioden 1966 til 1970. En håndfull
av dykkerne var nordmenn. 

Det var den ekspertisen disse personene og de tidligste dykkerselska-
pene representerte, som nordsjødykkingen bygget videre på i neste fase.
Etter at olje og gass var funnet, skulle produksjonen på Ekofisk og senere
Frigg settes i gang. En lang rekke installasjoner og rørledninger skulle på
plass, samtidig som leteaktiviteten fortsatte for fullt på andre blokker i
Nordsjøen. Det var nå aktiviteten i oljebransjen virkelig tok av og antal-
let mennesker sysselsatt i oljesektoren for alvor økte. Det gjaldt også
dykkerne, som snart ble mange flere. Antallet dykkerselskaper økte fra
en håndfull til rundt femten i 1973. Gjennombruddet for 3X og for flere
andre norske dykkerselskap skyldtes i stor grad aktiviteter i tilknytning
til Ekofisk-utbyggingen. Hvilke dykkeaktiviteter som kom i utbyggings-
og driftsfasen for de første feltene i Nordsjøen, om fanget av dykkingen
og den videre utviklingen av dykketeknologien blir tema for det neste
kapitlet. 
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the number of people employed in this sector seriously increased. That 
also applied to the divers, whose ranks quickly swelled. The number 
of diving contractors rose from a handful to around 15 by 1973. Ac-
tivities related to the Ekofisk development were largely responsible for 
the breakthrough of 3X and several other Norwegian diving companies. 
The diving work required in the development and production phases 
for the first Norwegian offshore fields, the scope of this activity and 
the continued progress of diving technology will be covered in the next 
chapter.

The Rat Trap (left, with man standing on top) ready to blast free a subsea wellhead in 1972-73. Photo: Leif-Tore Skjerven

The Rat Trap

This 3X diving bell was first dubbed the Rat Trap during initial testing alongside the quay at Strømsteinen, where the company had 
its office and warehouse. “Eyolf Assersen was in overall charge, and Kjell Lilledal operated the winch. There couldn’t have been more 
than seven-eight metres of water off the quay. Inside the bell were Kjell’s brother Bjørn and Arne Jentoft. It was only going to be a 
short dive, so the umbilical hadn’t been connected – therefore no communication. The bell was submerged. Someone had forgotten to 
install the O-ring to seal the side hatch. Bjørn and Arne undoubtedly felt like rats in a trap as the water poured in along the side hatch 
flanges. They found themselves sitting in water up to their necks, and nobody on the surface heard their undoubtedly desperate cries 
for help. When the bell was back on the surface and the tale told, it was nicknamed the Rat Trap.” The gallows humour often wide-
spread in the diving community meant that this name was not forgotten.
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New challenges on 
Ekofisk and Frigg

Work now began in the middle of one of the world’s roughest seas on 
constructing small “platform towns” – offshore factories. Oil and gas 
were to be produced for the first time on the NCS from Ekofisk, while 
Frigg – straddling the UK-Norwegian boundary – ranked at the time 
as the largest offshore gas discovery to be brought on stream. Many 
groundbreaking technological advances were made in developing these 
fields, not least with regard to diving. The divers performed a number 
of jobs – installing, inspecting and repairing equipment, flame cutting 
and welding under water, helping to lay and connect pipelines, and so 
forth. Demand for diving work rose as the development projects in-
creased in scope, making this a technological bottleneck. Expensive 
drilling operations and other activities had to wait while divers did their 
underwater jobs.

Well-known methods such as surface-oriented, helmet and bounce 
diving were used in connection with test production on Ekofisk. But 
saturation diving was adopted for the subsequent development of fixed 
installations and the laying of oil and gas pipelines to land. This new 
technique was suited to deeper water and longer dives.

The time and depth limits for diving work were constantly being 
stretched, with the oil companies and international diving contractors 
as the prime movers. With rising oil prices and a demand for oil deliver-
ies from politically stable regions, the pressure was on to get production 
started and ensure reliable supplies to the markets.

Divers on the way down in a basket from 
Ocean Viking.
Photo: Per Birkeland
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Quick start to oil output from Ekofisk

Its oil and gas reserves make Ekofisk one of the world’s 100 largest fields. 
Since coming on stream, it has contributed a fifth of Norway’s petrole-
um output and could continue producing for as much as 50 years. As 
soon as the field was proven in 1969, the need was to get it quickly on 
stream so that operator Phillips Petroleum Company Norway and its 
partners could start to earn money. An application was submitted to 
start test production. This plan called for the Gulftide jack-up– original-
ly a drilling rig – to serve as a production platform from June 1971. It 
would produce from the first four exploration wells on the field, which 
had all revealed substantial reserves. Ocean Viking was chartered in the 
spring of 1971 to re-enter these wells and complete them for production. 
Diver assistance was required in this context, and Comex was given 
the contract. British diver Thomas Michael (Mike) Courtny Lally, who 
worked for the French contractor, died during this work. The pressure 
to get drilling started meant that many of the usual safety measures 
were ignored on this occasion. That included failing to use the diving 
bell, since it was faulty. Combined with the fact that Lally was on ex-
traordinary call-out after a long stint, the cold and high seas during the 
dive imposed great physical burdens on the diver. This accident and the 
issues it raised are discussed in detail in a later chapter.

The four “Xmas trees” (valve assemblies) installed on the seabed 
around Gulftide each controlled one well and were the first subsea in-
stallations on the NCS. Flowlines carried the wellstreams from these 
wellheads to the temporary production platform, where oil, gas and 
water were separated in a simple plant. The gas was burnt off from a 
flare boom above the top of the derrick, the water went back into the 
sea and the oil was piped to two loading buoys.1 Brown & Root, a ma-
jor US engineering contractor, had the job of installing Gulftide, laying 
the flowlines from the four wellheads and positioning the risers which 
carried the wellstreams up to the platform. Taylor Diving & Salvage 
Company did the diving work when Gulftide was installed. The unusu-
al feature of this job was that Taylor Diving brought in two saturation 
diving spreads for the Ekofisk project. One was placed on a barge and 
the other on Gulftide. Installing that platform accordingly marked the 
first use of saturating diving on the NCS. It was groundbreaking, but 
likely to have been controversial at the time. Taylor Diving was also 
responsible for connecting up the first well, while the other three were 
handled by Ocean Systems. Phillips required the latter to have a sat-
uration diving spread as back-up, but it was not used. Ocean Systems 
preferred to utilise well-proven but heavy helmet diving equipment. It 
did not even use a bell to reach the seabed. The advantage was greater 
flexibility with regard to working in high waves. A diving bell could not 

Mike Lally was one of the divers killed while 
diving from Ocean Viking during the hectic 
start-up phase on Ekofisk in the spring of 
1971. He wrote a letter to his son to explain 
what Daddy’s job was like.
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cope with much of a seaway, while helmet diving equipment functioned 
fine once the diver had reached a sufficient depth. Ocean Systems was 
more than a little proud of being able to do the work with a crew of 
12 compared with the 30-strong team needed by Taylor Diving.2 Per 
Birkeland, who had been hired out from 3X to Ocean Systems, reports 
that much toil and many adjustments were needed for everything to 
go as planned. Mechanical connectors which required crane capacity 
were used. The final well was made ready in five days, which Phillips 
found very satisfactory.

A Dutch vessel installed the two loading buoys a few kilometres 
to the south of the platform. Taylor Diving worked on the first, while 
France’s Cosean diving company connected up the second with assis-
tance from 3X divers. The connection was made by attaching a loading 
hose to a flowline which lay on the seabed under the buoy. A buoy also 
hung beneath the sea surface to give the loading hose an S-shaped pro-
file in order to avoid damage during bad weather. Six anchors held the 
buoy in position, immediately above the flowline on the seabed.3 While 
the loading buoy was being installed, a tanker lay ready to receive the 
first consignment of crude when production began. Installation was an 
urgent business.

Diving work with Gulftide

A permanent six-strong team of divers was stationed on Gulftide after 
it begin producing. They worked the same tours of duty as the other 
offshore workers – 14 days offshore and 14 on land.4 All diving work 
associated with buoy loading and platform maintenance was managed 
by the marine department at Phillips. Established in 1971, this unit 
comprised two-four people stationed partly on land and partly offshore. 
They were responsible for commissioning diving companies to do the 
actual work.5

Gulftide was equipped with a diving spread which comprised a control 
room, decompression chamber, diving bell, hoisting winch, low-pres-
sure compressor, high-pressure cylinders for oxygen and helium, and 
some smaller items of equipment. Once the platform was on stream, 
the divers had a number of jobs to do. This work took place largely at 
depths of 65-72 metres. All the flowlines with their seabed connections 
had to be checked. The platform’s four steel legs needed regular inspec-
tion, plus checks that they were not being undermined on the seabed.6 
When such erosion occurred, the divers had to pile sandbags around 
the legs. They also looked for possible erosion around the base plate 
for the risers. Moreover, the flanges on the oil flowlines to the loading 
buoy involved a lot of work. A flange is a collar on the pipe which can 

NorthSeaDivers_indhold.indd   38 11/03/14   11.31



39New challenges on Ekofisk and Frigg

«Gulftide» var prøveproduksjonsplattform på
Ekofisk. Der foregikk det mye dykking, særlig i
forbindelse med bøyelasting. 
Foto: Harry Nor-Hansen 
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sandsekker rundt plattformbeina. De inspiserte også baseplaten for sti-
gerørene opp til plattformen med tanke på erosjon. Dessuten var det
mye arbeid med flenskoblingene på oljerørene til lastebøyene. En flens
er en krage anbrakt på et rør som brukes som feste for sammenføynings-
bolter. Når noe var galt, foretok dykkerne reparasjoner og skiftet for
eksempel pakninger i flenskoblingen. Minst én gang oppsto det lekkasje
i flenskoblingen.7

Dykkeren hadde gjerne én til to timers arbeid i sjøen før han kom opp
på plattformen eller lekteren og tok av seg alt utstyret. Hoveddelen av dyk-
kingen på «Gulftide» ble gjort som overflateorientert dykking. Da hadde
dykkeren luft- eller gasstilførsel fra overflaten gjennom slanger, full
ansiktsmaske med kommunikasjon til dykkeleder og flasker på ryggen
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Gulftide served as the test production plat-
form on Ekofisk. A lot of diving went on, par-
ticularly in connection with offshore loading.
Photo: Harry Nor-Hansen

be bolted to another flange to make a connection. When anything went 
wrong, the divers carried out repairs and replaced flange gaskets, for 
example. At least one leak occurred in a flanged connection.7

A diver usually spent one-two hours in the sea before returning to 
the platform or a workbarge and removing all his gear. Most of the div-
ing from Gulftide was surface-oriented. The diver then had air or a gas 
mixture supplied from the surface through hoses, a full face mask with 
communication to the diving supervisor, and cylinders on his back to 
provide emergency air/gas. He descended as quickly as possible to the 
required depth and carried out the work to be done, before ascending 
to the surface in compliance with the decompression tables which told 
him where to stop on the way up. A rope with depth markers was some-
times used to tell the diver where to halt. If he was in communication 
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with the diving supervisor, the latter kept an eye on the time. This form 
of diving meant that the diver often needed decompression on the sur-
face as well as in the water. The diver was usually thoroughly chilled 
after the dive. Even with a thick layer of wool from top to toe under the 
drysuit, he became very cold because the suit provided no other source 
of warmth than his own body heat.

Complications with offshore loading

The first cargo of oil from Gulftide was shipped to the Slagen refinery 
near Tønsberg on the Oslo Fjord in July 1971, and Shell’s Sola refinery 
outside Stavanger received its first consignment of Ekofisk oil on 4 Au-
gust that year.8 Several Greek shipowners were involved in the offshore 
loading operation. Two ships alternated the job to ensure a continuous 
oil flow. Each tanker carried 300 000 barrels and the field was produc-
ing 42 000 barrels per day, so it took about a week to fill one vessel.9 
Loading could only continue when the wind was below gale force and 
waves no more than 5.5 to six metres high. Production had to cease if 
the weather was more extreme and the licensees lost money. So it was 
important to ensure that loading could continue without interruption 
for as long as possible.

A simple buoy mooring system was used during loading. A hawser 
with a pick-up line and loading hose floated in the sea, so that the tank-
er could retrieve them easily. The mooring hawser was attached to the 
ship, while the hose connected to its loading system with flanges. Two 
valves installed in the loading buoy always had to be opened before 
loading began and shut when it was completed.10

Ocean Systems Bell Diving Unit med dykker-
klokke, trykkammer og dykkerkontroll på
«Gulftide» i 1974. 
Foto: Hans Claesson 
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som nødluft/gass. Dykkeren gikk ned på arbeidsdybden så fort som mulig
og utførte det arbeidet som skulle gjøres. Så svømte han opp mot overfla-
ten i henhold til dekompresjonstabellene med stopp i vannet på vei opp.
Noen ganger ble det brukt bunntau med dybdemerker som markerte
stoppunktene for dykkeren. Dersom han hadde kommunikasjon med
dykkeleder, passet dykkeleder tiden. Denne formen for dykking førte ofte
til at dykkeren måtte ha overflatedekompresjon i tillegg til dekompresjon
i vannet. Dykkeren var vanligvis gjennomkald etter dykket. Selv med et
tykt lag ull fra topp til tå under tørrdrakten, frøs han veldig ettersom han
ikke hadde annen oppvarming av drakten enn egen kroppsvarme. 

Bøyelasting med komplikasjoner
Den første lasten med olje fra «Gulftide» gikk til Slagen-raffineriet ved
Tønsberg i Oslofjorden i juli 1971, og 4. august 1971 kunne også Shell-raf-
fineriet på Sola motta sin første last med Ekofisk-olje.8 Flere greske tank-
skip var involvert i bøyelasteoperasjonen. Hele tiden var det to skip som
vekslet mellom å laste. Hver tanker rommet 300 000 fat olje, og produk-
sjonskapasiteten på feltet var på 42 000 fat per dag. Dermed tok det cirka
en uke å fylle et tankskip.9 For at lasteprosessen skulle foregå uten
avbrudd, måtte det ikke blåse mer enn kuling og maksimum bølgehøy-
de 5,5–6 meter. Blåste det mer enn det, ville ikke tankskipene ligge og
laste, og da måtte produksjonen stenges. Det tapte operatørselskapet
penger på, så det var om å gjøre at lastingen kunne foregå mest mulig
uten avbrudd.

Ved lasting ble det brukt en enkel bøyefortøyning. En fortøynings-
trosse med en pick-up-line og lasteslange lå og fløt i sjøen, slik at tankbå-
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The Ocean Systems bell diving spread, with 
bell, deck decompression chamber (DDC) and 
control room, on Gulftide in 1974.
Photo: Hans Claesson
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Lastebøyen med «Gulftide» i bakgrunnen.
Foto: ConocoPhillips
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tene lett kunne plukke dem opp. Fortøyningstrossen ble festet til båten,
mens lasteslangen ble festet til båtens mottakssystem med flenser. Inn-
vendig i lastebøyen var det montert to ventiler. Disse måtte alltid åpnes
før lasting og stenges ved fullført lasting.10

Fra de faste servicefartøyene som til enhver tid befant seg på Ekofisk-
feltet, foretok dykkerne jevnlig inspeksjoner og vedlikehold på lastebøy-
ene med forankringssystemer. Nesten hver gang det hadde blåst kuling
eller kraftigere, var slange og trosse viklet inn i hverandre og måtte skil-
les. Servicefartøyene klarte sjelden å håndtere dette problemet, og da
var det dykkerlagets oppgave å ordne opp. Ganske ofte var hele eller
deler av lasteslangen avslitt og borte og måtte settes i stand igjen så snart
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A loading buoy with Gulftide in the back-
ground.
Photo: ConocoPhillips

The divers carried out regular inspection and maintenance of the 
loading buoys and their mooring systems from the service vessels which 
were constantly present on Ekofisk. Virtually every time the wind 
reached or exceeded gale force, hoses and hawsers became entangled 
and had to be separated. The service ships seldom managed to handle 
this problem, leaving it up to the divers. It was fairly often the case that 
all or part of a loading hose had been torn free and vanished, and re-
pairs had to be effected as soon as weather and wave height permitted.11 
But these jobs were risky and could only be done in good weather. Big 
dimensions were involved. The hawsers used to connect buoy and tank-
er were the largest used operationally at sea. Divers also had to assist 
when the hawser was to be disconnected.12
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Connecting up flanges on a moving loading buoy often represent-
ed a difficult and dangerous job for the divers. Former diver Paul Roy 
Pallesen recalls a connection job of this kind in 1974-75 which proved 
fairly out of the ordinary:

The loading system on Ekofisk was called single buoy mooring (SBM), 
which hailed from Switzerland. Its loading hose swivelled so that the 
tanker could swing around the buoy. On one occasion, the gasket in 
this swivel had failed and we were working to remove it. I was sitting 
and working on the “swan’s neck”, which was connected to the pick-
up line retrieved by the tanker. Both hands were needed for the job, 
and I had to hold on with my legs. That was probably the worst part 
of working on the surface. In such operations, with everything in mo-
tion because of the waves, two small diver hands weren’t up to much. 
It was very easy to get a finger in between.

Then something happened which could quickly have become a 
disaster. We were working on the surface with the buoy, more or less 
in the splash zone, so we were wearing wetsuits but not breathing 
gear. Somebody then opened the wrong valve on Ekofisk, and crude 
oil suddenly flooded out. Many tonnes poured into the sea. The barge 
we were working from was there, of course, but those on board were 
afraid that the oil would explode, so they pulled away from the flow. 
That left three-four us on the buoy. Nor could the helicopter take us 
off, either, because of the explosion risk. The sea was black with oil, 
and we heard people on the barge saying that nobody must smoke. 
We could have been blown skyhigh if anyone had dropped a spanner 
and caused a spark. After deciding that this was no place to stay, we 
dived into the water. Finding ourselves between the devil and deep 
blue sea, we opted to swim the 100-150 metres through the crude oil 
to the barge. When we reached the barge, our wetsuits dropped off us 
like chewing gum. They had been dissolved by the oil. We were liter-
ally coal black. All you could see was the whites of our eyes – which 
were yellow, probably because of the gas. We had to clean ourselves 
with ointment to get [the oil] off and protect our skins. So it all went 
well in the end.13

This episode may have been a one-off occurrence, but the divers faced 
plenty of demanding challenges on Ekofisk in the construction period.

Diving in the Ekofisk development proper

Construction of the first fixed installations on Ekofisk began in the late 
winter of 1971 and continued during the spring and summer of 1972. 
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Three wellhead platforms were installed to bring up oil and gas and 
transfer them to a processing facility. The very first job was positioning 
the supports for the bridge linking the flare stack to the Ekofisk centre. 
Then came the steel “jackets” (support structures) for Ekofisk 2/4 A, 
2/4 B and 2/4 C. Teddy Broadhurst, who was a roustabout on Gulftide, 
recalls the process:

From Gulftide, we could observe ships and crane vessels in operation. 
The Americans said ‘They’re placing a jacket here and a jacket there’. 
We hadn’t a clue what they were talking about, and didn’t quite grasp 
what was going on. What was a jacket? But they sprang up like mush-
rooms around us.

The ordinary offshore worker received little information about what 
was going on. While offshore, they had no access to newspapers, radio 
or TV. After a 12-hour shift, they watched a film and were so tired af-
terwards that they fell asleep. So even the closest witnesses of the big 
development process on Ekofisk did not quite understand the scope of 
what was happening.14 The divers were in the same position. They were 
assigned to carrying out part of the work, and had little chance of un-
derstanding the scale of the major projects in which they participated.

Crane barges were used in 1971-72 to install and pile most of the 
platform jackets and bridge supports for what was to become the Ek-
ofisk centre. If and when required, the diving team from Gulftide was 
transferred to a crane barge. But the latter was provided with its own 
diving team when underwater work had to be done on a large scale. 
The vessel was equipped with a bell system which was used a good deal 
for the deeper jobs. However, the bulk of the diving was surface-orient-

Hektisk byggefase. Plattformunderstell i stål
(jacketer) kom ferdig prefabrikert ut til Eko-
fiskfeltet på lektere og ble pælet på plass. Dyk-
kere måtte undersøke sjøbunnen før jacketene
ble satt på plass.  
Foto: Hans Claesson
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Dykking ved feltutbygging på Ekofisk
Oppbyggingen av de første faste installasjonene på Ekofisk-feltet startet
senvinteren 1971 og fortsatte våren og sommeren 1972. Det ble installert
tre brønnhodeplattformer som skulle hente opp olje og gass og transpor-
tere den videre til en prosessplattform. Aller først ble brostøttene til
flammetårnet på Ekofisk-senteret plassert. Så kom stålunderstellene,
eller «jacketene», til «Ekofisk 2/4 A», «Ekofisk 2/4 B» og «Ekofisk 2/4 C».
Teddy Broadhurst, som var hjelpearbeider på «Gulftide», forteller om
prosessen: 

Fra «Gulftide» kunne vi observere båter og kranfartøy som var i sving.

Amerikanerne fortalte at «They are placing a jacket here and a jacket

there». Vi hadde ikke peiling på hva de snakket om, og forsto ikke helt hva

som skjedde. Hva var en jacket for noe? Men de kom opp som paddehatter

rundt oss.

Den vanlige oljearbeider fikk liten informasjon om hva som foregikk.
Når han var offshore, hadde han ikke tilgang på aviser, radio og tv. Etter
tolv timers arbeid så han film, og etter filmen var han så trøtt at han sov-
net. Så selv de nærmeste vitnene til den store utbyggingen av Ekofisk-
feltet skjønte ikke helt omfanget av hva som skjedde.14 Dykkerne var i
samme situasjon. De ble satt til å utføre deler av arbeidsoppgaver og
hadde små forutsetninger for å forstå rekkevidden av de store prosjek-
tene de var med på. 

Kranlektere ble i 1972–73 benyttet i plassering og bunnfesting
(pæling) av de fleste plattform- og brostøttene (jacketene) på det som
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A hectic construction phase. The prefabricat-
ed steel platform jackets were shipped out 
to Ekofisk on barges and piled into place. The 
divers had to investigate the seabed before a 
jacket was installed.
Photo: Hans Claesson
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ed.15 Conducting such diving to a depth of 72 metres is not considered 
acceptable, but was done sometimes – on Ocean Viking among others – 
when the bell system was out of order. The divers then breathed heliox 
below 50 metres, which made them even more chilled. Without a bell 
to retire to, they had to spend a long time in cold water during decom-
pression. They then became so chilled that it posed a safety risk.

However, bell – or bounce – diving was the usual technique for 
depths below 50 metres. The diver could then work for an hour in the 
water during a dive lasting three hours. But that was not very efficient 
for major operations. Other divers had to be sent down to complete the 
work started by the first. Having several diving teams in action simul-
taneously was resource-intensive.

Diving industry expansion

The amount of work generated by increased exploration activity and the 
Ekofisk and Frigg developments created space for more diving contrac-
tors in the market. By December 1973, about 15 of them were working 
on the NCS.

Of the French companies, the diving department of C G Doris was 
active for a short period on the Ekofisk tank and otherwise on the field. 
Comex Diving, probably the world’s most technically advanced special-
ist in the business, expanded quickly. It had 55 per cent of the interna-
tional diving market in 1969 and was the biggest contractor on the NCS 
by the mid-1970s. Its name was short for Compagnie Maritime d’Ex-
pertises. The company’s main base in Marseilles had a well-developed 

Overflateorientert dykking på Ekofisk. 
Foto: Hans Claesson
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skulle bli Ekofisk-senteret. Når det var behov for det, ble dykkerlaget fra
«Gulftide» overflyttet til kranlekteren. Men når det ble gjort under-
vannsarbeid i stort omfang, var lekteren bemannet med eget dykkerlag.
Den var utstyrt med et klokkesystem som ble brukt en del på de dypere
arbeidene. Hoveddelen av dykkingen ble imidlertid gjort som overflate-
orientert dykking.15 Å utføre overflateorientert dykking ned til 72 meter
er ikke regnet som forsvarlig, men det ble gjort enkelte ganger når klok-
kesystemet var i uorden, blant annet på «Ocean Viking». Dykkerne pus-
tet da heliox dypere enn 50 meter. Det gjorde at de ble ekstra avkjølt.
Siden de ikke hadde noen klokke å gå inn i, måtte de oppholde seg lenge
i det kalde vannet under dekompresjonen. Da ble dykkerne nedkjølt i en
slik grad at det utgjorde en sikkerhetsrisiko. 

Det mest vanlige på dyp under 50 meter var imidlertid å bruke klok-
kedykking, eller bouncedykking, som det også ble kalt. Dykkeren kunne
da arbeide en time i vannet på et dykk som totalt tok tre timer. Ulempen
var at det ga nokså liten effektivitet hvis det var større operasjoner som
skulle utføres. Nye dykkere måtte ned for å fullføre det den første hadde
begynt på. Det var ressurskrevende å ha flere dykkerlag i sving samtidig.

Ekspansjon i dykkebransjen
Aktiviteten som følge av økt leteaktivitet og feltutbygging på Ekofisk og
Frigg ga rom for flere dykkerselskaper i markedet. I desember 1973 var
det cirka 15 forskjellige dykkerselskaper i arbeid i Nordsjøen. 

Av de franske var dykkeravdelingen til C.G. Doris i sving en kort tid på
Ekofisk-tanken og på Ekofiskfeltet. Det franske Comex Diving, som
antakelig var det mest teknisk avanserte selskapet i verden, ekspander-

Nordsjødykkerne:byhistorie  08-06-09  12:31  Side 44

Surface-oriented diving on Ekofisk.
Photo: Hans Claesson
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hyperbaric centre, which pursued extensive technical and medical re-
search. We also know that Cosean worked on Ekofisk.

The American diving companies which played a very important role 
in the start-up phase also held their ground, and were supplemented 
by new arrivals. Ocean Systems International Inc was the largest on 
the NCS in the early 1970s. While the offshore diving division had its 
head office in Santa Barbara, the company was headquartered in New 
York with a development department in Washington DC and a research 
unit in Tonawanda. Ocean Systems was characterised by close rela-
tions with the US Navy.17 Taylor Diving & Salvage Co Ltd was active in 
pipeline-related diving on both Ekofisk and Frigg. It had close ties with 
Brown & Root, which held the biggest engineering contracts on these 
fields. Oceaneering Int was a new and fairly small diving company in 
1969, and acquired the five-times larger but financially troubled Divcon 
company in 1971. That suddenly made Oceaneering a major interna-
tional player, with activities around the world and its head office in 
Houston. It also had contracts on Ekofisk.18 McDermott Int was anoth-
er US contractor, which carried out several assignments on Ekofisk and 
Frigg as well as laying a third of the oil pipeline from Ekofisk to Teesside 
in the UK.

Some British companies, such as North Sea Diving and Strongwork 
Diving, probably also worked on the NCS, but their involvement was 
relatively brief.19 Britons Ric Wharton and Malcolm Williams, known 
as 2W, left Comex to form their own company in 1977. This entered into 
a collaboration with Norway’s Wilh Wilhelmsen and later changed its 
name to Rockwater.20

New companies were also established in Norway, where the domes-
tic oil industry enjoyed broad political support. Foreign companies were 
required by the government to use Norwegian goods and services as far 
as possible. To satisfy this condition, some foreign diving contractors 
registered Norwegian companies. Comex led the way.21

The north Norwegian Nordive company, which had experience from 
construction diving, opened a branch in Stavanger in June 1972 while 
retaining its main base in Tromsø. Six-eight of its 12 divers were em-
ployed offshore, usually by being hired out to larger companies. All had 
attended the Norwegian navy’s diver and frogman school in Bergen. In 
addition, they had to undertake a three-four week training programme 
with dives to 150 metres before being ready to work in the North Sea.22

An agreement to form a new diving company named Seaway Div-
ing AS was signed in July 1973 by Odd Berg of Tromsø, Nordive’s Jon 
Berg and Jacob Stolt-Nielsen AS in Oslo. Jon Berg was elected chair at 
the statutory general meeting and, largely for that reason, the company 
chose to have its head office in Tromsø. The goal was nevertheless to 
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Terje Skreien og Ernst W. Amundsen ikledd våt-
drakter inne i dykkerklokken før bouncedykk.
Det er alltid to mann i klokken, men bare den
ene dykkeren går ut for å arbeide. Den andre er
hjelpemann og stand by.  
Foto: Ernst W. Amundsen 

Klokkedykk

Alf Schønhardt, som begynte som dykker på «Ocean Viking» i 1973, har beskrevet
hvordan et bouncedykk med klokke opplevdes. Et av oppdragene han var med på, var
å overhale ventiltrærne som styrte oljestrømmen til «Gulftide». Arbeidet skjedde på
70 meters dyp:

Der er så vidt plass til to mann i dykkerklokka, som henger i en wire. I [midten av] wiren går en
kommunikasjonskabel og en 440 volt strømkabel. Gassen som brukes, er begrenset, og lage-
ret på klokka er i lagerflasker. Klokka blir kastet rundt i bølgene når den treffer vannflaten, og
det er om å gjøre å holde seg fast. Smellene fra wiren som strammer seg, er ikke akkurat
tillits vekkende. Nede på ti meters dyp blir vi ikke kastet rundt lenger, og klokka blir senket
sakte ned til «juletreet» på bunnen. Det blir mørkere utenfor, men snart ser vi det blir lysere
når vi kommer nær bunnen. Arbeidsstedet er opplyst av sterke lyskastere, og vi orienterer oss
gjennom vinduene i klokka. Klar for kompresjon. Dykkeren er kledd i Viking-tørrdrakt med
Dunlop-halstetning. Hodet og halsen er altså bar og i direkte kontakt med sjøen. Heliumgas-
sen vi komprimeres med, har en varmeledningsevne som er seks ganger høyere enn luft.
Kommer det helium i drakten, føles det vanvittig kaldt. Derfor har vi med oss en luftflaske
med slange og fyller luft i drakten under kompresjonen.

Når dykkeren er klar med maske, hansker og det hele, starter nedtelling for kompresjon.
Fem, fire, tre, to, en, og så åpnes blowdown-ventilen for fullt. I løpet av ett til to minutter øker
trykket fra null til sytti meter, og temperaturen stiger brått fra ti–femten grader til over førti.
Når trykket inne i klokka er større enn vanntrykket utenfor, smeller bunndøren opp, og dykke-
ren raser ut i det kalde vannet. Den varme gassen i masken blir umiddelbart avkjølt og glasset
dekket med dugg. Svimmelheten etter den hurtige kompresjonen, kuldesjokket ved iskaldt
vann rundt hals og nakke samt maskeglass fullt av dugg gjør at dykkeren virrer rundt for å
finne jobben. TV-kamera er plassert sammen med lyskasterne på guidewirene, og det er her
det skal avgjøres om du går på land med første helikopter eller ikke. […] Bunntiden er begren-
set og regnes fra en starter nedblåsning, til dekompresjon begynner. Vi har en time på oss til å
gjøre jobben. Etterpå er det dekompresjon i klokka og i kammer. Totalt tar dykket cirka tre
timer. En dykker én gang per tolv timer skift. Etter en uke svir det i lungene etter all oksygen-
pustingen.16
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Terje Skreien and Ernst W Amundsen wear-
ing wetsuits in the bell before a bounce dive. 
There were always two men in the bell, but 
only one went outside to work. The other 
remained as the bellman and stand-by.
Photo: Ernst W Amundsen

A bell dive

Alf Schønhardt, who started out as a diver on Ocean Viking in 1971, has described 
what a bounce dive with a bell was like. One of the jobs he worked on involved 
overhauling the Xmas trees which controlled the wellstream flow to Gulftide, at a 
depth of 70 metres:

There is just about room for two men in the bell, which hangs from a cable. Through [the 
middle of] the cable runs a communication line and a 440-volt power line. Breathing 
gas is limited in volume and stored in cylinders on the bell. The bell is tossed around in 
the waves when it reaches the surface, and you have to hold on tight. The whipcracks 
from the cable as it tightens are not exactly confidence-inspiring. Once we’re 10 metres 
down, we don’t get tossed around any more, and the bell is lowered slowly to the Xmas 
tree on the seabed. It gets blacker outside, but it soon becomes lighter as we approach 
the bottom. The work site is lit by strong floodlights, and we orient ourselves through 
the windows in the bell. Ready for compression. [We’re] dressed in Viking drysuits with 
a Dunlop neck seal. Our head and throat are uncovered, in other words, and in direct 
contact with the sea. The helium we’re compressed with conducts heat six times better 
than air. If you get helium in your suit, it feels incredibly cold. So we have a cylinder of 
air with us and a hose to fill our suits during compression.

When we’re ready with mask, gloves and all that, the countdown to compression 
starts. Five, four, three, two, one – and the blowdown valve is opened fully. In the 
course of one-two minutes, the pressure rises from zero to 70 metres, and the tem-
perature climbs suddenly by 10-15°C to more than 40°C. Once the pressure inside the 
bell is greater than the ambient pressure, the bottom hatch clangs open and you shoot 
out into the cold water. The warm gas in the mask is immediately cooled down and the 
faceplate covered with condensation. Dizziness after the rapid compression, the shock 
of the ice-cold water on neck and throat, and a faceplate full of condensation mean you 
stumble about to find the job. The TV camera is positioned with the floodlights on the 
guide wire, and this is when they decide if you’re going to be heading back to land on the 
first helicopter ... Time on the bottom is limited, and calculated from the start to com-
pression until decompression begins. We have an hour to do the job. That’s followed by 
decompression in bell and chamber. In all, the dive takes about three hours. You dive 
once per 12-hour shift. After a week, your lungs burn from all the oxygen-breathing.16
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secure offshore-related contracts on the NCS.23 The company was later 
known as Stolt-Nielsen Seaway and then as Acergy.

3X also expanded, with its workforce rising from 10 in 1971 to 14 by 
June 1972 and 20 in October of the same year. Although the volume of 
work increased with growing activity, particularly on Ekofisk, it was not 
always easy to maintain permanent employment for them on the NCS. 
The company supplemented work there with jobs off Ireland and Israel. 
But the breakthrough came in 1972, with its first independent contract 
on the Ocean Tide diving support ship (DSV) for oil company Conoco.24 
Two new contracts for offshore work were secured by 3X in July 1973. 
One was with Netherlands Offshore Co for construction work on the 
UKCS near Ekofisk from Orca, a Dutch pipelay barge. Nine divers were 
involved in this job. The other covered inspection work from Ocean Tide 
south-east of Ekofisk and close to the Danish North Sea sector. Award-
ed by French oil company Elf, this one-year assignment involved five di-
vers from 3X. At that time, this was the only company in Norway with 
contracts for offshore diving.25 It continued to expand through jobs in 
Norwegian fjords during the construction of the Condeep concrete 
gravity base structures (GBSs) for production platforms.

Saturation diving – a new method

Although the water depth on Ekofisk was not beyond the acceptable 
range for bounce diving, this technique had limitations which made 
underwater work a technological bottleneck. That delayed other opera-
tions on the field. Drillers waited impatiently while the divers corrected 
faults which arose so that drilling could continue. Construction work 
depended on divers in certain phases. Pipelaying between platforms 
and from the Ekofisk area to land demanded a lot of diving. And, fi-
nally, divers were required to inspect and maintain all the equipment 
installed below water. A clear need existed for methods which made 
diving more efficient, and it would be a great advantage if the divers 
could work for longer periods once they were in the water.

Saturation diving was the answer to these challenges. As mentioned 
above, this method had been introduced to the NCS by Taylor Diving 
on Ekofisk as early as 1970. It was then still at an experimental stage, 
and had been used already for dam work in the USA and offshore as-
signments in the Gulf of Mexico.

This technology was first used to do a job in 1965 on the Smith 
Mountain Dam in the Virginia mountains. Its inventor, Alan Krasberg, 
had developed the necessary equipment in cooperation with the under-
sea division of Westinghouse. Repair work on the dam was carried out 
at a depth of 60 metres and took five days – significantly quicker than 
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Fire dykkere i metning på Ekofisk. Metnings-
dykking ble tatt i bruk rundt midten av 1970-
tallet og revolusjonerte dykkingen. Dykkerens
kropp blir da tilpasset arbeidsdybden i et 
trykkammer. 
Foto: ConocoPhillips
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dykkingen mer effektiv, og det ville være en stor fordel om dykkeren
kunne utføre arbeid over en lengre tidsperiode når han først var nede. 

Metningsdykking var svaret på disse utfordringene. Som tidligere
nevnt ble metningsdykking introdusert på Ekofisk allerede i 1970 av det
amerikanske firmaet Taylor Diving & Salvage Company. Det var første
gang metningsdykking ble benyttet i Nordsjøen, og teknologien var
fremdeles på forsøksstadiet. Tidligere hadde metningsdykking blitt
brukt ved damarbeider i USA og i forbindelse med offshorearbeider i
Mexicogolfen. 

Første gangen metningsteknologien ble brukt for å utføre et arbeid,
var i 1965 i Smith Mountain Dam i fjellene i Virginia. Oppfinneren Alan
Krasberg hadde utviklet utstyret i samarbeid med Westinghouse Under-
seas Division. Reparasjonsarbeidet på demningen ble utført på 60
meters dybde og tok fem dager. Med bouncedykking ville det tatt bety-
delig lengre tid. I korte trekk besto den nye teknologien i at dykkeren
bodde i et trykkammer med et trykk tilsvarende trykket på arbeidsdyb-
den. Dykkerens kropp ble i kompresjonsfasen «mettet» med inertgass,
nitrogen, helium og så videre, slik at han kunne oppholde seg lenge på
denne dybden. Selve boenheten var plassert på overflaten, slik at dyk-
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would have been the case with bounce diving. Put briefly, the new tech-
nology meant that the diver lived in a sealed chamber (habitat) under 
a pressure equivalent to the working depth. During the compression 
phase, his body became saturated with inert gas – nitrogen, helium and 
so forth – so that he could remain at this depth for a considerable time. 
The habitat itself was placed on the surface, so that the diver could be 
kept under constant supervision. (Experiments were also conducted at 
this time with divers in a habitat – Sealab – on the seabed.) A surface 
location meant support personnel could check its internal environment 
more easily for pressure, temperature and gas mixture, serve meals to 
the divers, carry out repairs and so forth. A diving bell was used to get 
to and from the work site. The divers performed one work excursion 
per day. Their final period in the habitat was used for decompression, 
bringing them gradually back down to atmospheric pressure.

At the same time that Krasberg was able to test his Cachalot cham-
ber system, Taylor Diving demonstrated a virtually identical deep-div-
ing solution called Mark DCL. This was tested for the first time in the 
Gulf of Mexico. It was Taylor Diving’s commitment which helped to 
make saturation diving commercial. Brown & Root’s parent company, 
Halliburton, acquired 80 per cent of the diving company in 1967. That 

Four divers in saturation on Ekofisk. Adopted 
around the mid-1970s, this technique revolu-
tionised diving. The diver’s body was adapted 
to the pressure at the working depth in a 
saturation chamber.
Photo: ConocoPhillips
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Dykkerklokke klargjøres før bruk.
Foto: ConocoPhillips
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kerne hadde konstant tilsyn. (På denne tiden ble det også gjort forsøk
der dykkerne levde i kammer på bunnen – Sealab.) Med kammeret plas-
sert på overflaten kunne støttepersonellet lettere kontrollere kammer-
miljøet med hensyn til trykk, temperatur og gassblandinger, servere
måltider til dykkerne, utføre reparasjoner og så videre. For å komme til
arbeidsplassen i dypet ble dykkerne fraktet i en dykkerklokke. Dykkerne
hadde én arbeidsøkt per dag. De siste dagene i trykkammeret ble brukt
til dekompresjon, det vil si å få dykkeren gradvis tilbake til overflate-
trykk. 

Samtidig som Krasberg fikk prøvd ut sitt kammersystem, kalt Cacha-
lot, kunne Taylor Diving & Salvage Company demonstrere et nesten iden-
tisk dypdykkesystem, kalt Mark DCL. Dette systemet ble første gang tes-
tet ut i Mexicogolfen. Det var Taylor Diving som gjennom sine
engasjementer bidro til å gjøre metningsdykkingen kommersiell. Halli-
burton, moderselskapet til Brown & Root, en av utbyggingsoperatørene
på Ekofisk, kjøpte 80 prosent av Taylor Diving i 1967. Det styrket Taylor
finansielt slik at det kunne satse videre på forskningen. Westinghouse
Underseas Division ble på sin side også kjøpt opp av et selskap kalt San-
ford Brothers, men interessen for metningsdykking døde bort i dette sel-
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strengthened Taylor Diving financially, allowing it to continue invest-
ing in research. The undersea division of Westinghouse was also tak-
en over by Sanford Brothers. But this company’s interest in saturation 
diving faded away, and the Cachelot system was sold to Taylor Diving. 
Ocean Systems was also involved in this field with a bell system called 
ADS-III, and set a record in diving to 187.5 metres for 53.5 hours in 
August 1967. The divers spent seven hours in the water. McDermott, 
Brown & Root’s competitor in the engineering sector, also began to in-
vest in developing saturation diving technology in 1967.

As mentioned above, however, Taylor Diving was the first company 
to apply this technique on the NCS. That occurred during the transi-
tional phase when discussions on the effectiveness of the system were 
still in full swing. Taylor Diving needed to convince its customers that 
saturation diving paid off. The arguments were purely financial. One 
hour of work for a bounce diver costs USD 10 000. Using saturation 
could cut that price by 20-30 per cent. Although the cost per diver per 
day was actually higher, the method came out cheaper because he could 
spend longer in the water and do more work. A bounce diver descend-
ing to a depth of 90 metres earned USD 1 200 per day. He worked for 
30 minutes and had to decompress for five-six hours. The saturation 

A diving bell is readied for use.
Photo: ConocoPhillips
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diver usually cost three times as much per day, but his productivity was 
increased a hundredfold. Savings from getting work done faster were 
substantial. Instead of deploying a barge for 10-14 days at a cost of USD 
75 000 per day, Taylor Diving could do the work in a single day with sat-
uration divers. Claims of greater efficiency won through as the method 
was tested in practice. The oil companies were impressed when work 
was done quickly and efficiently, and the saturation approach soon ac-
counted for virtually all offshore diving.

Taylor Diving, one of the leading diving contractors, had nine satu-
ration diving spreads operating around the world at peak – in the Gulf 
of Mexico, the North Sea and the Middle East. All were involved with 
pipelaying, covering pipelines, installing risers and welding underwa-
ter. Some of the spreads were pressurised continuously for more than a 

Moonpoolen, der dykkerklokken senkes ned 
i sjøen. 
Foto: Børre Børretzen
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skapet, og Cachalot-en ble solgt til Taylor Diving. Det amerikanske dyk-
kerselskapet Ocean Systems var også på banen når det gjaldt metnings-
dykking, med et klokkesystem kalt ADS-III. I august 1967 satte de rekord
med dykking ned til 187,5 meter i 53,5 timer; dykkerne var syv timer i van-
net. McDermott, Brown & Roots konkurrent i konstruksjonsbransjen,
begynte også å satse på utvikling av metningsdykketeknologi fra 1967. 

Men det var altså Taylor som var først ute med metningsdykking i
Nordsjøen. Det skjedde i overgangsfasen mens diskusjonene om hvor
effektiv metningsdykkingen egentlig var, pågikk for fullt. Det Taylor
måtte overbevise oppdragsgiverne om, var at metningsdykking lønte
seg. Argumentene dreide seg om ren økonomi. En times arbeid for en
bouncedykker kostet 10 000 dollar. Med en metningsdykker kunne
prisen reduseres med 20 til 30 prosent. Prisen per dykker per dag var
egentlig høyere, men metningsdykkeren var likevel rimeligere fordi
han kunne være lenger i vannet og utføre mer arbeid. Til sammenlig-
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The moonpool, a shaft through the bottom 
of the ship where the diving bell was lowered 
into the sea.
Photo: Børre Børretzen
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year. They say that the habitat on the BAR 279 barge in the North Sea 
was continuously pressurised for three years.26

The big transition for divers on the NCS occurred around 1974-75, 
when saturation diving was adopted for pipelaying and inspecting pipe-
lines and fixed installations on Ekofisk, Frigg and other fields. This 
technique changed the working day for divers so radically that it can be 
described as a paradigm shift for the industry.

Seaway Falcon  – first permanent  
DSV on Ekofisk

Phillips chartered Seaway Falcon in August 1975 as its first permanent 
DSV and fire-fighting vessel for the Ekofisk area. This ship was special-
ly built and outfitted with a saturation diving spread. That included a 
pressurised habitat for the divers under saturation. To conduct diving 
operations on the open sea and in deep water – with pipelines, for ex-
ample – the ship was equipped with modern navigational equipment. 
It was dynamically positioned, which meant that the navigation system 
and propulsion machinery were connected. Thrusters were installed 
in transverse tunnels fore and aft. Combined with the main propeller, 
these allowed the ship to move in any direction or to maintain position 
over a fixed point on the seabed virtually regardless of weather, current 
and wind conditions.

Seaway Falcon gave little external evidence of being a diving support 
vessel (DSV). Main and auxiliary cranes dominated on deck. The whole 
diving spread, with bell and chamber complex, gas banks and control 
room, lay below deck. The diving bell descended through a midships 
moonpool. At the heart of the spread was the chamber complex, where 
several large steel pressure chambers were connected together with air 
locks. One was used for compression and decompression of the divers. 
Another, known as the transfer chamber, functioned as a workplace 
and connection point for the bell and contained a shower and toilet. A 
large diving spread usually contained two big habitats, where the divers 
lived and slept while under saturation. Ideally, a chamber equipped for 
rescue would also be included.

A life support system was used to maintain the correct pressure, 
humidity and temperature in the habitat while supplying oxygen and 
removing carbon dioxide. This was run from the saturation control cen-
tre. The DSV carried a number of gas banks to supply chamber com-
plex, diving bells and divers with the right gas mixture.27
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Dykkerfartøyet «Seaway Falcon» var fast 
stasjonert på Ekofisk. 
Foto: N. Ruscio 

Kapittel 252

met med dykkerklokke og kammerkompleks, gassbanker og kontroll-
rom lå inne i skipet. Dykkerklokken, som fungerte som heis mellom
overflatefartøy og arbeidsplassen, gikk ned gjennom en brønn midt i ski-
pet, kalt «moon poolen». Hjertet i dykkesystemet var kammerkomplek-
set. Flere store ståltrykkamre var forbundet til hverandre med sluser. Ett
kammer ble brukt til dekompresjon og rekompresjon av dykkere. Et
annet kammer fungerte som arbeids- og tilkoblingskammer for dykker-
klokken, kalt transferkammeret. Her var det dusj og toalett. På et stort
dykkesystem var det som oftest to store habitatkamre, hvor dykkerne
bodde, levde og sov i metningsperioden. Ideelt sett skulle det også være
et kammer utrustet som redningskammer. 

For å opprettholde riktig trykk, fuktighet og temperatur i kammerat-
mosfæren samtidig som det ble tilsatt oksygen og utskilt CO2, ble det
brukt et såkalt «Life Support System», som ble styrt fra det som kalles
«Saturation Control». Saturation betyr metning. Om bord på dykkerfar -
tøyet var det en rekke gassbanker som ble brukt til å gi både kammersy-
stem, dykkerklokke og dykkere den riktige gassblandingen.27

Rutiner og boforhold ved metningsdykk
I god tid før en arbeidsoperasjon skulle begynne, gikk dykkerne inn i
dekompresjonskammeret. Der ble de trykksatt til den dybden kammer-
komplekset skulle ha under selve jobben. På Ekofisk ble dykkerne satt
under trykk på to forskjellige nivåer, alt etter hvilken oppgave de skulle
løse – ett for 30 meter og ett for 50–58 meter. Oppholdsdybden lå som
regel 10–20 meter grunnere enn arbeidsdybden. Det gjorde dykkernes
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Routines and living conditions  
in saturation diving

The divers entered the saturation spread in good time before a job was 
to start and were pressurised to the depth to be maintained during the 
actual work. Divers on Ekofisk were pressurised to two different levels 
– one at 30 metres and the other at 50-58 metres, depending on the job 
to be done. The living depth was usually 10-20 metres shallower than 
the working depth. That improved diver comfort, since they were living 
under lower pressure. The subsequent decompression period could also 
be reduced by up to a day, which saved diving time.

Once the DSV was positioned over the work site, its bottom weight 
was dropped into the sea through the moonpool. Full activity now pre-
vailed inside the chamber complex. Work procedures were reviewed 
and tools prepared. Diving equipment and communications were 
checked, particularly the masks, along with the diving bell with gas 
hoses, communication lines and power cables. When everything was 
ready, the divers donned their suits and took their place in the bell.28 
The latter was more than simply a means of transport. The diver’s life 
hung literally by a thread. An umbilical 300-400 metres long ran from 
the surface down to the bell, with a further 30-metre section linking 
the diver in the water with the bell. Both breathing gas and hot water 
to heat up the diving suit were supplied from the surface through this 
set of hoses. The best suits allowed the diver to regulate his own tem-
perature. Surplus water mainly exited through the wrist and ankles. 
Hot water was additionally used to heat the breathing gas. The umbil-
ical also incorporated cables for the communication equipment which 

Diving support vessel (DSV) Seaway Falcon 
was permanently stationed on Ekofisk.
Photo: N Ruscio

NorthSeaDivers_indhold.indd   52 11/03/14   11.32



53New challenges on Ekofisk and Frigg

Bilde fra overvåkningskameraet i dykkerkon-
trollen av fire mann i metningskammeret.
Foto: Geir Ivar Jørgensen 
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komfort bedre, siden de da levde under lavere trykk. Dessuten kunne
den etterfølgende dekompresjonen reduseres med opptil et døgn, noe
som sparte dykketid. 

Når skipet hadde lagt seg i posisjon over arbeidsstedet, ble skipets
bunnvekt senket i sjøen gjennom «moon poolen». Inne i kammeret var
det nå full aktivitet. Arbeidsprosedyrer ble gjennomgått og verktøy klar-
gjort. Dykkerutstyr og kommunikasjon ble sjekket, særlig maskene. Sam-
tidig ble dykkerklokken, med gasslinjer, kommunikasjonslinjer og kraft-
linjer, sjekket. Når alt var klart, kunne dykkerne kle på seg dykkerutstyret
og ta plass i dykkerklokken.28 Klokken fungerte ikke bare som transport-
middel. Livet til dykkeren hang bokstavelig talt i en tråd. Først gikk det en
300–400 meter lang tilførselsslange (umbilikal) fra overflaten ned til
dykkerklokken, deretter en 30 meter lang umbilikal fra klokken til dykke-
ren som oppholdt seg i vannet. Gjennom umbilikalen fikk dykkeren pus-
tegass og varmt vann til oppvarming av drakten. Varmt vann kom fra
varmtvannsmaskiner på overflaten gjennom umbilikalen via dykkerklok-
ken til dykkerens drakt. På de beste draktene kunne dykkeren selv regu-
lere temperaturen. Overskuddsvann slapp hovedsakelig ut ved håndledd
og ankler. Det varme vannet som forsynte dykkerens varmtvannsdrakt,
ble benyttet til å varme pustegassen. På umbilikalen var det også ledning-
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An image from the TV monitor in the diving 
control room showing five men in the satura-
tion habitat.
Photo: Geir Ivar Jørgensen

kept the diver in contact with the control room as well as for power, TV 
transmission and depth measurement.

Two divers were always sent down simultaneously, one to serve as 
the bellman on stand-by and the other to work outside. The bellman fed 
out the hose while the working diver was exiting, took in the slack on 
the latter’s return, and monitored gas and hot water supplies. He was 
only permitted to leave the bell if the outside diver needed assistance. 
The actual work was performed at a water depth where it was cold and 
dark. Illuminated by the floodlights on the bell, the working diver kept 
the bellman informed about what he was doing. A job could last from 
three to eight hours – in other words, significantly longer than with 
a bounce dive. As soon as the work was finished, the outside diver re-
turned to the bell. The bottom hatch was sealed and the bell hoisted up, 
while its pressure was matched to that in the chamber complex. The 
passage through the wave zone could be lively in choppy seas, and it 
was a good feeling when the bell left the water.29 It then rose through 
the moonpool and was connected to the transfer chamber.

The habitat in which the divers lived between dives was much 
roomier than the bell, but very cramped by normal living standards. It 
could measure 30 feet (9.14 metres) long and six feet (1.83 metres) in 
diameter, with bunks for four-six divers and virtually nothing else. The 
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men slept, ate and spent their leisure hours there. Food and drink were 
served through air locks in the habitat wall. Clothes and equipment 
were taken out the same way, cleaned and returned. During their free 
time, the divers could listen to music and the radio, read magazines, 
play cards and chat. But their immediate companions were always the 
same. They lived in an isolated world, but nevertheless under constant 
video monitoring from the control room – even when using the toilet. 
It was much like today’s Big Brother reality shows, with the difference 
that the breathing gas and high pressure distorted the vocal chords in 
a strange manner. Even a man with the deepest bass talked like a furi-
ous Donald Duck. It sounded laughable, but was part of the job. Such 
was the diver’s existence, hour after hour, day after day – indeed, week 
after week. The length of a saturation dive varied from job to job, but 
normally lasted 21-30 days on the NCS. Once the work was finished, 
decompression began. Its duration depended on the pressure the divers 
had been placed under. As a general rule in the 1970s and 1980s, a diver 
was considered to need one day’s decompression for each 30 metres of 
depth. But the exact time was determined by the diving tables.30

Heavy pressure of work for saturation divers

Saturation dives could also last for more than a month. Paul Roy Pauls-
en recalls periods of up to 45 days in saturation:

You weren’t the same man when you came out as when you entered. 
In weight terms, it wasn’t unusual to lose more than 10 kilograms 
during such a period. The helium conducted so much heat that your 
body had to burn a lot just to maintain its temperature and we lost 
weight. You ate bacon and sandwiches, and the mayonnaise squished 
out, but not enough calories went down. You lost a lot of weight and 
were just like an infant calf when you came out. Weak in the legs, just 
like a new-born calf. So it probably wasn’t healthy in the long run.31

Karl Jørgensen, who worked for Scandive on Arctic Surveyor, also recalls 
hard toil and being used to the full when in saturation:

We could work 10-12 hours on the seabed in busy periods. At other 
times, the stints were fairly short. I often thought the stints were un-
fairly distributed. There were six of us, after all – two down at a time 
while the other four rested. If you’d been down for 10-12 hours, it was 
a case of a shower, some food and then lying down to sleep. The next 
pair were perhaps only down for six hours before coming up. I heard 
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Dykker Karl Jørgensen på friøkt hjemme.
Foto: Stavanger Aftenblad

Toalett i trykkammer.
Foto: Geir Ivar Jørgensen
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Høyt arbeidspress på metningsdykkerne

Det forekom også at metningsdykkene varte i mer enn 30 dager. Paul Roy
Pallesen forteller om arbeidsperioder med opptil 45 dager i metning: 

Du var ikke samme mannen når du kom ut, som da du gikk inn. Vektmessig

var det ikke uvanlig å tape over 10 kilo på et slikt opphold. Heliumet ledet så

mye varme at kroppen måtte forbrenne så mye bare for å opprettholde

varmeproduksjonen, at vi mistet vekt. Du spiste bacon og sandwicher, og

majonesen tøt ut, men du fikk ikke nok kalorier i deg. Du mistet veldig mye

vekt og var akkurat som en spedkalv når du kom ut. Svak i beina, akkurat

som en nyfødt kalv. Så det var sikkert ikke sunt i det lange løp.31

Karl Jørgensen arbeidet for Scandive på «Arctic Surveyor». Han forteller
også om hardt arbeid og høy utnyttelsesgrad når han jobbet i metning: 

I travle perioder kunne vi jobbe i ti–tolv timer nede på bunnen. Andre

ganger var det ganske korte økter. Jeg syntes mange ganger det var en

urettferdig fordeling av arbeidsøkter. Vi var jo seks mann, to nede om

gangen mens fire hvilte. Hadde du da vært nede i 10–12 timer, så var det en

dusj og noe mat og så legge seg til å sove. De neste var nede kanskje bare i

seks timer, så kom de opp. Jeg hørte i søvne at nå var klokken på vei opp, så

nå roper de snart at vi måtte gjøre oss klare. 

I kammeret var det åtte køyer, men vi var aldri mer enn seks personer.

Vi hadde et spiserom, et habitat, som vi satte på klokken. Her tok vi av

drakt og dusjet. Inne på det andre kammeret slappet vi av og spiste. Så

hadde vi et nødkammer, men det brukte vi også til dekompresjon. I

nødkammeret var det bare mulig å ta seg noen skiver og en kopp kaffe. Mat

og drikke kom via et lite medical-lokk. Den luken var ikke så stor som de

andre. Når vi var under dekompresjon, var vi tre dager der inne uten

toalettmuligheter. Vi hadde en dodunk med et lokk over. Jeg husker en dag

jeg var ferdig med dekompresjon, så hadde jeg kommet opp og ut. Det var

deilig med luft, men jeg hadde glemt noe der inne, så jeg måtte inn igjen.

Jeg holdt på å svime av. Fysj.32

De hygieniske forholdene i et trykkammer bød på utfordringer. På grunn
av heliumpustingen måtte dykkerne ha det varmt i kammeret – rundt 29
grader celsius. Ulempen var at bakteriene trivdes godt i det tempererte
klimaet med mye fuktighet i luften. Dykkerne var ofte plaget med ørebe-
tennelse og fotsopp når de var i metning. Det kunne bli så ille at dykket
måtte avbrytes. Kamrene måtte vaskes ned en gang i uken eller oftere og
dørplatene tas vekk for å sikre dykkerne mest mulig sunne omgivelser.
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in my sleep that the bell was on the way up, and knew they’d soon be 
calling out that we had to get ready.

There were eight bunks in the chamber, but there were never 
more than six of us. We had an eating space, a habitat, where we 
attached the bell. That’s where we took off our suits and showered. In 
the other chamber, we relaxed and ate. Then we had an emergency 
chamber, but we also used it for decompression. It was only possible 
to eat some bread and drink a cup of coffee in the emergency cham-
ber. Food and drink arrived via a small medical air lock. That wasn’t 
as big as the others. When we were under decompression, we spent 
three days in there without the opportunity to use the toilet. We had 
a toilet bucket with a lid. I remember one day when I was finished 
with decompression and had come up and out. The fresh air was 
lovely, but I’d forgotten something and had to go back inside. I almost 
fainted. Ugh.32

Hygiene in a pressure chamber presented challenges. Because they 
were breathing helium, the divers needed the temperature to be high 
– around 29°C. Unfortunately, bacteria thrived in this hot and humid 
climate. The divers often suffered from ear inflammation and athlete’s 
foot when they were in saturation. Conditions could get so bad that 
the dive had to be halted. The chambers had to be washed down once 
a week at least and the hatch covers removed to ensure the healthiest 
possible conditions for the divers.

Oil pipelines on the seabed

Pallesen and Jørgensen worked as both surface-oriented and saturation 
divers on pipelaying work related to landing the oil from Ekofisk. When 
the development solution for this field was chosen, piping oil and gas to 
Norway was considered technically impossible. The Norwegian Trench, 
a submarine valley just off Norway’s southern and western coasts with 
depths down to 360 metres, could not be crossed with existing meth-
ods. Instead, the Storting resolved on 26 April 1973 that Ekofisk oil and 
gas would be landed by pipeline to receiving terminals at Teesside in 
the UK and Emden in Germany respectively. Since Phillips had already 
made all the practical preparations, work on pipelaying to Teesside 
could start the day after the Storting vote.33 This was the operation in 
which Pallesen and Jørgensen participated.

Laying the line to Teesside was managed by Phillips from Great Yar-
mouth. A number of companies were involved simultaneously. Brown & 
Root, McDermott and Santa Fe International installed their respective 

Diver Karl Jørgensen at home between tours.
Photo: Stavanger Aftenblad

The toilet in a pressure chamber.
Photo: Geir Ivar Jørgensen
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sections from May 1972. American diving contractors dived from the 
various laybarges which started from Teesside, while Norway’s Arctic 
Surveyor provided diver assistance for pipelaying from the Ekofisk cen-
tre. Registered in Tromsø, the latter was the first Norwegian DSV and 
could work much more quickly than the barges because it had dynam-
ic positioning. Four computer-controlled propellers/thrusters held the 
ship in the desired position. The computer determined its location with 
the aid of at least three reference points on the seabed. When the DSV 
moved, all it had to do was retrieve the divers and haul up the refer-
ence points. It could be on its way within 10 minutes. By comparison, 
the barges had up to eight anchors which needed to be laid out to hold 
them in place. Getting all these up before moving to a new site took 
time. Moreover, the anchors had an unfortunate tendency to damage 
the pipeline when they were being laid out.34

Ahead of the pipelaying, the divers carried out route surveys and 
topographic measurements. The seabed was investigated in advance to 
find the best track for the pipe. In addition, the divers provided assis-
tance throughout the laying operation. A number of their jobs were per-
formed as surface-oriented dives along the stinger – the extension to the 
barge over which the pipeline was fed on its way to the seabed (so called 
because of its resemblance to a scorpion’s tail). The divers checked that 
the pipeline lay properly and slid down as it should, and that the stinger 
was not damaging the pipe coating. They also made sure that the angle 
of the descending pipeline did not become too sharp, so that it ran the 
risk of snapping. The divers were responsible for adjusting valves and 
checking or replacing lights and cameras on the stinger. Down on the 
seabed, they checked the line, made connections, operated valves and 
inspected pipeline burial or trenching.35

Jørgensen worked with pipeline connections on the seabed along 
the oil line from Ekofisk to Teesside – when the pipeline was to rise 
up to the compressor platforms, for instance – and at the landfall. He 
worked then in saturation. To start with, the connection work was done 
mechanically. According to Jørgensen, the connectors were “some huge 
beasts” which lay on the deck of Arctic Surveyor before being lowered 
to the seabed with the aid of cranes. Before the connector could be 
attached to the pipeline, the diver had to cut away a piece of the con-
crete coating on the facing pipe end with hydraulic cutting equipment 
in order to obtain a good edge. The connector was then pulled into 
place with the aid of a “comealong” cable. Only one man, the diver, was 
available to do this, and it was heavy work. According to Jørgensen, the 
actual diving was only 25 per cent of the job: “If you couldn’t work with 
your hands, you had no place there”.36

His work stints could involve up to 12 hours in the water. The diving 
team was in saturation, pressurised to a working depth of 60-70 meres. 
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When the weather was fine, pipelaying continued around the clock. It 
was then important for the diver to take breaks and make his life a little 
pleasanter:

I returned to the bell now and then to make instant coffee or drink 
juice. We also needed to eat a little, but only got hot food up in the 
chamber after the end of our stint. I smoked at the time, but that was 
impossible in the bell. Instead, I took a pinch of snuff. It didn’t matter 
if I took a few minutes of extra break, because we had plenty of time, 
and if I was tired I could sit on the pipeline we were working on and 
rest a little.

Although the work was hard, it could also have its charm. Jørgensen 
recalls an unusual break when working on the pipeline:

I think I’m the first person who’s gone fishing at the bottom of the 
North Sea. We had lights on at night, so that masses of plankton 
gathered and attracted fish into the hatch opening on the bell. I didn’t 
have a hook, but bent a small hacksaw blade and attached it to a rope. 
I pulled up a cod and a saithe, gutted them and hung them up to dry 

Rørleggingsfartøyet «Semac» på Frigg under
utbyggingsfasen. Stingeren sees tydelig. 
Foto: Friggsamling NOM
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som kontrollerte rør, foretok koblinger, opererte ventiler og inspiserte
nedgravinger.35

Karl Jørgensen hadde jobben med rørkobling nede på havbunnen
langs oljerørledningen fra Ekofisk til Teesside, for eksempel der rør skul-
le om bord på pumpeplattformene, og ved ilandføringsstedet. Han job-
bet da i metning. Til å begynne med ble rørkoblingsarbeidet utført
mekanisk. Selve koblingene var ifølge Jørgensen «noen svære beist»
som lå på dekk på «Arctic Surveyor» før de ble senket ned på havbunnen
ved hjelp av kraner. Før koblingen kunne settes på røret, måtte dykkeren
skjære av et stykke av betongen på de motstående rørendene med
hydraulisk kutteutstyr for å få en fin kant. Deretter kunne koblingen
trekkes på med hjelp av wire (comealong). Det var bare én mann, dyk-
keren, som gjorde denne jobben, og den var tung. Selve dykkingen var
25 prosent av jobben, mener Jørgensen. «Hvis du ikke kunne jobbe med
hendene, hadde du ingenting der å gjøre.»36

Jørgensen hadde arbeidsøkter på opptil tolv timer i vannet. Dykkerla-
get var i metning, trykksatt til en arbeidsdybde på 60–70 meter. Når været
var fint, pågikk arbeidet med rørledningene døgnet rundt. Da var det vik-
tig for dykkeren å ta pauser og gjøre livet litt behagelig:
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The Semac pipelay barge on Frigg during the 
development phase. Its stinger is clearly 
visible.
Photo: Frigg collection at the Norwegian  
Petroleum Museum
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at the top of the bell. When we came up, I asked the cook to serve up 
the cod because I wanted fresh fish. But I was bawled out for getting 
fish guts in the bell. Colossal amounts of fish were attracted when 
the lights were on. We often lost visibility completely because there 
were so many of them. One time, when I was entering the bell, I felt 
something tugging at my suit. It turned out that plankton had be-
come attached to the material, and the fish were grazing on it. I got a 
fantastic feel for the water. I felt exactly like a fish, even though I was 
wearing mask and suit.37

Alf Schønhardt, on the other hand, describes how the work could be 
mentally exhausting:

I’m sitting and staring out of the window in the diving bell. The dark 
grey colour of the sea changes to azure blue as we’re hoisted to the 
surface. Tiny bubbles of gas glitter like diamonds when occasional 
sunbeams penetrate through 50 metres of crystal-clear sea. I look 
across at my partner, Bjørn. His eyes are downcast and he looks wea-
ry and dejected. Twelve hours at a depth of 70 metres can finish off 
the strongest person. We’ve been down working on the Teesside pipe-
line, and yet another shift is over. It was pitch black when we started, 
now it’s daytime. The sunshine which penetrates down to us through 
the water is the only form of natural light we’ve seen for a month. The 
bell starts to jerk about. We’ve reached the moonpool and it’s dark 
outside for a brief minute. Then we emerge from the water and the 
light returns – but now in the form of floodlamps. More banging, the 
scraping of metal, we notice hectic activity outside the bell, and soon 
the loudspeaker crackles: “Open the equaliser in the bottom hatch”. 
The heavy hatch opens, and we feel the warm gas from chamber 2 
streaming towards us. I haven’t noticed that we’ve been sitting and 
shivering for the past four-five hours. The main thing now is to climb 
down the ladder, strip off the cold, wet suit, get into the hot shower 
and warm your body up again.38

After many long hours, work on the Teesside pipeline was completed on 
21 October 1975. That marked the official opening of the line and the 
receiving terminal. When the taps were turned on, the oil had taken 
four days to travel the 345 kilometres from the field.

Fire on Arctic Surveyor

The running-in period for Arctic Surveyor was not without its problems. 
This vessel was a prototype, and faults in the equipment had to be cor-

Pipelaying operations on Ekofisk.
Illustration: Barry Pearson
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rected. The dynamic positioning system failed a number of times, caus-
ing the divers to be towed behind the ship – on one occasion as far as 
1.5 kilometres. Another difficult area was the valves which controlled 
the gas supply to the divers. One diver was supplied in error with pure 
helium. Albert Johnsen, a diving superintendent at the time, reports 
that there were up to 12 cases of divers fainting under water when run-
ning-in Arctic Surveyor.39

A dramatic oxygen fire broke out on 30 March 1975, while the ship 
was involved with pipelaying operations on Ekofisk.40 Jørgensen, who 
was a qualified fire-fighter in addition to being a diver, did a heroic 
job together with colleague Eyolf Assersen. When the explosion and 
the consequent fire occurred, four divers were in decompression at two 
different depths. Two Britons were in the emergency chamber, with an 
American and a Norwegian in the habitat. Jørgensen relates:

Somebody had opened a valve at the bottom, I think, of the diving 
bell. When the oxygen burst out, some of the hoses snapped and fire 
broke out. An oxygen blaze occurred. The worst aspect was that the 
cables, hoses and communication equipment which caught fire were 
wound around the emergency chamber, which contained two men. 
A lot of smoke was generated by the flames, and getting at them with 
extinguishing gear was not easy. Arctic Surveyor had a box which 
supposedly contained smoke diving equipment and cylinders, but it 
held only one set. That was idiotic. So I [as a fire-fighter] broke out a 
conventional oxygen cylinder plus a steel tube and a hose to breath 
through for my use. Assersen used the smoke diving set.

Assersen recalls how he experienced the incident as the other “fire-fight-
er”.

All the hoses in there were alight. A jet of flame squirted right across 
the compartment. Some wallboards which were stood against the 
wall on the other side also caught fire. As they burnt, they exploded 
and jumped about and set everything that could burn alight. The fire 
got a hold in the insulation above the emergency chamber, creating 
an incredible amount of smoke. In the next chamber, the poor divers 
who were in saturation twisted desperately around without being 
able to affect their fate. We had 700 tonnes of fuel in the bottom of 
the ship – if that caught fire, it wasn’t only the fellows in saturation 
who were in trouble. Quick action was needed. The crew started the 
fire pumps, but the pressure was too low. Everyone had a hose, so 
that only a dribble came out of each. I leapt up to the deck and tied a 
knot in every hose except one. That meant we had at least one which 
worked.41
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Jørgensen crept into the smoke-filled compartment, dragging the one 
working hose. He poured on water and managed to extinguish the 
flames. He relates:

The divers in the chamber were pressurised to 30 metres. This was so 
close to surface pressure that they could have escaped the fire if they 
got the hatch open and entered the bell, which could then be low-
ered into the water. That’s probably what they’d thought ... When we 
succeeded in putting out the fire, I think the fellows in the chambers 
were happy. I banged on the portholes you could see in through, 
they saw my face and were undoubtedly relieved. They thought quite 
simply that we’d abandoned ship ... After I came out of the fire area 
and out on deck for some air, I saw that the others had swung out 
the lifeboats. I can’t forget that. An American was sitting the lifeboat 
with his lifejacket and everything, quite alone. When I went up to the 
skipper, I saw that ships were racing to help. The skipper had sent out 
a Mayday.42

The fire could easily have had fatal consequences for the divers in satu-
ration, and demonstrated how vulnerable they were inside a saturation 

«Arctic Surveyor» var det første norske dyk-
kerfartøyet. Det ble mye brukt til rørleggings-
operasjoner på Ekofisk. 
Foto: Michael Davis
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Assersen, som var den andre «brannmannen», forteller hvordan han
opplevde det:

Alt som var av slanger der inne, brant. Det sto en ildstråle rett over

rommet. Noen bygningsplater som sto inntil veggen på motsatt side, tok

også fyr. Etter hvert som de brant, eksploderte de og spratt rundt og satte

fyr på alt det som var å sette fyr på. Ilden tok tak i isolasjonen over

nødkammeret. Det ble en sinnssyk røyk. I kammeret ved siden av virret de

stakkars dykkerne som var i metning, desperat rundt uten å kunne påvirke

sin videre skjebne. Vi hadde 700 tonn drivstoff i bunnen av båten; tok den

fyr, var det ikke bare de i metning som hadde et problem. Nå gjaldt det å

handle raskt. Mannskapet om bord startet brannpumpene, men det var

ikke nok trykk. Alle hadde hver sin brannslange. Det betydde at det bare

kom en slurk ut av hver. Jeg sprang opp på dekk og knyttet knute på alle

slangene unntatt én. Så hadde vi i hvert fall en som virket.41

Jørgensen krøp inn i det røykfylte området og dro med seg den ene slang-
en som virket. Han pøste på med vann og fikk slokket brannen. Han for-
teller:
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Arctic Surveyor was the first Norwegian diving 
support vessel (DSV). It was used extensively 
for pipelaying operations on Ekofisk.
Photo: Michael Davis
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spread with no chance of evacuation. Thanks to the swift response by 
the two Norwegian divers, all went well in the end. Everyone was alive 
and well, and efforts were subsequently made to learn from what had 
gone wrong.43

Inspecting the Emden gas line and  
other pipelines

The gas line from Ekofisk to Emden was the other big pipeline which 
gave the divers a lot of work. It was intended to ensure stable supplies 
of natural gas from the NCS to households and industry in Europe. Two 
compressor platforms were installed along the 440-kilometre route to 
boost gas pressure on its journey. This 36-inch pipeline ranked as the 
longest welded steel structure in the world when it opened in Septem-
ber 1977.

Used for pipeline inspection, Seaway Falcon was staffed for div-
ing around the clock and had divers in saturation at all times. Bjarne 
Sandvik was one of the divers who followed the pipeline to Emden. He 
recalls being in saturation at a living depth of 65 metres. The divers 
swapped constantly between depths from 20 to 75 metres – a range of 
55 metres, which puts a big burden on the body. A limit of nine metres 
up and down was introduced in 1991, which represents a depth range 
of just 18 metres.44

The pipelines were regularly cleaned by pumping a “pig” through 
them. If anything unexpected was observed during a pigging opera-
tion, divers were always sent to make an external inspection.45 These 
were initially conducted in a fairly unconventional manner. A large 
drop weight hung on the outside of the bell to hold it at the required 
depth. The diver then sat on the weight, with a personnel basket low-
ered through the moonpool hanging a little behind him as a reference 
point. That allowed the diver to direct the movements of the support 
ship. During an inspection run, the pipeline was seen to be lying in one 
place with a free (unsupported) span of 60 metres. To avoid excessive 
stress which could cause the line to break, it had to be supported with 
sandbags. Sand was requisitioned in its own ship, and arrived a couple 
of days later. The divers were still in saturation, and the bags were low-
ered in nets down to the man on the seabed so that he could lift them 
into place beneath the pipeline. This was heavy physical work.46 The 
divers also had the job of covering the Emden pipeline with sand where 
it crossed Denmark’s continental shelf, as required by the Danish gov-
ernment.

The internal transport system connecting the four Ekofisk-area 
fields embraces 1 400 kilometres of seabed flowlines.47 Laying all these 
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pipes was a major job involving a number of diving contractors and 
many divers. Both Comex and Ocean Systems took part, but the bulk of 
the work in the 1970s was done by Brown & Root in cooperation with 
Taylor Diving.48 A lot of follow-up work was required after the flowlines 
had been installed. New environmental standards required them to be 
buried to avoid damage from or to fishing nets. Concrete caps were in-
stalled over gaskets to improve safety. Pressure and heat from the well-
stream caused pipes to expand. To prevent this becoming a problem, a 
bend was incorporated in the flowline close to platforms.49 Such opera-
tions called for a lot of diving work, with the divers assisted by remotely 
operated vehicles (ROVs).

Subsea inspection and maintenance on Ekofisk

The Phillips marine department was responsible for day-to-day under-
water inspection and maintenance on Ekofisk. From 1975, it had a staff 
of two at head office in Tananger outside Stavanger and roughly six 
people stationed offshore.50

During the early years, with continuous construction work, the 
divers were used for such jobs as making accurate topographical and 
geotechnical measurements or levelling out the seabed where an instal-
lation was to be placed. The North Sea has a level sandy bed, and the 
divers could wear seaboots with lead soles weighing one-two kilograms 
when doing such work. Flippers were not needed. Equipment also had 
to be installed, pipelines laid or connected up, and trenches measured. 
From time to time, the divers had to located and retrieve objects which 

Klargjøring av sandsekkene som ble lagt over
gassrørledningen fra Ekofisk til Emden.
Foto: Nasjonalbiblioteket i Rana
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loddet og hadde en personellkurv (basket) hengende litt lenger bak,
som kom ned fra moon poolen som et referansepunkt. Så dirigerte dyk-
keren båten og sa hvor den skulle gå. På en av inspeksjonsturene ble det
oppdaget et sted der rørledningen lå med et fritt spenn på 60 meter.
For at belastningen ikke skulle bli for stor og rørledningen brekke,
måtte den underbygges med sandsekker. Sand ble rekvirert med egen
båt og kom et par dager etterpå. Dykkerne var fortsatt i metning. Sek-
kene ble så firt ned til dykkerne i nett, og videre løftet dykkeren sand-
sekkene på plass og bygde støtter under rørledningen. Dette var tungt
fysisk arbeid.46 Dykkerne hadde også jobben med å dekke Emden-røret
med sand der det passerte den danske sokkelen. Det var et krav de dan-
ske myndighetene stilte.

Det interne rørsystemet mellom de fire feltene på Ekofisk-området
utgjør 1400 kilometer med rørledninger langs havbunnen.47 Leggingen
av alle disse rørledningene var en stor jobb som involverte flere dykker-
selskaper og mange dykkere. Både Comex og Ocean Systems var enga-
sjert, men brorparten av arbeidet gjennom 1970-årene ble utført av
entreprenørselskapet Brown & Root i samarbeid med Taylor Diving &
Salvage Company.48 Etter at rørledningene var kommet på plass, var det
mye etterarbeid. Nye miljøstandarder krevde nedgraving av rørledning-
er av hensyn til fisket. For å bedre sikkerheten ble det lagt betongdeks-
ler rundt pakninger. Trykk og varme fra brønnstrømmen førte til at rør
utvidet seg. For at det ikke skulle bli noe problem, ble det lagt en bøy på
rørene i nærheten av plattformene. 49 Det var mye dykkearbeid knyttet
til slike operasjoner, og dykkerne ble assistert av fjernstyrte undervanns-
farkoster, ROVer. 
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Readying sandbags to cover the gas pipeline 
from Ekofisk to Emden.
Photo: National Library of Norway, Rana
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Magnetisk partikkelinspeksjon.
Foto: Øistein Th. Berge Undervannsinspeksjon og vedlikehold 

på Ekofisk
Marineavdelingen i Phillips sto for daglig inspeksjon og vedlikehold
under vann på Ekofisk. Fra 1975 var den bemannet med to mann på hoved-
kontoret i Tananger, mens cirka seks mann var stasjonert offshore.50

I de første årene mens det var kontinuerlig anleggsvirksomhet, ble
dykkerne blant annet satt til å foreta nøyaktige topografiske og geotek-
niske målinger, eller de jevnet ut sjøbunnen der en installasjon skulle
plasseres. Nordsjøen har flat sandbunn, og dykkerne kunne gå i sjøstøv-
ler med 1–2 kilo tunge blysåler når de utførte slikt arbeid. Det var ikke
nødvendig med svømmeføtter. Dessuten skulle utstyr installeres, rør
skulle legges eller kobles, og grøfter skulle måles opp. Iblant måtte dyk-
kerne finne igjen og plukke opp gjenstander som hadde falt i vannet fra
plattformen. Dykkerne foretok også brenning og sveising under vann. 

Etter at produksjonen kom i gang, utførte dykkerne inspeksjoner og
reparasjoner når noe var galt. Phillips var først i verden med å drive
inspeksjonsdykking. Det meste av inspeksjons- og vedlikeholdsarbeidet
ble gjort i den lyse årstiden, fra april til oktober. Inspeksjon ble gjort i
samarbeid med Det norske Veritas, som alltid hadde en representant om
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Magnetic particle inspection.
Photo: Øistein Th Berge

had been dropped from the platforms. They also did flame-cutting and 
welding under water.

After the field came on stream, the divers carried out inspections 
and repaired faults. Phillips was the first operator in the world to con-
duct inspection diving. Most of the inspection and maintenance work 
was done from April to October, when the days were longest. Inspec-
tion was conducted in cooperation with Norwegian classification soci-
ety Det Norske Veritas (DNV), which always had a representative on 
the DSV and its own inspection divers. Phillips developed inspection 
procedures in cooperation with DNV.51

The inspectors looked for cracking and corrosion. The most exposed 
areas were from the splash zone and three-four metres further down. 
Damage, particularly to the steel bracings, quickly occurred when ves-
sels bumped against the platforms. Inspection work in this area was 
done by the divers with normal scuba gear. Their first job was to remove 
fouling (marine growth) using a brush or high-pressure water jetting. 
The risers were then checked using magnetic particle inspection (MPI). 
That was done at night. The area to be inspected was magnetised using 
a kind of magnetic ring before being sprayed with a fluorescing liquid 
which contained iron particles. These particles gathered in any cracks 
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which might exist. The latter could then be identified when the work-
ing light was switched off and the site illuminated with an ultraviolet 
beam. A report was written and a deadline set for repairing possible 
damage. Where the site was not too deep, a welding habitat was estab-
lished around it and the water pumped out so that a repair could be 
made. Pressure in the habitat matched the surrounding water. When 
the site lay deep, the diver descended in a bell to access the habitat. In-
spection jobs normally took no more than one to four hours, and were 
very different from work diving.52

Cracking in a riser could be extremely dangerous. Such damage six 
metres below the surface caused a fire on the Ekofisk 2/4 A platform 
on 1 November 1975. Divers had just finished an inspection and re-
turned to Seaway Falcon when the explosion happened, and a big blaze 
developed.53 The fire broke out because a section of the pipe’s concrete 
coating had fallen off in the splash zone. Seawater and internal heat 
had caused corrosion which ate through the metal wall, and the blaze 
began when a mixture of oil and gas under high pressure encountered 
the oxygen in the air. A blaze of this kind was one of the worst accidents 
which could happen offshore. In the wake of the fire, a big effort was 
launched to prevent a recurrence.

Together with the Norwegian Petroleum Directorate (NPD) and 
DNV, Phillips had to find a new solution for the risers. The result was 
that similar pipes on the various platforms were replaced with a safer 
and more robust solution. Both the inspections and the replacements 
created extensive work for the divers.54 That included heavy jobs such 
as replacing riser gaskets measuring up to 1.3 metres in diameter. This 
was done in 10 metres of water with scuba diving.55 Divers report that a 
number of them suffered from the bends when doing maintenance on 

bord i dykkerfartøyet og hadde egne inspeksjonsdykkere. Sammen med
Det norske Veritas utarbeidet Phillips inspeksjonsprosedyrer.51

Inspektørene så etter sprekker og rustangrep. Det mest utsatte områ-
det var skvalpesonene og tre til fire meter ned. Når fartøy dunket i platt-
formen, ble det fort skader – særlig i stålstag. For slike inspeksjoner var
dykkerne utrustet med vanlig dykkerutstyr. Det første som måtte gjøres,
var å fjerne begroing ved hjelp av enten børste eller høytrykksspyler. Sti-
gerørene ble deretter inspisert med Magnetic Particle Inspection
(MPI). Dette ble gjort når det var mørkt. Området som skulle kontrolle-
res, ble magnetisert av en slags magnetbøyle. Deretter ble det sprøytet
over en fluoriserende væske som inneholdt jernfilspon. Hvis det var en
sprekk, la jernsponet seg ned i sprekken. Når arbeidslyset ble slukket og
stedet belyst med ultrafiolett lys, kunne sprekker oppdages. Deretter ble
det skrevet rapport og satt en frist for utbedring av skaden. I de tilfellene
der skaden ikke lå så dypt, ble det laget et sveisehabitat rundt skaden, og
vannet ble pumpet ut slik at reparasjon kunne foretas. Trykket i habita-
tet var lik det omgivende trykket i sjøen. På større dyp gikk dykkeren ned
i klokke for å komme til sveisehabitatet. Inspeksjonsjobbene pleide van-
ligvis ikke å vare lenger enn en til fire timer. Det var stor forskjell på
inspeksjonsjobb og arbeidsjobb.52

Sprekker i stigerør kunne være ekstremt farlig. Den 1. november 1975
oppsto det brann på «Ekofisk 2/4 A» på grunn av en sprekk i et stigerør
ved seks meters dybde. Dykkere hadde akkurat vært på inspeksjon og var
kommet om bord i «Seaway Falcon» da det smalt, og en kraftig brann
utviklet seg.53 Årsaken til brannen var at en betongkappe utenpå røret i
skvalpesonen var falt av. Sjøvann og varmen innenfra hadde gjort at kor-
rosjonen spiste seg gjennom røret, og brannen startet da blandingen av
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ROV brukt ved inspeksjon på Ekofisk. 
Foto: ConocoPhillips
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An ROV used for inspection on Ekofisk.
Photo: ConocoPhillips
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the risers at that depth. Things were so bad that 13 divers got the bends 
on 15 dives. The eventual outcome was that the US Navy’s tables had 
to be modified, not least by enforcing longer stops in the water during 
decompression, and the number of cases of the bends declined.56

After the Ekofisk 2/4 A fire, a map of the jackets for all the platforms 
on the field was produced to guide the divers more accurately under 
water. People worked around the clock to prepare this system. All the 
nodes on a jacket were given names on a large drawing, and these desig-
nations were used by the diving supervisor when identifying points on 
the map and guiding the divers – the names were not inscribed on the 
actual underwater structure. The diving supervisor always knew what 
depth a diver was at, which was important for controlling the latter 
during decompression.57

All the platforms on Ekofisk were inspected under water annually or 
every other year with the aid of divers or ROVs, as were all the subsea 
installations. Risers/pipelines were inspected from the splash zone to 
500 metres from the platform, where they were buried in the sand.58

Diving to support Frigg pipelaying

Frigg was the other major discovery proven on the NCS at an early 
stage. Operated by Elf, it had a thin oil zone which could not be pro-
duced with the technology of the day. However, the gas reserves were 
huge and easy to recover. The field straddled the boundary between 
Norway and the UK, with 61 per cent of the reserves on the Norwegian 
side and 39 per cent in the British sector. Frigg was developed with five 
fixed steel or concrete installations, while satellite fields discovered lat-
er were brought on stream from subsea facilities.

Although Frigg was closer to Norway than the UK, the market for 
the gas was in Britain and all the gas produced on the UK side was 
sold to British Gas for political reasons. Norway offered no domestic 
market for natural gas and had no infrastructure for distributing this 
commodity to possible consumers. Nor was it technically possible to 
cross the 360-metre-deep Norwegian Trench with a gas pipeline. So 
Norway’s gas was also sold to British Gas. It was resolved at an early 
stage that twin pipelines would be laid to a receiving terminal at St Fer-
gus in Scotland, with French oil company Total as operator.

The decision to lay two pipelines 70 metres apart reflected the re-
ality that a single line would have insufficient capacity to transport all 
the gas. One line was British and the other Norwegian. They ran almost 
entirely on the UKCS. A compression platform was placed roughly mid-
way along the lines to maintain sufficient gas pressure. The water depth 
on Frigg was about 100 metres, and 80 per cent of the pipelines lay 
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Under vann er det mørkt og ikke lett å fotogra-
fere. Denne tegningen er laget av en ROV-pilot
og viser sveisehabitat som ble brukt ved
sammenkobling av en gassrørledning til stige-
røret på en av plattformene. I forgrunnen sees
en observasjonsROV. 
Ill: Barry Pearson 
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Selv om Frigg lå nærmere Norge enn Storbritannia, var det i Stor -
britannia markedet for gassen befant seg, og av politiske årsaker ble all
gassen som ble produsert på britisk side, solgt til British Gas i Storbritan-
nia. I Norge var det ikke noe lokalt marked for naturgass. Norge hadde
rikelig med vannkraft og ingen infrastruktur for å fordele gass til forbru-
kerne. Dessuten var det heller ikke teknisk mulig på dette tidspunktet å
krysse den 360 meter dype Norskerenna med et gassrør. Derfor ble det til
at også den norske gassen ble solgt til British Gas. Det ble tidlig bestemt at
det skulle bygges rørledning til et mottaksanlegg i St Fergus i Skottland.
Det franske oljeselskapet Total var operatør for rørledningene. 

Siden et enkelt rør ikke ville ha stor nok kapasitet til å kunne trans-
portere all gassen, ble det besluttet å legge to rør med 70 meters avstand
fra hverandre. Det ene var britisk og det andre norsk. Rørledningene lå
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in 100-150 metres. Depths were even greater in some places. This was 
the first time pipelines had been laid in such deep seas. Laying began 
in 1974. Lengths of line pipe were welded together on the deck of the 
laybarge and fed out from the stern over the stinger. The vessel moved 
forward as each section was welded on. It took three years to complete 
this operation, partly because of the length involved and partly as a 
result of much bad weather in the North Sea.

Automated CRC welding was tried out on Frigg, with machines 
used to weld the line pipe sections together. This work was done by two 
types of machine, one inside and the other outside the pipeline. Test in 
1976 showed that all the welds had been made satisfactorily. Pipelaying 
was largely confined to the summer season from April to October, but 
bad weather even then halted work for 50 per cent of the time. On 
such occasions, pipeline sections were laid on the seabed to be welded 

It is dark under water and difficult to take 
photographs. Produced by an ROV pilot, this 
drawing shows the welding habitat used to 
connect a gas pipeline to the riser on one of 
the platforms. An observation ROV can be 
seen in the foreground.
Illustration: Barry Pearson
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together later. That work marked the first use of hyperbaric (high-pres-
sure) welding in an underwater habitat.

Ahead of this advance, Taylor Diving and Comex had carried out 
a major test programme to optimise the welding process under high 
pressure. Trained welders with diving competence were given the job. 
A habitat – a kind of chamber with an open bottom, large enough to 
encompass the whole area around the pipeline sections as well as the 
welder and all his equipment – was installed over the welding site. The 
water was blown out, the habitat filled with a suitable heliox mixture, 
and the pressure raised more or less as in a diving bell. Everything 
had to be dry before the welding started. Pressure in the habitat cor-
responded to the ambient seabed level, in this case 15 bar. The weld-
ing diver wore light diving gear or could use surface-oriented breathing 
equipment instead of a helmet. After the welding had been completed, 
an X-ray was taken of the weld to make sure that it could cope with the 
pressure.59 A three-man team did the welding, living in saturation for 
21 days at a time.

When the weather was good, pipelaying continued around the clock. 
The record was 4.3 kilometres in 24 hours, which remained unbroken 
until Alwyn North was developed on the UKCS in the late 1980s. Both 
pipelines were trenched to a depth of one-three metres beneath the 
seabed. A trench was dug and the pipe laid in it, with the excavated 
material placed alongside. The currents ensured that the trench was 
eventually refilled. That provided extra protection against damage from 
trawling and reduced the risk that stretches of the pipeline would be 
unsupported on the seabed.60

Trial and error in the development phase

The very earliest years of developing and starting production on Ekofisk 
and Frigg in the 1970s was a time when many things in the Norwegian 
oil industry were being done for the first time. That applied to all parts 
of the business, and not least to underwater activities. The internation-
al diving contractors brought with them their equipment, their experi-
ence of how to do the work, the diving tables to be used and so forth. 
But a tough climate and deep water presented new challenges.

Starting test production from Gulftide was the pilot project. Satu-
ration diving as a technique was adopted for the first time on the NCS 
when this jack-up came to be installed. Bounce diving with a bell and 
surface-oriented diving were used in the subsequent work of installing 
Xmas trees on the production wells, underwater inspection of the pro-
duction platform and getting offshore loading to function. Work was 
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done at depths down to 70 metres, at the absolute limit of what could 
be accomplished efficiently with these methods.

The same challenges were repeated during the construction of the 
fixed installations on Ekofisk and Frigg. Since so much was happening 
at once, diving operations became a bottleneck. That can also be said 
about laying the oil and gas pipelines from Ekofisk and Frigg to Tees-
side, Emden and St Fergus. These operations were conducted over such 
long periods that bounce diving – which provides a very limited period 
of work in the water – became a source of delay. Pipelaying was well 
suited to the newly developed saturation diving method. The divers 
were then pressurised to a specific working depth over a three-week 
period, and could spend many hours in the water on each dive because 
their suits were heated by hot water. That significantly improved diver 
efficiency. Saturation diving contributed, in other words, to eliminating 
the technological bottleneck represented by bounce diving. At the same 
time, it increased the burden on the diver. He was at work for three 
weeks or more at time, without the opportunity to take a break unless 
a crisis occurred.

Diving work was seldom routine. Tales are told of many dangerous 
conditions faced as a result of equipment failures or because excessive 
risks were taken. Time was often short. The divers were called in when 
something went wrong, and spent longer in the water and in saturation 
than is now considered acceptable. Their stories demonstrate just how 
weak regulation was for training, working hours, working depths, and 
so forth in this first phase of development and production on the NCS.
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Chapter 3

How special were  
the North Sea 
divers?

There was surely something special about the North Sea divers? How 
else can one explain why anyone should choose the extreme conditions 
which prevailed under water in the pioneering days of Norway’s oil 
industry as their workplace? It was not unemployment and privation 
which drove youths and young men to become divers in Norway at the 
end of the 1960s. Divers not only chose their career freely, but many of 
them also battled hard to join this profession. To determine whether 
a specific diving culture existed, we must first establish who actually 
became divers. The next question is how far conditions in their chosen 
work helped to encourage specific ways of relating to diving colleagues 
and the world at large which differentiated divers from other workers. 
Although our main focus in this book is on the Norwegian North Sea 
divers, we cannot ignore the fact that most of the diving was carried 
out for a long time by Americans and Britons. The Norwegian divers 
joined work organisations where strong norms about what was right 
and wrong might appear to exist already. Americans dominated the 
first diving teams on Ocean Traveler and Ocean Viking. Their equipment 
and expertise impressed the small Norwegian diving community in the 
1960s. This was nevertheless an industry in a pioneering phase. That 
characterised the technology, the companies the divers worked for and 
the divers themselves.

Torger Berge with a six-pack and ice lolly in 
New Orleans on the way home from diving on 
Huakabil Dolphin in the Gulf of Mexico during 
1982.
Photo: Torger Berge
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Americans and Britons

When oil company activities were confined to less than 50 metres in the 
calm waters of the Gulf of Mexico, little had distinguished offshore div-
ing from the traditional construction activity pursued with helmet and 
hose off quays. Moreover, scuba gear had been adopted with increasing 
frequency during the 1950s. Diving work was usually done by small 
companies, often with divers who owned their own equipment. A diver 
could retain their own tender (assistant). Many had a background in 
the US Navy, which used tough physical and mental selection processes 
and recruited nationwide. For natural reasons, people connected with 
the coastal areas of Alabama, Mississippi, Louisiana and Texas were 
nevertheless well represented among offshore divers. Even experienced 
naval divers often had to start out as tenders before they got work on 
the oil fields. The tender system also gave some people a chance to start 
offshore diving without naval service.

However, the technical innovations and company type which came 
to characterise diving on the NCS were first developed during oil drill-
ing off California. Diving with a bell, deck decompression chamber 
(DDC) and various kinds of gas mixture required both extensive in-
vestment and far more complex organisation of the work. In the early 
1960s, California-based Ocean Systems also sought to introduce these 
new modes of working to the Gulf of Mexico. The History of Oilfield 
Diving by Christopher Swann describes how this created tensions in the 
diving community. Many of the Californian divers who accompanied 
Ocean Systems reacted badly to the humid swamps along the Mississip-
pi delta and went home. But it was not long before a number of compa-
nies emerged which were conversant with the new technology and had 
roots along the US Gulf coast. Despite the fairly substantial cultural 
differences between California and the Deep South, a common deno-
minator was that both had communities closely affiliated with the US 
Navy and its associated research institutes around the USA. That also 
meant that a substantial number of the American divers who ended up 
in the North Sea had seen active service during the Vietnam War.1

The most important reason why the British had taken over as the 
largest group of divers in the North Sea by the start of the 1970s was 
undoubtedly the high wages paid to US divers. Swann reports that Brit-
ish divers earned only half the amount paid to their American counter-
parts.2 Employing Britons also offered other benefits for the oil com-
panies and the largest diving contractors. As in the USA, the UK had a 
professional army where diver training was a key element. Both the lists 
of employees submitted by the diving companies to the Norwegian au-
thorities and oral accounts by pioneer divers confirm that the majority 
of the British divers had served in the Royal Navy. Helmet diving was 

offshoredykkingen fra tradisjonell anleggsdykking med hjelm og slange
ved kaianlegg. Utover i 1950-årene ble det dessuten stadig oftere benyt-
tet froskemannsutstyr. Dykkeoppdragene ble gjerne utført av små firma-
er, ofte med dykkere som eide sitt eget utstyr. En dykker kunne holde seg
med en egen tender (hjelper). Mange av dykkerne hadde bakgrunn fra
US Navy. Marinen benyttet seg av harde fysiske og psykiske utvelgelses-
mekanismer og rekrutterte fra hele landet. Av naturlige årsaker var de
som i utgangspunktet hadde en tilknytning til kystområdene i Alabama,
Mississippi, Louisiana og Texas, likevel representert blant offshoredyk-
kerne. Selv erfarne marinedykkere måtte ofte starte som tendere før de
slapp til ved oljefeltene. Ordningen med tendere var dessuten en åpning
for enkelte til å begynne med dykking på oljefeltene uten å gå veien om
Marinen. 

De tekniske innovasjonene og den selskapstypen som skulle prege
dykkingen på norsk sokkel, ble imidlertid først utviklet i tilknytning til
oljeboringen utenfor California. Dykking med dykkerklokke, dykker-
kammer og ulike typer blandingsgass krevde både omfattende investe-
ringer og en langt mer kompleks arbeidsorganisasjon. Tidlig i 1960-
årene forsøkte det California-baserte Ocean Systems å introdusere de
nye arbeidsformene også i Mexicogolfen. Christopher Swann skriver i
sin The History of Oilfield Diving om hvordan dette skapte spenninger i
dykkermiljøet. Mange av California-dykkerne som Ocean Systems tok
med seg, trivdes dårlig i de fuktige sumpområdene ved Mississippi-del-
taet og dro hjem. Det tok imidlertid ikke lang tid før det vokste frem en
rekke firmaer med røtter i kystområdene ved Mexicogolfen som beher-
sket den nye teknologien. Selv om det var til dels betydelige kulturelle
forskjeller mellom California og «Deep South», hadde begge miljøer det
til felles at de var tett knyttet til Marinen og tilhørende forskningsinsti-
tusjoner, som lå spredt rundt i USA. Det innebar samtidig at et betyde-
lig antall av de amerikanske dykkerne som havnet i Nordsjøen, hadde
deltatt aktivt i krigshandlinger i Vietnam.1

Den viktigste grunnen til at britene allerede i begynnelsen av 1970-
årene hadde overtatt som den største dykkergruppen i Nordsjøen, var
nok de amerikanske dykkernes høye lønninger. Ifølge Swann var lønns-
nivået til britiske dykkere bare halvparten så høyt som det til amerikan-
ske dykkere.2 For oljeselskapene og de største dykkerselskapene var det
også andre fordeler ved å benytte britiske dykkere. Britene hadde på
samme måte som amerikanerne en profesjonell hær, hvor utdanning av
dykkere var en sentral oppgave. Både oversikter over ansatte sendt fra
dykkerselskaper til norske myndigheter og muntlige beretninger fra pio-
nerdykkere bekrefter at et flertall av de britiske dykkerne hadde vært
innom Royal Navy. I de store britiske havnene var dykking med hjelm og
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New Orleans – mest kjent for jazz og sitt uteliv.
Sammen med Morgan City, en annen by i 
Mississippi-deltaet, ble byen sentrum for en ny
offshorerettet dykkerindustri. 
Foto: Torger Berge 
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New Orleans – best known for jazz and its 
entertainment industry – became the centre 
of a new offshore-oriented diving industry 
together with Morgan City, also in the Missis-
sippi delta.
Photo: Torger Berge
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also an important profession with a long history in British ports. With 
the same type of education and a shared language, the British divers 
fitted quickly into the work organisation and culture in the US compa-
nies. Since the Britons lived closer to the workplaces out in the North 
Sea, they were more accessible than their US counterparts, who were 
not particularly keen to sit in Aberdeen or other British ports waiting 
for good weather.

At the same time, diver Jim Limbrick demonstrates in North Sea Di-
vers. A Requiem how the social background of British offshore divers 
varied. They included everyone from seafarers, miners and construc-
tion workers to university undergraduates.3 Limbrick also makes it 
clear that the high rates of pay were one reason why many divers opted 
to work in the North Sea. But he identifies other motives which were 
equally important for many people when they initially chose to become 
divers, and then later ended up offshore. One was a fascination with 
diving itself. Another was the sense of adventure and enthusiasm of 
being involved in a pioneering time – the feeling of taking part in some-
thing new:

Not exactly on a par with astronauts walking on the moon, ... but 
nevertheless, when major goals are achieved, it often seems just as 
fantastic, considering that the underwater world is still almost as 
totally alien to man as it was a million years ago ...4

A special love of water?

Nor were Norwegians originally driven to start diving by the prospect 
of a well-paid offshore job. After all, the small group of divers in Nor-
way who secured North Sea work as early as the late 1960s could not 
know how important the oil industry was to become for their country 
when they began to dive. A number of Norwegians who started diving 
offshore in the 1970s and 1980s have subsequently reported that a great 
fascination with the underwater world was the key attraction which 
eventually brought them into the business. Most were recreational di-
vers before they decided to go professional. Virtually all of them can 
relate fantastic diving experiences: “I felt I was merging with the ele-
ments”, “I was captivated the first time I tried on a diving mask” and 
“I saw Jacques Cousteau’s fantastic underwater pictures, and had to try 
this for myself”.

These and many similar descriptions from Norwegian divers could 
undoubtedly be used to support a thesis that they had a special love of 
water.5 The reality of North Sea diving – with the cold water quite liter-
ally penetrating the body and transforming the air breathed into a toxic 
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gas absorbed by the tissues – could provide similar and far stronger sup-
port for a conclusion on which serious scientists fairly generally agree: 
no particular indications suggest that the human species, in its relative-
ly brief history, has developed any special genetic properties suited for 
remaining in and under water. But humans can learn to swim – and to 
dive. The motive has been what usually drives a person: the struggle for 
a livelihood. When divers so often emphasise an urge to explore, a sense 
of curiosity and aesthetic experiences under water, this can be related 
to other basic human characteristics.

Like other Norwegian oil workers, North Sea divers were recruit-
ed from a wide geographic area. But substantial differences also ex-
isted. Norwegians who got jobs on the first drilling rigs had much in 
common with the workforce on typical construction sites in the 1960s, 
with an over-representation of people who lived in traditional farming 
communities and small industrial towns in the Jæren region south of  
Stavanger.6 During the hectic exploration and development phase in 
the early 1970s, many offshore personnel came from the crisis-hit ship-
building industry. Although initially former seafarers, they were in-
creasingly industrial workers from engineering works.

Diver recruitment has followed a more stable pattern. Divers have 
been recruited throughout from those parts of Norway where interest 
in diving has been greatest – in other words, along the coast from Finn-
mark in the far north to Østfold south-east of Oslo.7 The only inland 
town where a certain number of North Sea divers can be found is typi-
cally enough Gjøvik, which stands on the country’s largest lake, Mjøsa, 
and has its own active diving club. Bergen, Haugesund and Stavanger 
with surrounding areas along the south-west coast have the biggest con-
centration of divers. Compared with every other category of Norwegian 
offshore work, a remarkably high proportion of the North Sea divers 
grew up along the outer Oslo Fjord, particularly the stretch from Vest-
fold to Grenland – a region with an active recreational diving commu-
nity.

Diving in the Norwegian navy

Apart from a burning interest in diving as such, a background as a na-
val diver again provided an important shared source of experience for 
Norwegian offshore divers. Diver training in the navy was not the only 
route into the North Sea, particularly in periods when labour shortages 
were most acute. Some got in with a simple frogman course and recre-
ational diving as their only experience.8 Divers tell tales about people 
who bluffed about a diving past and went into the water in the North 
Sea when they had scarcely worn a diving mask before.9 People with 
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helmet diving certificates and long experience as harbour and con-
struction divers were significantly better placed. But a majority of the 
North Sea divers had attended the naval diving courses at the Haakons-
vern base in Bergen.

The training of Norwegian naval divers had much in common with 
similar programmes in the UK and the USA. Trainees used much the 
same equipment, diving tables and so forth. But the training bore little 
relation to the challenges faced by North Sea divers in terms of depths, 
diving methods or equipment used – not to mention the complex jobs 
offshore personnel were required to carry out. Haakonsvern had two 
types of trainees.10 Marinejeger were commandos, corresponding to the 

Jacques Cousteaus’ TV-bilder inspirerte mange
til å starte med dykking. Virkeligheten som
møtte nordsjødykkerne, var en annen enn den
fargesprakende undervannsverdenen en kunne
finne i den norske tareskogen, eller ved korall-
rev på grunt vann i varme farvann.
Foto: NOM
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ke på forhånd.9 Dykkere med hjelmdykkersertifikat og lang erfaring som
kai- og anleggsdykker lå betydelig bedre an. Men et flertall av nordsjø-
dykkerne hadde vært innom Marinens opplæring av dykkere på Haa-
konsvern.

Opplæringen av norske marinedykkere hadde mye til felles med til-
svarende utdannelse i Storbritannia og USA. Man brukte mye av det
samme utstyret, de samme dykketabellene og så videre. Nå svarte utdan-
nelsen ikke på langt nær til de utfordringene man fikk som nordsjødyk-
ker, verken når det gjaldt dybder, dykkemetoder eller bruk av utstyr – for
ikke å snakke om de kompliserte arbeidsoppgavene nordsjødykkerne
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Jacques Cousteau’s TV images inspired many 
people to take up diving. The reality which 
confronted the North Sea divers was different 
from the colourful underwater world found 
in Norway’s kelp forests or on shallow coral 
reefs in warm climes.
Photo: Norwegian Petroleum Museum
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UK’s Special Boat Service or the USA’s Seals. Diving to them was pri-
marily a transport method. The standard depth during operations was 
seven metres. Mine clearers might descend rather deeper, but never be-
low 50 metres. Only some of them received a limited training in the use 
of gas mixtures in naval operations.

As long as no other systematic diver training was offered in Nor-
way, the naval course was the best available. “After being in the navy, 
we could work under water without thinking about the fact that we 
were diving.”11 Companies which recruited divers for the North Sea also 
knew that divers trained by the navy had been through a number of 
tough physical and mental trials as part of a rigorous screening process. 
Candidates needed to be in very good physical shape to be considered 
at all. Second, they were put through challenging physical and men-
tal tests. Only a small proportion of those who applied were accepted. 
Fewer than 10 out of a batch of 25-40 might cross this hurdle. In other 
words, people who become naval divers were strongly motivated.

Dykker- og froskemannsskolen i 1966. Den 
første norske nordsjødykkeren, Johannes
Straumøy, befinner seg bak til høyre. Av de 
opprinnelig 36 som begynte, var det fem som
fullførte.
Foto: Johannes Emil Straumøy

Kapittel 376

skulle bli satt til å utføre. Opplæringen ved Haakonsvern var delt i to.10

Marinejegere var kommandosoldater. For dem var selve dykkingen først
og fremst en transportmetode. Standarddybden under operasjoner var
syv meter. Mineryddere kunne gå noe dypere, men aldri under 50 meter.
Bare noen få fikk en viss opplæring i bruk av blandingsgass i tjenesten. 

Så lenge man ikke hadde noen annen systematisk dykkerutdanning i
Norge, var opplæringen i Marinen det beste man hadde. «Etter å ha vært
i Marinen kunne vi jobbe under vann, uten å tenke på at vi dykket.»11 Sel-
skapene som rekrutterte dykkere til Nordsjøen, visste dessuten at dyk-
kerne som hadde fått opplæring i Marinen, hadde vært gjennom flere
harde fysiske og psykiske tester. Det dreide seg om en reell utsilingsme-
kanisme. For det første måtte man være i grunnleggende god fysisk form
for i det hele tatt å slippe inn. Dernest måtte man gjennom harde fysis-
ke og psykiske prøver. Bare en liten andel av dem som forsøkte seg, ble
godkjent som marinedykkere. Av et kull på mellom 25 og 40 kunne det
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The Norwegian navy’s diver and frogman class 
of 1966. Johannes Straumøy, the first Norwe-
gian North Sea diver, is on the right in the back 
row. Of the 36 who started the course, only 
five graduated.
Photo: Johannes Emil Straumøy
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For some, mastering the physical tests at the naval diving school 
was in itself a motivation to become a diver. Unlike the USA and the 
UK, Norway’s naval diver training formed part of a general duty to per-
form military service. Serving as a naval commando (marinejeger) was 
regarded as one of the toughest jobs in the defence forces – perhaps the 
toughest. Many say that they wanted to prove to themselves that they 
could get onto and through the course. Such a background undoubtedly 
influenced the self-image of many Norwegian North Sea divers. Leif 
Tore Skjerven describes the naval divers as follows:

In addition to acquiring the constitution of an ox and overcoming 
cunning mental challenges, we received a solid education in diving 
medicine and theory. We could race a tractor until it ran out of petrol, 
beat up any military policeman, and knew everything about diving. 
We acquired a solid ego, and knew we were hard – compared not just 
with most others, but with everyone.12

Like Limbrick and many others, Skjerven nevertheless emphasises 
that the challenges faced in the North Sea were another matter entire-
ly. Norwegians with a naval background had the advantage that their 
training was to a great extent the same as that of many American and 
British divers – who had also been in the navy, of course. They needed 
to be familiar with the basic international terminology of diving. Nev-
ertheless, Norwegian divers had to start literally at the very bottom of 
the hierarchy already established in the diving companies operating on 
the NCS, where the British and American divers and diving supervi-
sors had acquired leading positions. But that did little to undermine 
the self-image which many of the Norwegian divers brought with them 
to the North Sea. Perhaps the opposite was true. The special selection 
mechanism many of them had been through may have meant they bit 
the bullet even more strongly in order to show that they were equal to 
the challenge.

Diver training in the Norwegian navy lasted only 18 months. That 
was significantly shorter than the period of service for British and US 
naval divers, who signed up for a four-year stretch.13 To be sure, a num-
ber of the Norwegian naval divers were expected to enlist after com-
pleting their national service. But that was in principle voluntary. New-
ly recruited Norwegian offshore divers did not have to be diving long 
in the North Sea before they had experienced significantly more drama 
than they ever saw in the navy. Nevertheless, their naval service provid-
ed Norwegian divers with an important frame of reference. They had 
developed a common language there, forged close friendships, and got 
to know each other. That proved crucial for many of them when seeking 
work. Naval divers were well regarded anyway, of course. But if a diver 
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from a specific class once got inside, others from the same group soon 
followed. Since divers often moved from job to job, contacts were also 
important for getting in where the best conditions prevailed.

Naval divers had been through a regime which involved a lot of 
unquestioning military discipline, but there were aspects of the navy 
which many had no desire to see in the North Sea. Officers who had a 
reputation for pushing others around got no help:

He’d been an officer at Haakonsvern. Everyone agreed that he was a 
bastard. After a couple of years, he also tried working in the North 
Sea, where he continued pushing people around. I told him bluntly 
that stars and chevrons didn’t count for anything out here. Others 
clearly shared the same view. I don’t quite know what happened, but 
he was said to have been beaten up during a spell ashore. He never 
came out again.14

Marinebasen ved Haakonsvern kurset også
sivilister. Flere av dykkerne på kurset i 1972
havnet i Nordsjøen. 
Foto: Lars Bjarne Hakestad

Kapittel 378

dre å kjenne. For mange skulle det bli helt avgjørende i situasjoner hvor
de søkte jobb. En ting var at marinedykkere i utgangspunktet var vel
ansett. Men det var også slik at dersom en dykker fra et bestemt kull
slapp innenfor, varte det ikke lenge før også andre fra samme kull slapp
til. Siden dykkere ofte gikk fra jobb til jobb, var det dessuten viktig med
kontakter for å slippe til der forholdene var best.

Marinedykkere hadde vært gjennom et regime med mye militær
kadaverdisiplin, men det var sider ved Marinen mange ikke ønsket ute i
Nordsjøen. Offiserer som var kjent for å herse med andre, fikk ingen
hjelp til å etablere seg. 

Han var offiser på Haakonsvern. Alle var enige om at han var en drittsekk.

Etter et par år prøvde også han seg ute i Nordsjøen. Der fortsatte han å

herse med folk. Jeg sa klart fra at her ute var det ikke stjerner og vinkler

som telte. Andre var tydelig av samme oppfatning. Jeg vet ikke helt hva

som skjedde. Men under et opphold på land skal han ha blitt banket opp.

Han kom aldri ut igjen.14
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The Norwegian naval base at Haakonsvern 
outside Bergen also trained civilian divers. 
A number of the graduates from the class of 
1972 ended up in the North Sea.
Photo: Lars Bjarne Hakestad
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Pride and pioneers

The aspect which helped more than any other to shape the identity of 
the North Sea divers was the work they did. The pioneer divers found 
themselves right in the front line of the great technological experiment 
which developing the NCS actually represented. They felt involved in 
something big and important, and constantly helping to break new 
ground. This was a feeling the divers shared with many other groups 
of offshore workers. While personnel on Ekofisk, Frigg and Statfjord 
moved from a turbulent development and running-in phase to a more 
stable production stage, however, the divers were constantly drawn 
towards new challenges. That was to some extent inherent in the na-
ture of the technology. Where the challenges had been overcome, it 
was easier to replace human labour with robust, automated technical 
solutions. Operating at the limits of the possible was more dependent 
on specific adaptations, improvisation and ad hoc solutions – in other 
words, jobs which were performed most efficiently with human hands. 
The divers were accordingly required to carry out increasingly complex 
assignments in ever deeper water, until the depth no longer acceptable 
for people was reached.

Even though everyone who worked in one way or another with the 
early diving operations on the NCS shares a pride in having been in-
volved in moving boundaries, however, the Norwegian divers found 
themselves in positions which pulled them in different directions. A 
number moved fairly early on into senior posts in the diving companies, 
not only as diving superintendents but also in key management posts on 
land. Some divers climbed the full career ladder, from the naval diving 
course and a job as a “rank and file” offshore diver to senior posts in 
oil companies such as Statoil and Norsk Hydro. Others exploited their 
experience to build up their own Norwegian diving companies in fierce 
competition with their foreign counterparts. A few secured jobs related 
to the research work conducted at the Norwegian Underwater Institute 
(NUI). And diving was a brief experience for many, before they moved 
on to completely different work.

The great majority remained ordinary working divers. But this 
group also breaks down into a number of sub-categories. The one which 
has left the largest number of traces in the form of written documents 
comprised those divers who worked for Norwegian companies. Their 
working conditions were relatively regulated. They were permanently 
employed. At least as many worked for diving contractors registered 
outside Norway, with considerably worse terms of employment. A third 
sub-category worked either for small companies or for no company at 
all. They were hired on short-term contracts when required.
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That the divers ended up choosing differing career paths was no 
different from what happens in any industry. The mechanisms which 
came into play were probably the same as those found elsewhere in so-
ciety. It appears that those who had a theoretical education of one kind 
or another often ended up in management jobs. That was naturally a 
question of ability, interests and drive. But it is also clear that the first-
comers had advantages over later arrivals, a phenomenon which seems 
to characterise many new, strongly expanding industries. A “pioneer 
factor” of that kind was evident in the Norwegian oil industry among 
certain civil servants, the original drill floor personnel on Ocean Viking 
and Ocean Traveler and the initial employees in Statoil. The first Norwe-
gians to get a foot in the door remained overrepresented in senior jobs 
for many years.

The firstcomers

“Pioneer diver” is a term which has been applied to all those who 
worked under water from the late 1960s until well into the 1980s, when 

Ikke noe annet sted i verden har det blitt dyk-
ket under tilsvarende utfordrende værforhold
som på norsk sokkel i Nordsjøen. Bølgene gikk
ofte høyt, også i sommermånedene. 
Foto: NOM

Kapittel 380

Når dykkerne endte med å velge ulike karriereveier, var det ikke
annerledes enn hva man opplever i en hvilken som helst annen næring.
Mekanismene som gjorde seg gjeldende, var trolig de samme som ellers
i samfunnet. Det ser ut til at de som hadde en eller annen form for teo-
retisk utdannelse, oftere endte opp i administrative stillinger. Det hand-
let selvfølgelig om evner, interesser og pågangsmot. Men det er samtidig
klart at de som var først ute, hadde fordeler fremfor dem som kom etter,
et fenomen som ser ut til å kjennetegne mange nye, sterkt ekspande-
rende næringer. I norsk oljevirksomhet gjorde en slik «pionerfaktor»
seg gjeldende blant både enkelte embetsmenn, de første boredekksar-
beiderne på «Ocean Viking» og «Ocean Traveler» og de første ansatte i
Statoil. De første nordmennene som slapp til, forble overrepresentert i
ledende stillinger i mange år.

De første
«Pionerdykker» er en betegnelse som er blitt brukt om hele den grup-
pen som utførte arbeidet fra slutten av 1960-årene frem til dykkingen
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The Norwegian sector of the North Sea pre-
sented the world’s toughest diving conditions. 
High waves were frequently encountered both 
summer and winter.
Photo: Norwegian Petroleum Museum
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diving became more regulated.15 No general agreement exists among 
the divers themselves over whether the years from the first exploration 
well in 1966 to the intensified drilling activity immediately after the 
Ekofisk discovery constitute a special period. The number of Norwe-
gian divers was so small at the time that we can follow their careers on 
an individual basis.

Idar Johnsen, who was the first Norwegian diver alongside Odd 
Gåskjenn to get a job in the North Sea, came from Odda and had gone 
to sea at the age of 15 before learning to dive in the navy. Gåskjenn 
came from Tvedestrand, while Skjerven, the third Norwegian to join 
Ocean Systems, hailed from Vestfold. Johannes Straumøy, the first Nor-
wegian diver in Comex, was from Herdla near Askøy outside Bergen 
and trained in the navy. After joining Comex, he was sent to Marseilles 
for a two-week course in deep diving.

Many chance events determined who ended up where in the little 
community of Norwegian North Sea divers. Straumøy, who was present 
at the Ekofisk discovery in 1969, left Ocean Viking even before this find 
had been made public. During the following years, he worked as a diver 
in Singapore before moving into a different field. Johnsen had been in-
volved in the discussions on establishing 3X, but instead accepted an 
offer to work as a diver for a British company.16 He stayed there for three 
years before deciding to quit, having already experienced many of the 
toughest sides of the diving profession. With a family waiting at home, 
he could no longer live with extremely long periods of work and what he 
regarded as unacceptable diving standards. He had suffered the bends 
several times. He got a job instead as a roughneck (drill floor worker) on 
one of the rigs where he had served as a diver, and rose rapidly through 
the ranks. In the late 1980s, Johnsen became head of Statoil’s drilling 
department and led one of the company’s international operations dur-
ing the 1990s.

Gåskjenn, Gunnar Møllegaard and Skjerven, who created 3X as 
Norway’s first diving company as early as 1968, went straight into the 
role usually called entrepreneurship by economic historians. Working 
on their own account meant they were freer than if they had climbed 
the career ladder in a foreign company. One of their motives was clearly 
financial. The Norwegian divers had found that, as apprentices, they 
earned a fraction of the money made by the Americans. British divers 
were also better paid initially than the Norwegians. By submitting a 
bill for work done, they escaped a pay system where social differentials 
between the various groups of divers played a role. That gave them an 
opportunity to earn more. But a condition of making anything at all 
was that the company got enough work. The trio hoped that forming 
the first Norwegian company would give them an edge. Everything 

Leif-Tore Skjerven og Gunnar Møllegård, to av 
pionerene i 3X.  
Foto: Leif-Tore Skjerven
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kom inn i mer regulerte former godt ut i 1980-årene.15 Blant dykkerne
selv er det like fullt allmenn enighet om at årene fra den første letebo-
ringen i 1966 frem til den intensiverte borevirksomheten rett etter Eko-
fisk-funnet var en særegen periode. I denne perioden var antallet norske
dykkere så lite at vi kan følge karrierene deres én etter én.

Idar Johnsen, som sammen med Odd Gåskjenn var den første norske
dykkeren som fikk seg jobb i Nordsjøen, kom fra Odda og hadde reist til
sjøs allerede som 15-åring, før han lærte seg å dykke i Marinen. Gåskjenn
var fra Tvedestrand, Leif-Tore Skjerven, den tredje norske dykkeren i
Ocean Systems, kom fra Vestfold. Johannes Straumøy, den første norske
dykkeren i Comex, var fra Herdla ved Askøy utenfor Bergen og var
utdannet i Marinen. Etter at han ble ansatt i Comex, fikk han et to ukers
kurs i Marseilles for å lære seg dypdykking. 

Det var mange tilfeldigheter som avgjorde hvem som havnet hvor i
det lille miljøet av norske nordsjødykkere. Johannes Straumøy, som var
med da Ekofisk-funnet ble gjort i 1969, sluttet på «Ocean Viking» alle -
rede før funnet ble offentlig kjent. De følgende årene arbeidet han med
dykking i Singapore, før han gikk over til annen virksomhet. Idar John-
sen hadde vært med i diskusjonene om å danne 3X, men slo i stedet til
på et tilbud om å arbeide som dykker i et britisk selskap.16 Der ble han i
tre år før han bestemte seg for å slutte. Johnsen hadde allerede erfart
mange av de tøffeste sidene av dykkeryrket. Med familie som ventet
hjemme, orket han ikke lenger å leve med ekstremt lange arbeidsperio-
der, og det han opplevde som uforsvarlig dykking. Johnsen hadde hatt
dykkersyke eller bends flere ganger. Han fikk seg i stedet jobb som bore-
dekksarbeider på en av riggene han hadde besøkt som dykker. Der steg
han raskt i gradene. I slutten av 1980-årene var han blitt leder i Statoils
boreavdeling. I 1990-årene var han leder for en av Statoils internasjona-
le operasjoner.

Gåskjenn, Møllegård og Skjerven, som allerede i september 1968 dan-
net det første norske dykkerselskapet, 3X, gikk rett inn i rollen som det
man i økonomisk historie gjerne kaller entreprenører eller gründere. På
egen hånd sto de tre friere enn hva de hadde gjort hvis de skulle ha gått
gradene i de utenlandske selskapene. Et av motivene var åpenbart peng-
er. De norske dykkerne hadde erfart at de som læregutter tjente bare en
brøkdel av det de amerikanske tjente. Også de britiske dykkerne fikk i
starten bedre betalt enn nordmennene. Ved å sende regning for utført
oppdrag slapp en å forholde seg til et lønnssystem der sosiale forskjeller
mellom ulike dykkergrupper spilte en rolle. Dermed var det mulighet
for å ta ut mer. Men en forutsetning for å ta ut noe som helst var at sel-
skapet fikk tilstrekkelig med oppdrag. Håpet var at det å etablere seg som
det første norske selskapet ville gi en fordel. Alt var i bunn og grunn
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Leif-Tore Skjerven and Gunnar Møllegaard 
were two of the pioneers in 3X.
Photo: Leif-Tore Skjerven
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ultimately depended on whether diving operations on the NCS would 
really take off. Nobody knew that with any certainty in 1968.

As it turned out, 3X won revenue-generating jobs soon after its cre-
ation. But these involved a simple type of diving compared with what 
was going on in the North Sea. The knowledge base of the little Nor-
wegian company was small compared with Ocean Systems and Comex. 
After all, the Norwegian divers had hardly completed their first deep 
dives before starting up on their own account. The method adopted by 
the 3X founders to reduce the lead enjoyed by the foreign companies 
was the one which has almost always been used to disseminate technol-
ogy. They identified the companies they thought had made the greatest 
progress, and sought to imitate them as best as they could. The story 
of how Skjerven and Gåskjenn “accidentally” came across the Comex 
diving bell and deck decompression chamber (DDC) on the quayside in 
Stavanger, whereupon Skjerven measured and Gåskjenn made notes, 
has found its place in Norway’s industrial history.17

Well-executed lunacy

Although 3X never succeeded in becoming a genuine competitor to the 
most advanced foreign diving contractors, it was the Norwegian pio-
neer among the companies. Many of the divers who later played a key 
role in the development of Norwegian diving – whether as leading un-
ion officials, supervisors, company executives or diving managers in the 
oil companies – started precisely there. Albert Johnsen, who became a 
diving superintendent in Mobil and Statoil, Arne Jentoft, later a key of-
ficial in the Norwegian Oil and Petrochemical Workers Union (Nopef), 
Rolf Guttorm Engebretsen of the North Sea Divers Alliance (NSDA) 
and Einar Wold Svendsen, who went to Statoil and the Norwegian Oil 
Industry Association (OFS), are just a few of the many divers with a 
background in 3X who later rose to prominence.

The company was not alone in forging a tight-knit community. To-
gether with Skjerven, Svendsen established a shop for diving equip-
ment at Øvre Holmegate in downtown Stavanger. Hailing from Bergen, 
Svendsen had taken the navy’s mine clearance course. The little shop 
became a place where divers dropped by for a chat in the mornings. 
A number of divers report that their interest in diving was aroused by 
studying the equipment on display in the window. Inside the shop, they 
received good advice about how to acquire the expertise needed to try 
their luck in the North Sea.

The story of how a small community of Norwegian divers sought on 
their own initiative to get to grips with the challenges posed by offshore 
diving provides a good insight into the culture which prevailed in this 

Selfangerskuta «Brandal» i sitt rette element,
før 3X plasserte dykkerutstyr om bord.
Foto: NOM
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avhengig av om dykkevirksomheten i Nordsjøen ville ta av på ordentlig.
I 1968 var det ingen som visste det med sikkerhet. 

Nå fikk altså 3X allerede kort etter opprettelsen oppdrag som ga inn-
tekter. Men det dreide seg om en enkel type dykking sammenlignet med
hva som foregikk ute i Nordsjøen. Kunnskapsbasen i det lille norske sel-
skapet var liten sammenlignet med den i Ocean Systems og det franske
Comex. De norske dykkerne hadde jo knapt gjennomført sine første
dypdykk før de startet opp på egen hånd. Metoden initiativtakerne til 3X
brukte for å ta igjen de utenlandske selskapenes forsprang, var den som
nesten alltid har gjort seg gjeldende i forbindelse med spredning av tek-
nologi. Man tok for seg dem man trodde hadde kommet lengst, og så var
det om å gjøre å kopiere så godt som mulig. Beretningen om hvordan
Skjerven og Gåskjenn «tilfeldigvis» kom over Comex’ dykkerklokke og
dekompresjonskammer på kaien i Stavanger, hvorpå Skjerven målte og
Gåskjenn noterte, er norsk industrihistorie.17

«Vel gjennomført galskap»
3X klarte aldri å bli en reell konkurrent til de mest avanserte, utenland-
ske dykkerselskapene. Men 3X var det norske pionerselskapet. For
mange dykkere som senere spilte en hovedrolle i utviklingen av norsk
dykkevirksomhet, om det nå var som ledende fagforeningstillitsvalgte,
arbeidsledere, ledere i dykkerselskapene eller ledere med ansvar for dyk-
king i oljeselskapene, startet det nettopp her. Albert Johnsen (senere
dykkeleder i Mobil og Statoil), Arne Jentoft (senere sentral tillitsvalgt i
NOPEF og medlem av ODU), Rolf Guttorm Engebretsen (NSDA) og
Einar Wold Svendsen (senere Statoil og OLF) er et lite utvalg av de
mange senere fremtredende dykkere som hadde sin bakgrunn fra 3X.

Det var ikke bare selskapet i seg selv som skapte et tett miljø. Sammen
med Leif-Tore Skjerven opprettet Einar Wold Svendsen en forretning for
dykkerutstyr i Øvre Holmgate i Stavanger sentrum. Svendsen var ber-
genser og utdannet minedykker i Marinen. Den lille dykkerforretning-
en ble et sted hvor dykkere kom for å slå av en prat om formiddagen.
Flere dykkere kan fortelle at deres interesse for dykking ble vekket ved å
studere utstillingen av dykkerutstyr i vinduet. Inne i butikken fikk de
gode råd om hvordan de kunne skaffe seg nødvendig kompetanse for å
prøve seg i Nordsjøen.

Historien om hvordan et lite miljø av norske dykkere på selvstendig
vis forsøkte å gripe tak i utfordringene som lå i dykking offshore, gir et
godt innblikk i kulturen som rådet i denne perioden. Vi merker oss at det
ofte er en markant forskjell i måten historier om hasardiøse dykk frem-
stilles på. På den ene siden fortelles det om dykk som ble gjennomført i
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The sealer Brandal in its right element, before 
3X installed diving equipment on board.
Photo: Norwegian Petroleum Museum
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period. We have seen that marked differences exist in the way stories of 
hazardous dives are presented. Tales are told on the one hand of dives 
carried out in a pioneering spirit, where a Norwegian diving commu-
nity struggled to master major new challenges under water in competi-
tion with foreign companies, and on the other the talk is of divers who 
felt pressured to undertake dangerous dives owing to the discipline in 
an established diving company.

A typical pioneering story is related by Skjerven in his article on 
Dykking fra selfangerskuta Brandal (Diving from the Brandal sealer)18. 
It deals with a diving job performed by 3X for Shell in the summer of 
1972, which involved blasting free a wellhead on an abandoned duster 
(dry well) in 104 metres of water out on the Viking Bank. An old sealer 
was chartered by 3X for the job, with most of the equipment leased 
from Ocean Systems. This gear had been stored in Stavanger for a long 
time without much maintenance. When the little ship set sail, it was 
overloaded with equipment. A borrowed DDC was lashed down on the 
starboard side, with a diving bell stored in the hold on the way out. The 
gas mixture stood on the foredeck, while cases of explosives were posi-
tioned aft. Gåskjenn was the only diver on board who could claim some 
experience of deep diving. Two of the others, Albert Johnsen and Inge 
Eriksen, had just completed the helmet diving course at Haakonsvern.

Brandal was basically far too small to handle a three-tonne bell. Its 
hoisting gear was incapable of getting the bell back on board and con-
necting it to the DDC. The divers accordingly had to get in and out of 
the bell while it lay bobbing on the surface. Part of the operation was 
also performed with helmet diving equipment which was not fully run 
in. Decompression was based on estimates. The gas mix equipment was 
partly defective. The divers had to put up with a strong and nauseating 
smell of oil. There seemed almost no end to the problems. But the divers 

Dykkerforretningen i Øvre Holmegate, Stavang-
er, var i mange år både samlingspunkt og ar -
beidskontor for det lille norske dykkermiljøet.
Foto: Leif-Tore Skjerven
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en pionerånd, hvor et norsk dykkermiljø kjempet for å mestre store nye
utfordringer under vann i konkurranse med utenlandske selskap; på den
andre siden er temaet dykkere som følte seg presset til å gjennomføre
farlige dykk underlagt disiplinen i et etablert dykkerselskap.

I Leif-Tore Skjervens artikkel «Dykking fra selfangerskuta ’Brandal’»
fortelles en typisk pionerhistorie.18 Artikkelen tar for seg et dykkeopp-
drag som 3X gjennomførte for Shell sommeren 1972. 3X hadde fått i opp-
drag å sprenge brønnhodet på en tørr brønn ute på Vikingbanken. Brøn-
nen, som var forlatt, lå på 104 meter. 3X leide en gammel selfangstskute
for jobben. Det meste av utstyret ble leid inn fra Ocean Systems. Utsty-
ret hadde stått på lageret i Stavanger lenge, uten særlig vedlikehold. Da
den lille skuta startet opp, var den overlesset med utstyr. Et lånt dekom-
presjonskammer var surret fast på styrbord side, mens en dykkerklokke
var plassert i et lasterom på veien ut. Blandingsgassen sto forut på dekk,
mens kasser med sprengstoff var plassert akterut. Av dykkerne om bord
var det bare Gåskjenn som kunne vise til en viss erfaring med dypdykk.
To av dykkerne, Albert Johnsen og Inge Eriksen, hadde nettopp avsluttet
hjelmdykkerskolen på Haakonsvern. 

«Brandal» var i utgangspunktet altfor liten til å traktere en dykker-
klokke på tre tonn. Med det kranutstyret som var om bord, var det umu-
lig å løfte klokken opp i båten og koble den til kammeret. Dykkerne
måtte derfor inn og ut av kammeret mens det lå og svingte med bølgene
i vannskorpen. En del av operasjonen ble dessuten gjennomført med et
dårlig innkjørt hjelmdykkerutstyr. Dekompresjonen foregikk etter
skjønn. Gassblandingsutstyret var delvis defekt. Dykkerne måtte puste
inn en sterk, kvalmende oljelukt. Det var nesten ingen ende på proble-
mene. Men dykkerne klarte hele tiden på et eller annet vis å finne en løs-
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Stavanger’s diving equipment shop in Øvre 
Holmegate served for many years as a meet-
ing place and office for the small Norwegian 
diving community.
Photo: Leif-Tore Skjerven
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always managed somehow or other to find a solution. The moral of the 
story emerges clearly at the end. The British diver who had loaned out 
the equipment from Ocean Systems was waiting for the Norwegians 
when Brandal returned to Stavanger:

Winters stood on the quay at Strømsveien to take delivery of his 
equipment. He was astonished that both helmet and bell diving had 
been conducted in a depth of more than 100 metres with the gear 
on board. A touch of respect actually showed on his face. The lads in 
the industry knew very well what this had involved, and respected 
well-executed lunacy for what it was worth.19

There was no lack of willingness and courage in the little Norwegian 
diving community. People learned through trial and error. The overrid-
ing consideration for the first divers was to demonstrate that they could 
master the challenges, almost regardless of the cost. In Skjerven’s story, 
no conflict of interest existed between Gåskjenn – who was both owner 
and operational diver – and the rank-and-file divers. This is in all prob-
ability an accurate portrayal. One of the newly qualified divers, Albert 
Johnsen, suffered a serious case of the bends as a result of the dive. He 
nevertheless confirms Skjerven’s account of the pioneering spirit which 
prevailed.20

The Brandal story also confirms that 3X, four years after its founda-
tion, was still a long way from being able to compete with the foreign 
diving contractors. Ocean Systems willingly lent its equipment because 
the little Norwegian company was regarded as a subcontractor. Right 
from the start, however, 3X knew more about one subject than any 
foreign company. With their background in the navy and experience 
from the domestic helmet diving community, its founders were better 
informed than its competitors about what was going on among Norwe-
gian divers. During its early years, 3X functioned primarily as an agen-
cy for replacement workers, supplying labour to the experienced diving 
companies. The latter probably benefited most from this arrangement. 
They could get extra divers at times when the level of activity was par-
ticularly high. For its part, 3X gained access to expertise it could not 
possibly have developed on its own.

A new industry

Nevertheless, most of the Norwegian divers who joined 3X quickly end-
ed up working for the foreign contractors operating on the NCS. Al-
though their number rose substantially throughout the 1970s, Norway’s 
divers remained a minority in the North Sea. The country quite simply 

Strømsteinen – North Sea Exploration Base –
hvor Ocean Systems hadde sitt utstyrslager
tidlig på 1970-tallet.
Foto: Asse-Sandvik
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ning. Fortellingens moral kommer tydelig frem i avslutningen. Den bri-
tiske dykkeren som hadde lånt ut utstyret fra Ocean Systems, tok imot
de norske dykkerne da «Brandal» var tilbake i Stavanger.

Winters sto på kaia på Strømsveien for å ta i mot utstyret sitt. Han var

forbauset over at det var kjørt både hjelmdykk og klokkedykk til over 100

meters dybde med utstyret som var om bord. Det lyste faktisk litt respekt

av uttrykket hans. Gutta i bransjen visste godt hva det dreide seg om, og

respekterte vel gjennomført galskap for hva det var verdt.19

Det manglet ikke på vilje og mot i det lille norske dykkermiljøet. Man
lærte gjennom å prøve og feile. Det overordnede for de første dykkerne
var å kunne vise at de mestret utfordringene, koste nesten hva det ville.
I Skjervens fortelling er det ikke noe motsetningsforhold mellom dyk-
kerselskapet, representert ved Gåskjenn, som både var eier og operativ
dykkeleder, og de menige dykkerne. Mye tyder på at det er en riktig gjen-
givelse. Johnsen, som var en av de nyutdannede dykkerne, fikk et alvor-
lig tilfelle av bends som følge av dykket. Han bekrefter like fullt Skjer-
vens fremstilling av den pionerånd som gjorde seg gjeldende.20

Fortellingen om «Brandal» bekrefter samtidig at 3X, fire år etter at
selskapet var stiftet, ennå var langt unna å kunne konkurrere med de
utenlandske dykkerselskapene. Når Ocean Systems villig lånte bort
utstyr, var det fordi selskapet betraktet det lille norske selskapet som en
underleverandør. Det var en ting 3X fra starten kunne bedre enn noe
annet utenlandsk selskap. Med bakgrunn i Marinen og fartstid i det nor-
ske hjelmdykkermiljøet hadde de bedre oversikt over hva som rørte seg
blant norske dykkere, enn noen andre. I de første årene fungerte 3X først
og fremst som et vikarbyrå, som formidlet arbeidskraft til de erfarne dyk-
kerselskapene. Det var trolig de utenlandske selskapene som tjente mest
på ordningen. De kunne spe på med dykkere i perioder da aktiviteten var
spesielt høy. 3X på sin side fikk tilgang til kompetanse de ellers aldri ville
kunnet utvikle på egen hånd.

En ny industri
De fleste norske dykkerne som var innom 3X, endte imidlertid snart opp
med å jobbe for de utenlandske selskapene som opererte på norsk sok-
kel. Selv om antall norske nordsjødykkere vokste betydelig gjennom
hele 1970-årene, forble de i mindretall. Det fantes rett og slett ikke til-
strekkelig dykkekompetanse i Norge til å betjene den økte etterspørse-
len som kom som en følge av den eksplosive veksten i aktiviteten. Det
finnes ingen eksakt statistikk over hvor mange dykkere som arbeidet på
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The North Sea Exploration base at Strømstei-
nen in Stavanger, where Ocean Systems had 
its equipment depot in the early 1970s.
Photo: Asse-Sandvik
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lacked sufficient diving expertise to meet the growing demand gener-
ated by the explosive rise in activity. No exact statistics exist for the 
number of divers who worked on the NCS at any given time.21 We have 
seen how the scale of diving in the first few years correlated directly 
with the pace of offshore drilling. The latter entered an intensive phase 
immediately after the Ekofisk discovery. For a start, Phillips initiated 
extensive drilling to prepare for production. At the same time, the gen-
eral optimism gave other companies renewed faith in the opportunities 
on the NCS. The scope of diving expanded further when construction 
really got going on Ekofisk from 1973, and during the development of 
Frigg, Statfjord and Valhall. Activity reached a peak in the early 1980s.

Measured by diver numbers, developments were more or less as 
follows. Until 1969, there were seldom more than 20-30 divers work-
ing simultaneously on the NCS. Three-five of these were Norwegian. 
At that time, diving was confined almost exclusively to the summer 
season. Many of the relevant drilling rigs worked on both sides of the 
UK-Norwegian boundary in the North Sea. In 1970-73, we estimate 
that somewhere between 100-150 divers worked on the NCS. By then, 
the number of Norwegian divers had reached 20-30. Ocean Systems, 
which was diving from Gulftide and the Glomar Grand Isle rig in 1971, 
had about 20 divers at work on the NCS in that year. A report from 

Et norsk dykkerteam på havnen i Rotterdam før
et nytt oppdrag, tidlig på 1970-tallet. Fra
høyre: Henning Christensen, Karl T. Jørgensen,
Kjell Lilledal, Roar Vigen, Anders Lindahl, 
Guttorm Engebretsen og to ukjente.   
Foto: Leif-Tore Skjerven
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norsk sokkel til enhver tid.21 Vi har sett hvordan omfanget av dykkingen
i de første årene fulgte takten i borevirksomheten. Borevirksomheten
gikk inn i en intensivert fase umiddelbart etter Ekofisk-funnet. For det
første startet Phillips omfattende boring for å klargjøre for produksjon.
Samtidig førte den generelle optimismen til at andre selskaper fikk ny
tro på mulighetene i Nordsjøen. Da anleggsarbeidene ute på Ekofisk
ekspanderte for fullt fra 1973, fikk man en ytterligere vekst i omfanget av
dykkingen; det samme gjorde man under utbyggingen av Frigg, Statfjord
og Valhall. Aktiviteten nådde en historisk topp i begynnelsen av 1980-
årene.

Målt i antall dykkere var utviklingen omtrent som følger: Frem til og
med 1969 arbeidet sjelden mer enn 20–30 dykkere på norsk sokkel sam-
tidig. Av disse var tre–fem norske. På dette tidspunktet foregikk dyk-
kingen nesten utelukkende i sommerhalvåret. Mange av de aktuelle
leteriggene arbeidet på tvers av norsk og britisk sokkel. Fra 1970 til 1973
anslår vi antall dykkere på norsk sokkel til å være et sted mellom 100 til
150. Antall norske dykkere var på dette tidspunktet steget til mellom 20
og 30. Ocean Systems, som i 1971 drev dykkingen fra riggene «Gulftide»
og «Glomar Grand Isle», hadde rundt 20 dykkere i arbeid på norsk sok-
kel i 1971. Et rapport til Arbeidstilsynet om de ansattes bakgrunn gir et
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A Norwegian diving team in the Port of Rot-
terdam before a new assignment in the early 
1970s. From right: Henning Christensen, Karl 
T Jørgensen, Kjell Lilledal, Roald Wigen, An-
ders Lindahl, Guttorm Engebretsen and two 
unknown people.
Photo: Leif-Tore Skjerven
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the Norwegian Labour Inspection Authority (NLIA) on the background 
of these employees provides an interesting cross-section of the diver 
population at that time.22 The British were clearly the largest group. 
However, some Americans, a Canadian and a Dutchman were also on 
board. Only three were from Norway. The report reveals, moreover, 
that the Norwegian divers not only had less diving experience but were 
also considerably younger than their foreign counterparts. Most of the 
latter had been diving for seven to 17 years, and were aged between 30 
and 40. The three Norwegians were all in their mid-20s, with offshore 
work experience of six months, one year and four years respectively. 
All the divers had a background in naval diving. But the Norwegians 
differed from the others here as well. They had only a brief spell in the 
navy behind them, corresponding to their military service. Both the 
British and American divers had many years of naval experience, and 
had served as professionals.

A Norwegian official report from 1975 showed that 150-250 divers 
were involved in offshore-related activities.23 Just under 800 people 
worked in the NCS diving industry in 1978, including roughly 550 
as divers. The rest were assistants, surface personnel and so forth.24 
Norwegians numbered around 200 at that point. At peak, in the early 
1980s, 700-800 divers were associated with the Norwegian oil indus-
try. Norwegians accounted for about 300 of them at the time. With 
land-based personnel, the total workforce related to offshore diving in 
that period thereby exceeded 1 000 people. North Sea diving had be-
come an industry.

Comex was clearly the largest diving contractor on the NCS for a 
long time. It established a Norwegian subsidiary in 1973. Ocean Sys-
tems cut back on the NCS as the 1970s progressed. On the other hand, 
US companies such as Taylor Diving and Oceaneering strengthened 
their position. Both had roots in the Gulf of Mexico’s diving communi-
ty and strong ties to the US Navy.25 But the huge expansion in activity 
created space for even more. Companies such as K D Marine, Subsea 
Oil Services, C G Doris, Strongwork, Wharton Williams (2W) and 
Halliburton Sub Sea eventually became well known in the Norwegian 
diver community. The various companies often had complex histories. 
In some cases, they were spin-offs from other, larger companies. This 
could involve a small number of divers who quit and hired themselves 
out when the market peaked, as well as bigger splits where the aim 
was to establish a large pool of equipment in order to take on bigger 
assignments. During the 1980s and 1990s, the trend was in the other 
direction as former competitors joined forces to create larger entities.

A Norwegian company had to surmount many barriers to get estab-
lished as a serious player competing for the biggest contracts. Comex 
and a number of the US companies had clear advantages in being able 
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to exploit the knowledge base and research which had been developed 
in and around the French and American navies. Although the UK 
companies also recruited naval divers, they had less systematic links 
to government-funded underwater research by the military. As with 
their American and French counterparts, however, the British firms 
had enough expertise as well as the networks required to obtain and de-
velop the necessary equipment. This was not merely a case of knowing 
about suitable decompression tables. Naval demand had prompted the 
development of a supplies industry with long experience of every aspect 
from building bells and chambers to a diver’s personal gear. The whole 
diving community in these countries was far larger and had a much 
broader composition than in Norway.

An opportunity existed to buy a good deal of the expertise possessed 
by the foreign companies. But that called for more capital than little 
3X initially possessed. After all, the company had been built up from 
scratch by practising divers, based in part on private loans. However, 
Norway’s diving sector became better capitalised in 1973 when Nor-
wegian shipowner Jacob Stolt-Nielsen established Seaway Diving in 
Haugesund, just up the coast from Stavanger. As early as 1974, Seaway 
could mobilise Seaway Falcon as a brand new DSV with a great deal 
of advanced equipment on board. The company expanded rapidly and 
soon became the biggest Norwegian diving company, typically enough 
with a number of divers who had worked for 3X as employees. Seaway 
had almost 200 personnel by the late 1970s.

3X also had to accept that significantly more capital was required to 
secure the equipment needed in order to take on larger and more long-
term contracts. After a share issue, the three original owners were left 
holding 10 per cent of the stock. Norwegian shipowner and industrial-
ist Fred Olsen became the new dominant owner. The company changed 
its name to Dolphin in 1975 and then to Subsea Dolphin after joining 
forces with an Aberdeen partner. The first pioneering era was over for 
the 3X founders. Power in the company shifted to Oslo and later to Ab-
erdeen. The original trio found it difficult to adapt to the new structure. 
Gåskjenn left to start Scandive, which thereby became the third Nor-
wegian diving company focused on offshore-related work. Møllegaard 
and Skjerven also departed soon afterwards.

Diver organisation

The pioneering days were far from over, even though the companies 
had become bigger and powerful capitalist interests outside the core 
diver community had acquired a more dominant position. Explosive 
growth primarily helped to make diving more complex. It became clear 
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to a lot of the very first Norwegian divers, as well as to a majority of 
the many who followed them, that their profession placed them at the 
bottom of a hierarchy where they had little control over their everyday 
lives. An able diver could take the step up to being a diving supervisor. 
However, their continued climb up the career ladder had become very 
long, particularly for those with no theoretical education. Divers be-
came wage slaves. Many were paid relatively well compared with other 
Norwegian skilled workers. But most had a working day characterised 
by great uncertainty. This was not just a matter of fearing that some-
thing might go wrong at work. Although demand for diving services 
was generally high, the seasonal nature of diving, short contracts and 
unclear terms of employment created insecurities about the individu-
al’s future. The new entrants were still young, but it was now becoming 
clear to a growing proportion of the divers that they had found their 
metier. That realisation changed the way they perceived their work-
ing day. Stories told by Norwegian divers from this period are coloured 
less by a sense of community and a pioneering spirit and more by dis-
satisfaction and underlying conflict. While that applied particularly to 
those who worked for the foreign companies, it also affected personnel 
at Norwegian-owned contractors.

The actual organisation of diving work on the NCS was relatively 
simple. Being tailored to the prevailing technological solutions, it var-
ied little from company to company. A typical diving crew on a drilling 
rig with bell and DDC comprised five to seven men. In addition to two 
divers in the bell, a stand-by diver was available on the surface. Two 
men were also needed to pay out, keep untangled and haul in the um-
bilical. This was work which could be done both by experienced divers 
– including the stand-by man – and trainees. The immediate boss was 
the diving supervisor. While a dive was under way, his place was in the 
control room. He might also have a personal assistant who helped to 
check the instruments.26

It is difficult to find anything in other occupations corresponding 
to the special relationship between supervisor and divers involved in a 
complicated deep dive. A pilot at a busy airport may be equally depend-
ent on receiving the right instructions from an air traffic controller to 
ensure that nothing goes wrong. However, the pilot has full control over 
their own aircraft and no need to deal with a traffic controller once on 
the ground. The diving supervisor’s form of leadership differed greatly 
from the traditional foreman’s role in a manufacturing company, whose 
most important functions were overall supervision and allocation of 
work. He performed a whole variety of management functions at one 
and the same time – while also doing a number of specific jobs.
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Through the radio link, he could give detailed instructions about 
how the underwater work should be done. As the technology pro-
gressed, he could follow the movements of the divers on camera and 
was responsible for controlling vital supplies of air/breathing gas and 
possibly hot water. He had to retain an overview of depth and time, and 
ensure that descent/ascent speeds, decompression halts and so forth 
were conducted in accordance with the relevant table. Since diving at 
such depths imposed big physical and mental burdens, the supervisor 
had to make assessments which involved acting simultaneously as both 
physician and psychologist. That applied when the diver was in the wa-
ter, in the bell and in the DDC. From the control room, the supervisor 
also managed the surface part of the team – operating the winch, han-
dling the umbilical, sending down and hauling up tools for the divers, 
and so forth.

Apparatene en dykkerleder måtte beherske,
ble gradvis mer kompliserte.
Foto: Geir Ivar Jørgensen 
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overoppsyn og fordeling av arbeid som viktigste funksjon. Dykkelederen
hadde på en og samme tid et helt spekter av ulike lederfunksjoner. Sam-
tidig utførte han selv mye konkret arbeid.

Dykkelederen kunne gjennom talesamband gi detaljerte instrukser
om hvordan arbeidet skulle gjennomføres under vann. Etter hvert som
teknologien utviklet seg, kunne dykkelederen følge dykkernes beve-
gelser fra kameraer. Samtidig var det dykkelederen som styrte livsvikti-
ge tilførsler av luft/pustegass og eventuelt varmtvann. Han måtte holde
oversikt over dybde og tid og passe på at nedstignings- og oppstignings-
hastigheter, dekompresjonsstopp og så videre ble gjennomført i henhold
til tabellen det ble dykket etter. Siden dykking på store dyp var en stor
både fysisk og psykisk belastning, måtte en dykkeleder foreta vurdering-
er hvor han på en og samme tid inntok rollen som lege og psykolog. Dette
gjaldt både når dykkeren var i vannet, når han var i klokken, og når han
var i dekksdekompresjonskammeret. Fra dykkekontrollen ledet han
også overflatedelen av dykkerteamet – det kunne være vinsjkjøring, nav-
lestrengshåndtering, nedsending og opphaling av verktøy til dykkeren
og så videre.
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The controls which a diving supervisor had to 
master became gradually more complicated.
Photo: Geir Ivar Jørgensen
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Diving Supervisor Geir Ivar Jørgensen. Med
ansvar for dykkere under høyt trykk i arbeid på
bunnen av Nordsjøen, krevde arbeidet som 
dykkerleder full konsentrasjon. 
Foto: Geir Ivar Jørgensen

Kapittel 390

«Next to God» 
Den tette kontrollen fra dykkelederen innebar ikke at dykkeren var en
mekanisk robot mens han opererte under vann. Selv under rutinemes-
sige dykk måtte en dykker foreta en rekke selvstendige vurderinger og
valg. Under vanskelige arbeidsoppdrag eller nødsituasjoner var allsidig
kompetanse og evne til å kunne improvisere helt avgjørende. Denne
boken er full av eksempler på det. Under gjennomføringen av dykk var
dykkeren like fullt i ekstrem grad avhengig av dykkelederen. «Next to
God» er et uttrykk dykkere ofte bruker for å beskrive dykkelederens
posisjon i denne perioden. 

Beskrivelsen av dykkelederen som en gudeskikkelse har også
sammenheng med at han i de første årene suverent kunne bestemme
hvem som fikk jobb eller ikke. I noen tilfeller kunne dykkeledere være
involvert i ansettelse av dykkere på land, men de fleste dykkerne fikk
først møte dykkelederen ute i Nordsjøen. Dette var det virkelige nåløy-
et. Det går mange historier om dykkere som ble sendt hjem før de fikk
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Next to God

The close control exercised by the supervisor did not mean that the 
diver functioned as a mere robot while operating under water. Even on 
routine dives, he had to make a number of independent assessments 
and choices. Versatile expertise and the ability to improvise were cru-
cial for difficult jobs or in emergencies. This book is full of examples of 
that. Nevertheless, the diver was extremely dependent on the supervi-
sor during a dive. “Next to God” is how they often describe the supervi-
sor’s position during this period.

The depiction of the supervisor as a godlike figure also reflects his 
sovereign right during the early years to determine who was hired. In 
some cases, the supervisor was involved in the appointment process on 
land, but most divers first met him offshore. This was the real hurdle. 
Many stories are told about divers sent ashore before they got a chance 
to dive because the supervisor did not like them. The other and crucial 
hurdle was naturally how far the diver measured up under water. As 

Diving supervisor Geir Ivar Jørgensen was 
responsible for divers working under high 
pressure on the bed of the North Sea. His job 
demanded full concentration.
Photo: Geir Ivar Jørgensen

NorthSeaDivers_indhold.indd   90 11/03/14   11.32



91How special were the North Sea divers? 

long as no form of regulation existed for the time divers could spend 
in the water, how many days they could work continuously and so 
forth, they were forced to comply with the supervisor’s demands. Idar 
Johnsen recalls one occasion in the early 1970s when he came home on 
Christmas Day morning after 40 days offshore, only to be called out for 
another 40 days the same afternoon.27 He knew that a refusal would 
make it much more difficult to find work later. That was what life was 
like for a lot of divers. And it stayed that way for many years.

In 3X, the original owners themselves went in and out of the div-
ing supervisor role. When the company hired out divers to the foreign 
companies, including members of the top management, they all went 
offshore as rank-and-file divers at the bottom of the hierarchy. Some 
Norwegian divers got jobs as supervisors during the second half of the 
1970s. Well into the 1980s, however, when the proportion of Norwe-
gian divers had increased considerably, most of the supervisors were 
still Americans or Britons. A number of Norwegian divers recall how 
many of these could have an abrasive style with something of a military 
tone. However, most of the supervisors are described as able profes-
sionals.

The supervisor’s powerful position in relation to the divers primarily 
reflected all the roles encompassed by the job. As long as no form of 
effective regulation existed, as long as divers had no educational in-
stitution other the navy to qualify competent personnel, and as long 
as so much responsibility and so many functions were embodied in a 
single job, the person who held that position was bound to possess great 
authority. He was also subject to strong pressures from above. Out on 
the drilling rigs, supervisors were subordinated to platform managers 
and oil company representatives pushing to get the work done. When 
a drilling operation was completed, a rig could not move on until the 
divers had done their work. This was expensive downtime for both oil 
company and drilling contractor. At the same time, the diving supervi-
sor was responsible to the management of his company on land, which 
had contracts to fulfil.

Diving supervisors still play a very important role in all forms of 
commercial diving. But their autocratic position in the earliest years of 
diving on the NCS changed somewhat with the introduction of satura-
tion diving from DSVs in the mid-1970s.28 The diving teams on Arctic 
Surveyor and Seaway Falcon were more than twice as large as the ones 
on the drilling rigs. The supervisory functions became quite simply too 
numerous for one man to handle. A diving superintendent was intro-
duced as the overall head of diving operations on board, handling all 
communication with the oil company, the drilling contractor and his 
own company’s management on land. He also ensured that the neces-
sary equipment was on board at all times. During particularly difficult 
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operations, too, he could become specifically involved by communicat-
ing directly with divers under water. Management of the actual diving 
operation still lay with the supervisor, who had now been designated 
a shift supervisor. Since saturation diving was conducted around the 
clock, the usual practice was to have two shift supervisors on board. A 
number of the other functions performed by the surface crew had also 
acquired more technical titles, such as life support technician and gas 
technician.29 At this stage, certain national differences emerged in the 
way training was conducted. The British and US contractors retained 
the arrangement with a personal tender – a trainee who acted by and 
large as a servant for a diver.

This new and more differentiated division of labour on the DSVs 
also changed the balance of power, and thereby the social relationships 
between divers. It was still the case that a diver had to be approved 
by a supervisor to retain his job. In the largest companies, however, 
recruitment and other personnel issues were primarily a matter for the 
diver on the one hand, and the superintendent and the land-based man-
agement on the other. In cases where a supervisor acted unreasonably, 
the diver had an opportunity to appeal to a higher authority. Moreover, 
circumstances could arise in which the operational part of the diving 
team – including the supervisor – had interests which conflicted with 
those of the superintendent or administration on land. It was no acci-
dent that divers first formed trade unions on the new DSVs.

Myths about the North Sea divers

North Sea divers were offshore workers. Collectively, the latter desig-
nation covers a broad range of trades, from catering personnel to drill-
ers and process operators. But divers are regarded as a special group 
in Norway, and not only because of the attention paid to them by the 
Norwegian media in recent years. This difference dates right back to 
the pioneering years. North Sea divers have always had a special status 
in Norway, but one which has in many respects been contradictory.

A particular mythology has grown up in Stavanger and Haugesund 
about the way the first offshore workers flashed their money around 
in local restaurants and bars. That happened particularly in such bars 
as Dickens, Alliken (Kafe Alexanders) and Place Pigalle in Stavanger 
and Captains Cabin in Haugesund. Such stories are repeated again and 
again when people talk about the early years of the oil industry in Nor-
way, and are naturally picked up by journalists and others who want to 
describe the period. The workers were regarded as tough types. They 
worked hard out to sea. They had earned a lot. During their time on 
land, they partied away their money. It was important to display their 
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Ferdig med jobben, på vei inn mot Stavanger.
Klar for en tur på byen.
Foto: Geir Ivar Jørgensen
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Dette er historier som blir gjentatt gang på gang når folk skal fortelle
om de første oljeårene, og som naturlig nok blir fanget opp av journa-
lister og andre som vil beskrive perioden. Arbeiderne ble oppfattet som
tøffe karer. De hadde jobbet hardt ute i havet. De hadde tjent mye. I fri-
periodene ble pengene festet bort. Det var viktig å vise at man hadde
penger. Et vanlig symbol på dette var en dyr Rolex, hengende synlig på
armen, gjerne til en arbeider med kortarmet genser eller skjorte.
Mange bar gullsmykker. Noen ganger dro man på byen med bunker av
pengesedler i lommene. Dette er historier som knyttes både til oljebo-
rermiljøet og til dykkerne. I Haugesund, som ble en base for dykking
fra midt i 1970-årene, blir historiene knyttet forholdsvis entydig til
dykkerne. 

Historiene om Rolex-klokkene har en spesiell bakgrunn. Klokkene
var statussymboler for millionærer, på linje med bilmerket Rolls Royce.
Spør en dykkerne mer enn 30 år senere, finner en ikke så mange som selv
gikk rundt med et Rolex-ur. Men en del gjorde det. Rolex-fabrikken
hadde i 1960-årene samarbeidet med Comex for å utvikle en modell som
ikke bare var vanntett, men som også fungerte ved høyt trykk på store
dyp. Da modellen Rolex Submariner var klar for produksjon i 1967, mot-
tok Comex flere eksemplar med firmanavnet inngravert. Disse klokkene

Nordsjødykkerne:byhistorie  08-06-09  12:42  Side 93

affluence. A common symbol was an expensive Rolex watch, clearly 
visible on the wrist of a worker wearing a short-sleeved pullover or shirt. 
Many wore gold jewellery. On some occasions, people went out on the 
town with a big roll of bills in their pocket. These stories are told about 
both drillers and divers. But they relate almost entirely to the latter in 
Haugesund, which became a base for diving from the mid-1970s.

The story of the Rolex watch has a special background. These time-
pieces were a status symbol for millionaires, like a Rolls Royce. Ask a 
diver more than 30 years later, and you will not find many who per-
sonally wore a Rolex. But a lot did. The Rolex factory had collaborated 
with Comex in the 1960s to develop a model which was not only wa-
tertight but also functioned under high pressure at great depths. When 
the Rolex Submarine was ready for production in 1967, Comex received 
a number of them engraved with its name. These watches were handed 
out to a number of the divers it employed – including Norwegians.30 
Nevertheless, many divers can confirm that the stories of free-spending 
ways in the Dickens bar have a kernel of truth. “That’s the way it was, I 
saw it with my own eyes,” they say. Similarly, many Stavanger residents 
insist that they personally witnessed it. Young Stavanger men yet to fin-
ish higher education took notice when they met former classmates on 
the town who had dropped out of school early and who now sought to 

With another tour over, on the way into Stav-
anger and ready to go out on the town.
Photo: Geir Ivar Jørgensen
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Dykkere foran Dickens i Stavanger.
Foto: Geir Ivar Jørgensen

Kapittel 394

ble så delt ut til flere av selskapets dykkere, også norske dykkere.30

Mange dykkere kan like fullt bekrefte at historiene om pengebruken på
Dickens har en kjerne av sannhet i seg. «Det var sånn, jeg så det med
mine egne øyne.» På tilsvarende vis insisterer mange Stavanger-folk på
å ha sett det med egne øyne. Når unge Stavanger-folk som ennå ikke
hadde avsluttet høyere utdanning, møtte tidlig skoletrøtte klassekame-
rater som under besøk på byen la vekt på å vise at de hadde mange peng-
er mellom hendene, var det noe de la merke til. Det trenger ikke ha vært
så mange episoder. Men nettopp fordi opplevelsene ble knyttet til den
store nye næringen, ble de tillagt stor betydning. 

Om det er få dykkere som innrømmer at de gikk rundt med dyre klok-
ker og lignende, innrømmer et betydelig antall at det ble mye festing de
første årene. I 1970-årene var det bare et mindretall av dykkerne som var
over 30. Mange hadde ennå ikke stiftet familie. Derfor ble det til at
enkelte ble hengende på restauranter og puber i nærheten av basene i
friperiodene. Der kunne de treffe britiske og amerikanske dykkere. Men
allerede de første årene var det mange dykkere som prioriterte å dra
hjem når de fikk muligheten til det. Etter hvert som gjennomsnittsalde-
ren steg, ble det typiske sosiale mønsteret likt det til mange andre olje-
arbeidergrupper – man møtte andre dykkere i en intens arbeidsperiode,
og i fritiden dro man som regel til hjemstedet. I den grad dykkerne var
spesielle her, var det fordi de hadde en enda mer spredt geografisk bak-
grunn enn mange andre oljearbeidergrupper.

Mange dykkere fremhever heller lange opphold i Aberdeen eller
andre steder i utlandet når de skal vise til perioder hvor de selv var invol-
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show they were well-heeled. This does not need to have happened that 
often. Precisely because the experience was associated with the big new 
industry, however, it became highly significant.

If few divers will admit to walking around with expensive watches 
and the like, a considerable number concede that there was a lot of 
partying in the early years. Only a minority of the divers in the 1970s 
were more than 30 years old. Many had yet to start a family. That was 
why some ended up hanging around restaurants and bars near the bas-
es during their free time. They could meet up there with British and 
American divers. Even in the first few years, however, many divers gave 
priority to getting home when they could. As the average age rose, the 
typical social pattern became similar to that of many groups of offshore 
workers – you met other divers during an intensive tour of duty, and 
usually returned to your home community when back on land. If there 
was anything special about divers in this respect, it was that they had 
an even more diverse geographical background than many other cate-
gories of offshore personnel.

Many divers prefer to emphasise long stays in Aberdeen or other 
places abroad when talking about the times they partied a lot.31 The 
Norwegians were no different in that respect from their British coun-
terparts. When you were waiting on work in foreign towns, living in a 
hotel without a social network in the rest of the community, you nat-
urally gravitated to a pub or bar where you met other divers. British 
and US divers waiting in Norway similarly spent a considerable part of 
their free time in local bars. The difference was that far more British 
divers worked on the NCS than Norwegians did in UK waters. And the 

Divers in front of the Dickens bar in Stavanger.
Photo: Geir Ivar Jørgensen
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Da modellen Rolex Submariner var klar for pro-
duksjon i 1967, mottok Comex flere eksempla-
rer med firmanavnet inngravert. Disse klok-
kene ble så delt ut til flere av selskapets
dykkere, også norske.
Foto: Rolex  
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vert i mye festing.31 Slik skilte nordmennene seg ikke spesielt fra britis-
ke dykkere. I perioder hvor en lå og ventet på jobber i fremmede byer,
med bostedsadresse på hotell, uten sosiale nettverk ute i resten av sam-
funnet, var det naturlig at man samlet seg på puber hvor man traff andre
dykkere. Britiske og amerikanske dykkere med venteopphold i Norge
brukte på tilsvarende vis en betydelig andel av sin fritid på lokale uteste-
der. Forskjellen var at det var langt flere britiske dykkere som arbeidet på
norsk sokkel, enn norske dykkere som arbeidet på britisk sokkel. Den
markerte forskjellen i lønnsnivået mellom norske og utenlandske dyk-
kere kunne også få sosiale konsekvenser. Mange norske dykkere som var
sammen med amerikanske og britiske dykkere i friperiodene, viser til at
det var vanskelig å henge med i alle svingene, rett og slett fordi de ikke
hadde nok penger.

Forestillingene om oljearbeiderne og dykkerne med Rolex på Dickens
i Stavanger i 1970-årene har blitt et tidsbilde – som rockeopprørene i
slutten av 50-årene og hippiene i 60-årene. Ser en litt nærmere på slike
begivenheter, finner en ofte ut at når det kommer til stykket, var det ikke
så mange som deltok i begivenhetene som har festet seg i ettertidens for-
tellinger. Det dreier seg om begivenheter som har fått en symbolsk
betydning fordi de representerte noe nytt, fordi det nye skulle få stor
betydning for ettertiden. 

Lønningene
Mange av avisreportasjene om dykking i 1970-årene fokuserer nettopp
på dykkernes lønn.32 Dykkerne hadde fått ord på seg for å tjene mye. De
av dykkerne som la vekt på å vise det frem i form av statussymboler, var
jo med på å bygge opp om slike oppfatninger. Det er av mange grunner
vanskelig å rekonstruere hvor mye dykkerne tjente i 1970-årene. I en
artikkel fra Bergen Arbeiderblad i 1975 oppgis det at en typisk måneds-
lønn for en dykker lå på 7–8000 kroner måneden.33 For en dykker som
var i arbeid gjennom hele året, ga det en grunnlønn på rundt 100 000 i
året. Regnet om til en prisindeks for 2008 tilsvarte det rundt 460 000 i
året. Det var ikke avskrekkende mye. For den som leste avisreportasjen
i 1975, virket det mer. En gjennomsnittslønn i 1975 lå på 56 000 i året.34

Dykkerne lå altså nær det dobbelte av dette. 
I virkeligheten kunne dykkernes årslønn være både høyere og lavere

enn dette. Det var store forskjeller fra person til person. Bare et mindre-
tall av dykkerne hadde fast jobb gjennom hele året. Selv de som jobbet
for et firma, kunne gå ledige i vinterhalvåret. Det fantes ennå ingen
tariffavtaler i dykkingen. På den andre siden var det mange som fikk seg
arbeidsoppdrag i utlandet. Ved siden av sjøfolkene var det ingen norsk
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marked pay differential between Norwegian and foreign divers could 
also have social consequences. Many Norwegian divers who spent free 
time with their US and British counterparts report that it was difficult 
to keep up simply because they lacked the money.

Notions of offshore workers and divers wearing Rolexes at Dickens 
in Stavanger in the 1970s have become an image of times – like rock 
operas in the late 1950s and hippies in the 1960s. A closer look at such 
events often reveals, when all is said and done, that not many people 
participated in the incidents which have later become legendary. These 
have acquired a symbolic significance because they represented some-
thing new, which would become deeply significant in the future.

Pay

Many newspaper reports about diving in the 1970s focused precisely 
on diver pay.32 These people had gained a reputation for high earnings. 
Those divers who chose to flaunt that in the form of status symbols 
helped to build up such perceptions, of course. For many reasons, it 
is difficult to reconstruct how much Norwegian divers earned in the 
1970s. An article in the Bergen Arbeiderblad newspaper in 1975 claimed 
that a diver was typically paid NOK 7-8 000 per month.33 That gave a 
basic annual pay of around NOK 100 000 for a diver who was in work 
throughout the year. Converted to a price index for 2008, that corre-
sponded to around NOK 460 000. This was not dreadfully high, but 
seemed more to the people who read the newspaper story in 1975. Av-
erage pay in 1975 was NOK 56 000 per annum.34 In other words, diver 
earnings were almost twice that.

In reality, diver earnings for the year could be both above and below 
this figure. Great variations existed from person to person. Only a mi-
nority of Norway’s divers had a full-time job throughout the year. Even 
those who worked for a company could find themselves laid off in the 
winter season. No overall pay agreements had yet been negotiated for 
divers. On the other hand, many of them secured jobs abroad. Next to 
seafarers, no other occupational group in Norway worked in a greater 
variety of exotic locations. Mexico, Morocco, Italy, Mauritania, Algeria, 
the Persian Gulf – the list in the 1970s was a long one.

However, such foreign jobs were often small and brief. Norwegians 
became involved because the explosive growth in offshore diving had 
created an international shortage of experienced divers. A diver who 
worked year-round and obtained the saturation supplement could make 
well over NOK 100 000 per annum. A number of Norwegian divers 
working for foreign companies could also supplement their official wag-
es with off-the-record payments. Divers recall arrangements giving up 

When the Rolex Submarine model was ready 
for production in 1967, Comex received a 
batch of these watches engraved with its 
name. They were distributed to a number of 
the company’s divers, including Norwegians.
Photo: Rolex
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to NOK 3 500 in untaxed income.35 This money could be collected in 
such places as New Jersey and brought back to Norway as cash in suit-
cases and pockets.

But the Norwegian divers naturally also assessed their pay in rela-
tion to what they knew the companies were willing to pay their foreign 
counterparts. Pay levels for American divers were already extremely 
high when North Sea diving began in the 1960s, primarily because 
there was a big shortage of people with experience in bell diving with 
helium. This type of expertise became particularly attractive in the 
USA after a number of oil installations in relatively deep water were de-
stroyed by Hurricane Betsy, which ravaged the Gulf of Mexico in Sep-
tember 1965. The oil companies had also begun drilling in relatively 
deep water off Alaska. A diver could earn USD 3 750 per month there 
in 1965.36 These were fantastic wages, even by American standards. At 
the time, it was the cost of a relatively expensive car. Three-four months 
would yield enough to buy a house. The first American divers in the 
North Sea are unlikely to have earned much less than they could get 
in Alaska. It would take a bit to tempt them from a booming market 
off California and in the Gulf of Mexico to the cold, rough North Sea. 
Straumøy earned NOK 2 500 per month when he joined Ocean Viking 
in 1968. His monthly pay then rose to USD 550 (about NOK 3 900),37 
which was very high by Norwegian standards in the late 1960s and far 
more than he had previously earned as a construction diver at Falken 
or Høvding Skipsopphugging. But it was also significantly less than the 
Americans received. The size of the supplement for diving in more than 
80 feet of water gives an indication of the differential – an American 
diver received USD 1 per foot (about NOK 7), while the Norwegians got 
NOK 1 for the same distance.38

Diving remained a bottleneck for the oil industry in the 1970s. A 
growing group of more or less competent Norwegian divers helped 
to reduce the pay gap somewhat. Experienced Americans still led the 
pack, with considerably higher pay than they would get in the Gulf of 
Mexico. US diver Gerry Cronin, who worked on the NCS from the mid-
1970s, notes that while the Americans could earn USD 60 per day in 
the USA at that time, the corresponding figure for the North Sea was 
USD 100.39 In a 1975 newspaper report, 31-year-old diver Michael Mar-
ris said that he earned up to NOK 350 000 per year in the North Sea. 
That was three times as much as his Norwegian counterparts and more 
than six times greater than average pay in Norway. How could the dif-
ferential have remained so big? Were American divers so much more 
able than the Norwegians?

In the mid-1970s, American and British divers with a naval back-
ground and many years of working on the bottom of the North Sea still 
generally possessed more expertise and experience that their Norwe-
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gian counterparts. Marris was trained in the US Navy and had worked 
for six years as a professional diver. As long as the majority of the diving 
contractors were US and British, those who spoke the language best 
had an advantage. Moreover, the diving industry was sufficiently small 
that a diver could benefit from knowing people in the company man-
agements. Where the Norwegians were concerned, pay was a matter 
not only of what the companies were prepared to give but also what the 
divers were prepared to work for. As long as the Norwegian divers com-
peted against each other, the companies were unwilling to pay more 
than they had to. This was precisely the circumstance that 3X and its 
Scandive successor exploited. When the foreign companies had too few 
personnel, they were willing to pay rates which corresponded to what 
an American diver might cost. That was enough for the Norwegian 
companies to make a solid profit while the divers were highly paid by 
Norwegian standards.

Norway’s divers gained their best chance of catching up with US 
and British pay with the creation of Seaway. Ultra-modern equipment 
allowed it to become the first Norwegian company to win a long-term 
contract directly from an oil company. Since its management was Nor-
wegian, operating with discriminatory pay levels was difficult – at least 
if these disadvantaged fellow nationals. Norwegian divers on Seaway’s 
two DSVs were also able to secure big saturation supplements for the 
first time. Per Jacobsen, a former naval diver from Vestfold county, had 
a basic monthly pay of NOK 4 000 when he joined Seaway Falcon in 
1975.40 After a year, he was promoted to “leading diver” and his basic 
pay doubled. When the saturation supplements were fully adopted from 
1977, he could earn NOK 198 000 per annum. That was almost three 
times the average annual wage in Norway. He earned no less than NOK 
260 300 in 1979. Jacobsen joined 2W as a diving supervisor on Statfjord 
during the early 1980s. Since he no longer qualified for a saturation 
supplement, which totalled NOK 1 600 a day around 1980, his annual 
pay actually declined somewhat despite his promotion.

Norwegians and the other divers

No exact figures exist for the total number of dives conducted on the 
NCS, but the majority were clearly made by foreigners.41 In addition to 
Americans, Britons and Frenchmen, the Norwegians regularly dived 
with Dutch, Italian, Swedish, Danish and Icelandic counterparts. Nor-
way’s offshore workforce in general had a similarly multinational com-
position until the end of the 1970s. It included skilled American and 
British workers with solid experience, who could be better paid than 
people from Norway, and low-cost unskilled labour on much worse 
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terms than the Norwegians. A substantial part of the hook-up work 
on Ekofisk and Statfjord was carried out by Spanish-speakers on pay 
rates which lay far below what Norwegians got for the same work.42 
The Spanish proportion was reduced to almost zero overnight in 1978 
when these workers secured Norwegian terms by going on strike. At 
that time, strong political demands were being made to “Norwegianise” 
the oil industry. Most of the foreign oil companies with operatorships 
on the NCS accordingly established Norwegian operating organisa-
tions. Drilling contractors and other parts of the supplies industry also 
implemented an extensive Norwegianisation of their workforces. How-
ever, the divers continued to form part of a broadly international pool 
of workers.

Many Norwegian divers report that they developed good relations 
with their counterparts from the US, the UK and elsewhere. A kind of 
diving community eventually developed, where you were a diver first 
and foremost and the most important consideration was your mastery 
of the profession. The nation you were from carried significantly less 
weight. But conflicts also occurred where nationality was an issue. Al-
though the divers had much in common across their respective national 
affiliations, cultural differences did exist. The Norwegians found the 
Americans to be the most alien in this respect. While admiring US ex-
pertise, they could dislike the attitude of some American diving super-
intendents and get irritated about the big pay differentials. However, no 
particular “us and them” attitude appears to have developed as a source 
of conflict between Norwegians and Americans. Neither side saw the 
other as a threat. The high pay of Americans was, after all, a reflection 
of their preference for working in the Gulf of Mexico and off California.

To the extent that national groups formed, the conflicts lay between 
Norwegian and British divers. From the 1970s, the latter were by far the 
biggest group in all sectors of the North Sea where diving took place. 
However, the two sides learnt to respect each other’s expertise, and 
relations were good in most day-to-day circumstances. Relationships 
between the two groups were affected for many years from the end of 
the 1970s by efforts to institute protectionist measures, which demand-
ed greater use of local labour. While Norwegians generally earned less 
than Britons in the mid-1970s, pay rates began to equalise towards the 
end of that decade. That development partly reflected growing exper-
tise – the group of experienced Norwegian divers expanded steadily. 
It was also a matter of economic trends. At one point, the number of 
divers and diving contractors was finally sufficient to satisfy demand. 
From then on, it only took a fluctuation in the level of exploration to 
create a surplus of divers. That became particularly difficult for the 
British divers, who were fearful of the consequences if they were una-
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ble to dive. While the UK experienced mass unemployment in the late 
1970s and early 1980s, the economic position was far better in Norway.

Almost as many tales are told about the relations between Norwe-
gian and British divers as there are people who did the diving. Most 
Norwegian divers can tell stories about both divers and diving super-
visors who they liked a lot. One said that the conflicts could be at their 
worst during free time on land:

It was OK when we were at work, and in the chamber. But fights 
could break out at the parties afterwards. The conflicts emerged then. 
A British supervisor told some Norwegians that he didn’t like them ... 
he got beaten up.43

Another diver recalled what happened on occasions when the Norwe-
gians were in the minority.

You came out, after all, and were an unwanted Norwegian. You were 
a kind of pariah caste out there, and were picked on by both man-
agement and divers. Norwegian divers were picked on by everyone 
else. Our language was used against us ... The British were the worst 
– definitely. They were in the majority. When the British were in a 
minority, things went very well.44

De amerikanske og britiske dykkerne tok med
seg en røff språkbruk. Det var ikke alltid like
alvorlig ment, men denne dykkeren tar et
uttrykk bokstavelig. Navn oppgis ikke.
Foto: Geir Ivar Jørgensen
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I den grad det eksisterte nasjonale gruppedannelser, gikk motset-
ningen mellom norske og britiske dykkere. Fra 1970-årene var britene
den overlegent største gruppen i alle delene av Nordsjøen hvor det ble
dykket. Norske og britiske dykkere lærte imidlertid å respektere hveran-
dres kompetanse, og i de fleste daglige situasjoner var det et godt for-
hold. Fra slutten av 1970-årene og i mange år fremover skulle forholdene
mellom de to gruppene preges av at det i begge land ble fremmet protek-
sjonistiske tiltak med krav om økt bruk av lokal arbeidskraft. Mens nord-
mennene midt i 1970-årene ennå jevnt over tjente mindre enn britene,
fikk man altså en utjevning av lønningene mot slutten av 1970-årene.
Denne utjevningen var delvis et spørsmål om kompetanse. Gruppen
erfarne norske dykkere vokste jevnt og trutt. Det var også et spørsmål om
økonomiske konjunkturer. På et tidspunkt hadde man endelig nok dyk-
kere og dykkerselskaper til å tilfredsstille etterspørselen. Dermed skulle
det ikke mer til enn en svingning i letevirksomheten før det for en peri-
ode var for mange dykkere. Dette ble spesielt vanskelig for britiske dyk-
kere, som fryktet konsekvensene hvis de ikke fikk dykke. Mens Storbri-
tannia i slutten av 1970-årene og begynnelsen av 1980-årene opplevde
massearbeidsløshet, var konjunkturene langt bedre i Norge.

Det finnes nesten like mange forskjellige fortellinger om norske dyk-
keres forhold til britiske dykkere som det finnes antall dykkere. De fles-
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The American and British divers brought  
plenty of coarse expressions with them. 
These were not always seriously meant,  
but this diver has taken one of them literally. 
He remains anonymous.
Photo: Geir Ivar Jørgensen
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A third diver emphasised the good collaboration which developed be-
tween Norwegian and British divers on Seaway Falcon.

A lot of differences existed to begin with. The British divers who re-
mained on Seaway Falcon were fine types. They were able specialists 
and had in many ways the same attitudes as we did. Their attitude to 
the Norwegian system was actually positive.45

Care must be taken when generalising about relations between Nor-
wegian and British divers based on retrospective reports. In so far as 
underlying animosities existed, these changed from period to period. 
As the examples quoted above also show, they could be experienced 
differently from diver to diver. Retrospective stories told by Norwegian 
divers may be coloured by the fact that British divers took over virtually 
all diving on the NCS from the 1990s. Episodes of fighting when out 
on the town do not need to have had anything to do with nationality 
and cultural differences. Divers who regarded diving as a temporary 
episode in their lives, and who lived in work camps or hotels far from 
home, occupied a very different social setting from those who returned 
to a family after an offshore tour and who regarded diving as a lifelong 
career.

Neither retrospective interviews nor contemporary journalistic ac-
counts can provide an exact picture of the social life of divers. Never-
theless, a number of credible reports confirm that many divers did re-
gard the extreme conditions in the North Sea as a temporary existence, 
where the aim was to earn as much as possible in the shortest possible 
time. US diver Marris, already cited above, told a journalist that he was 
thinking of retiring before the age of 35. Divers with such an attitude 
could be well aware that they were stretching the limits of what the tol-
erable. Many gave up almost all social life and sought to work as much 
as possible. The aim was to retire with solid savings. One British diver is 
said to have spent almost six months continuously in saturation.

He was just skin and bone where he came out. His aim was to earn 
enough to buy a pub where he came from.46

Similar attitudes could also be found among Norwegian divers. Al-
though pay rates were relatively high, only a handful achieved earnings 
which allowed them to retire after a few years. The same eventually 
applied to the British divers. Some were trapped in a position where 
they spent relatively freely during their time on land and felt they had 
to accept the conditions which prevailed in the diving business in order 
to maintain this level of consumption. Briton Philip Darcy provides an 
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example of a diver who was clearly frustrated over his life but who nev-
ertheless clung to the profession:

I dive solely for money. I could never contemplate diving in my leisure 
time, and when I eventually stop diving professionally I’ll never put 
on a breathing apparatus again.47

Darcy had nothing but contempt for the life he led on the platform, 
according to Norway’s A-magasinet magazine:

When on board he thinks exclusively of his free time on land – which 
he largely devotes to drinking fine whisky. Darcy got off to an unfor-
tunate start. He came from the diver force in the British army and 
only had experience of air diving. The limit there is 60 metres. On his 
first day at work for a British contractor, he was literally sent to the 
bottom. Without knowing how to use gas mixture and only a brief 
verbal explanation of what goes on in a diving bell, he undertook a 
complicated bell dive in 160 metres. He was terrified, felt that every 
fibre in his body was stiff with fear, but managed both the job and the 
stresses and stayed in the business. For the money.48

Divers and the other offshore workers

The special background of the divers, with many of them having gone 
through a tough selection process in the navy and some able to flaunt 
money and status symbols on land, might suggest that they enjoyed a 
high status. The many newspaper reports on diving are clearly coloured 
by respect for the work they did. In the industrial society which grad-
ually developed on the NCS, however, the reality was different. There 
the divers were almost at the bottom of the heap.

During the first exploration phase, as long as the diving spreads were 
placed out on the rigs, the divers were a physical part of the offshore 
work community. They flew to and from the rigs by helicopter along 
with all the others. But the diving companies were sub-contractors to 
the drilling contractors, who in turn delivered to the oil companies. 
Out on the rigs, the divers could wait for many days at a stretch with 
nothing to do. Even when they did work, the other offshore workers 
had no feel for what was going on. Darcy, who worked for Comex on 
the Deep Sea Driller rig, described the relationship with other offshore 
workers in A-magasinet:
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Social contact with the other crew on the platform is poor. The divers 
feel like outsiders, almost a pariah caste. The drilling crews, with 
12-hour working days, look askance at the divers “who seldom do a 
stroke of work”. For their part, the divers feel the dislike – and the 
contempt from the others.49

None of the divers on Deep Sea Driller were Norwegian. But many di-
vers from Norway also confirm retrospectively that negative attitudes 
towards their profession existed among other offshore workers. “They 
could look down on us. If we occupied the front row in the cinema, peo-
ple could express disgruntlement – those who ‘didn’t work’ shouldn’t 
take advantage of that to get the best seats.”50

In the same way that they had to accept the worst seats in the cine-
ma, the divers – as sub-contractors – had to rest content with the poor-
est quarters on the installations.

Many divers themselves cite the long periods of waiting offshore as 
one of the most frustrating aspects of their job in the early years. This 
changed significantly when the divers became involved in construction 
and most of the diving was transferred to large DSVs. These vessels, of 
course, could be quickly redeployed to wherever drivers were needed at 
any given time. But even on the DSVs, where diving was naturally the 
centre of attention all the time, the divers did not always feel that they 
were adequately valued. On the first DSVs, the divers always had to oc-
cupy cabins under the main deck.51 Those above, which suffered much 
less noise, went to the seafarers.

Saturation diving also involved a lot of waiting. Those who had in-
itially become divers from a sense of adventure and a desire for excite-
ment increasingly experienced a different side of the job. In an inter-
view with Bergen Arbeiderblad in 1975, Alf Schønhardt, Anton Smith, 
Bjørn-Aage Lassen and Ola Røseth observed that those who were driven 
by a desire for excitement were soon cured of that. “North Sea diving is 
hard work. Exciting perhaps for short periods. But also boring and mo-
notonous. Think of all the time we spend in the decompression cham-
ber. Day after day of doing nothing.”52

Too much should not be read into the fact that a certain amount of 
carping occurred between divers and other groups of offshore workers. 
This was widespread between a great many of these groups during the 
1970s.53 Oil company employees could look down on contractor per-
sonnel. Certain process operatives regarded themselves not as offshore 
workers but as petroleum engineers, and were not happy to be lumped 
in with catering staff and the like. The oil sector was a new and ex-
panding industry. Different groups defined their own position by set-
ting boundaries with others. Similar antagonisms emerged during the 
growth of Norway’s modern industrial society in the early 20th century.
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Under dykking ved spesialoppdrag og i forbin-
delse med leteboring, kunne det bli mye 
venting. Det hørte til sjeldenhetene at venteti-
den mellom arbeidsoppdrag var like behagelig
som på dette bildet.
Foto: Torger Berge
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Nå skal en ikke legge for mye i at det forekom en viss hakking mellom
dykkerne og andre oljearbeidergrupper. I 1970-årene var dette utbredt
mellom svært mange oljearbeidergrupper.53 Ansatte i oljeselskapene
kunne se ned på ansatte i kontraktørselskapene. Enkelte prosessopera-
tører så ikke på seg selv som oljearbeidere, men petroleumsingeniører
og likte dårlig å bli definert til samme gruppe som cateringansatte og så
videre. Oljevirksomheten var en ny, ekspanderende næring. Ulike grup-
per definerte sin egen posisjon ved å sette grenser overfor andre. Lig-
nende motsetningsforhold mellom ulike yrkesgrupper gjorde seg gjel-
dende ved fremveksten av det moderne industrisamfunnet tidlig på
1900-tallet. 

Ansatte i boreselskapene, som dykkerne hadde mest med å gjøre på
leteriggene, var den gruppen av oljearbeidere ved siden av nordsjødyk-
kerne som opplevde det hardeste presset i sin arbeidssituasjon. Også her
ble mye av arbeidet i de første årene utført av en stor gruppe erfarne
amerikanske arbeidere. Boremannskapene kom fra en del av ameri-
kansk arbeidsliv hvor fagforeninger og kollektive ordninger og hold-
ninger var nesten ikke-eksisterende. Det var en arbeidskultur som lå
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The offshore workers who divers had the biggest dealings with were 
drilling personnel, and these two groups were also those who experi-
enced the heaviest pressures at work. Once again, a large number of 
experienced Americans were responsible for most of the drilling in the 
early years. Drilling crews came from a part of the American workforce 
where trade unions and collective agreements and attitudes were vir-
tually non-existent. This was a work culture remote from the regulat-
ed union-management-government collaboration which characterised 
Norwegian industry. The Norwegians who started at the bottom of the 
hierarchy had a tough fight to gain recognition. And, unlike diving, 
drilling was hard work virtually all the time. In circumstances where 
people felt under constant pressure from above, it could undoubtedly be 
tempting to carp about those beneath you in the hierarchy.

A lot changed, however, after the big wave of strikes which began 
at the very end of the 1970s and lasted well into the 1980s. Extensive 
union campaigns, where different groups supported each other, helped 
to create a stronger sense of solidarity between them. Many of these 
labour disputes were about pay, but by no means all. The first long sit-
down strike on Ekofisk started after a British supervisor knocked down 

A good deal of time could be spent waiting for 
special diving assignments or during explo-
ration drilling. Conditions during such waits 
were seldom as attractive as this.
Photo: Torger Berge
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a Norwegian.54 A fundamental change in the work culture of the for-
eign companies was the most important effect of the strikes. The latter 
were forced to adjust to the traditional collaborative regime which pre-
vails in Norwegian working life. For their part, the offshore workers es-
tablished themselves as a strong counterparty not only in top-level un-
ion-management negotiations but also locally out on the installations. 
A number of competing unions emerged. The largest were Nopef and 
the Federation of Oil Workers Trade Unions (OFS). Now the Norwegian 
Union of Energy Workers (Safe), the latter was originally independent 
and later joined the Confederation of Vocational Unions (YS). However, 
a common denominator for all the unions was the goal of organising all 
types of offshore workers.

When unrest among the offshore workforce first became really ev-
ident in the late 1970s, most diving activity had transferred to DSVs. 
Much of the physical contact with other groups of offshore workers was 
thereby coming to an end. Divers on a few of the DSVs still flew by 
helicopter with other offshore personnel to rigs and platforms. How-
ever, they were rapidly transferred to the DSVs via a basket. The big-
gest DSVs soon acquired their own helidecks. But the divers were by no 
means excluded from the general unrest among offshore workers on the 
NCS in the late 1970s.

Organising on Seaway Falcon and  
demands on the TV news

Only chance prevented a group of divers from being the first to stage 
an “illegal” (wildcat) strike on the NCS. A fax sent on 5 July 1977 from 
Seaway Falcon to Seaway’s head office in Haugesund created a big stir.55 
All the company’s divers offshore – 13 Norwegians and five Britons – 
had signed a declaration in which they called unanimously for a pay rise 
totalling 12 per cent. If the company refused to accede to this demand, 
the divers would down tools with effect from 12.00 on 7 July.56 The 18 
signatories had elected experienced diver Arne Jentoft as their spokes-
person.

No strike occurred on Seaway Falcon. The management quickly re-
alised that the divers were united and serious, and therefore opted to 
agree to the demand – initially by phone. But the divers insisted that the 
offer be put in writing, and this was done. The diving team on Seaway 
Falcon had presented a united front to the management and won. But 
they were aware of their vulnerability. They had put great emphasis on 
ensuring that a possible strike would happen before their replacements 
arrived on the DSV for a new tour. They knew that, if the initiative 
passed to divers who had not been geared up through discussions and 
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meetings in the febrile atmosphere on Ekofisk, they risked seeing their 
united front fall apart. Their demands were fronted by experienced and 
respected divers. It must have made an impression on the management 
ashore that the two Norwegian diving supervisors had signed along 
with the British divers.57 At the same time, the activists had been in 
the diving business long enough to know that strike threats were not 
popular with the managements of the diving contractors, even when 
the company was Norwegian. Despite their success, they feared repris-
als. So this action gave fresh impetus to a discussion which had been 
pursued between divers at regular intervals – the question of joining a 
trade union.

Although many of Norway’s first North Sea divers devoted most of 
their energies to getting a Norwegian diving contractor up and run-
ning, they could not fail to observe that the Norwegian drilling crew 
on Ocean Viking and Ocean Traveler had joined the Norwegian Union of 
General Workers, which negotiated a pay deal with drilling contractor 
Odeco. Nor could the divers avoid noticing the considerable dissatisfac-
tion which arose when the secretariat of the Norwegian Confederation 
of Trade Unions (LO) decided – against the wishes of its members off-
shore – that the Norwegian Seamen’s Union should organise workers 

Middag i kammeret på Norskald. Fra venstre:
Einar Seim, Mike Oley, Max Osenan, 1986. 
Foto: Einar Andersen
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kestans fra klokken 12.00 to dager senere.56 Dykkerne hadde valgt den
erfarne dykkeren Arne Jentoft som talsmann. 

Det ble ingen streik på «Seaway Falcon». Ledelsen innså etter en kort
stund at dykkerne sto samlet og mente alvor. Den valgte derfor å gi etter
for kravet – først på telefon. Men dykkerne forlangte å få tilbudet skrift-
lig. Det fikk de. Dykkerne på Falcon hadde stått sammen overfor
ledelsen og vunnet frem. Men de aktuelle dykkerne var klar over at de
var sårbare. De hadde lagt stor vekt på at en eventuell arbeidsstans ville
inntreffe før neste skift kom ut på plattformen. De visste at hvis initiati-
vet ble overlatt til dykkere som ikke var stålsatt gjennom diskusjoner og
møter i den opphetede stemningen ute på Ekofisk, risikerte de at aksjo-
nen falt fra hverandre. Det var erfarne, respekterte dykkere som sto i
spissen for aksjonene. Det må ha gjort inntrykk på ledelsen på land at
ved siden av de engelske dykkerne hadde også de to norske dykkeleder-
ne om bord skrevet under.57 Samtidig hadde aksjonistene vært lenge nok
i dykkevirksomheten til å kjenne til at trussel om streik ikke var popu-
lært i et dykkerselskaps ledelse, heller ikke når dette selskapet var norsk.
Så selv om de hadde vunnet frem, fryktet de represalier. Derfor bidro
aksjonen til å sette fart i en diskusjon som med jevne mellomrom dukket
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Dinner in the saturation habitat on Semi II on 
the Gyda field. From left: Max Osenan, Einar 
Andersen, Marvel Galloway, unknown and 
David Wound.
Photo: Einar Andersen
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on the NCS. This played a part in the decision by the first operator em-
ployees at Phillips to establish a “house union” on Ekofisk – in line with 
practice in many US companies – rather than join the LO.

The question of unionising was also raised among the divers in the 
early 1970s. A couple of Comex divers had been members of the Nor-
wegian Seamen’s Union, but did not feel they received much support 
from it. Discussions among the Norwegian divers in 3X went so far 
that a meeting was called in 1973 at the Victoria Hotel in Stavanger.58 
Jentoft argued for a nationwide organisation and affiliation with the 
LO. However, a number of the divers had negative experience of the 
seamen’s union and wanted, like the operator personnel on Ekofisk, to 
organise a house union. The meeting failed to reach any final conclu-
sion, and the divers concerned were soon spread around the various 
diving contractors.

A new attempt to organise the 3X divers was made during the au-
tumn of 1974.59 At that point, the company had secured a substantial 
job related to construction of the concrete gravity base structure (GBS) 
for the Beryl A and Brent B platforms on the UKCS. This meant a con-
centration of divers in the same location. The prime mover on this oc-
casion was Geir Jørgensen. There was never any question of affiliation 
with the LO. However, the divers progressed far enough to adopt a set 
of rules for a company union embracing everyone employed in 3X.60 
These gave great emphasis to measures for improving diver safety. Rep-
resentatives of the union contacted the NLIA in the spring of 1975, 
which was working at the time to develop safety regulations. But this 
initiative soon collapsed.

Organisation of the Seaway Falcon divers began in a similar way. A 
company union was formed at the end of January 1977 among the Nor-
wegian divers on the DSV. The divers held meetings after their shift 
ended, often in the mess. Among other actions, they elected a safety 
delegate – an important move for establishing some independence 
from the management. Mandated by the employees, the safety delegate 
could function as a union official. Discussions at several of the union’s 
first meetings concentrated on working environment and safety-related 
problems.61 In the spring of 1977, however, the main attention switched 
to various proposals from the management on holidays and pay. When 
the employees composed their first collective letter to the management, 
great emphasis was placed on avoiding an overly aggressive tone so that 
the management did not feel threatened and lost its room for manoeu-
vre in negotiations through an outright rejection.62

These cautious attempts to conduct talks with the management 
made no progress. When a pay increase which lay far below diver ex-
pectations was presented on a “take it or leave it” basis, emotions finally 
boiled over. By threatening a strike, the divers had adopted a confron-
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tational approach. The risk was that management would later respond 
with reprisals. To defend their present victory, the divers needed more 
support than each other and the little union they had formed. One pos-
sibility was therefore to join the Ekofisk Committee, which organised 
operator employees in Phillips. Although originally a house union, this 
had acquired a more independent profile. However, the divers found 
that the operator employees had little interest in forming a united front 
with the divers.

The main proponent of getting in touch with the LO was once again 
Jentoft. Hailing from Bergen, he was a former naval diver and – like 
several of Seaway’s most experienced personnel – had served with 3X. 
He had grown up in a family with close ties to the labour movement, so 
the LO seemed a natural option to him. The upshot was that he went 
ashore with a mandate to sign up everyone who had put their name to 
the threat of strike action with the LO. He went immediately to the 
LO office in Stavanger, which placed a call at once to the national sec-
retariat in Oslo. A few minutes later, Lars A Myhre appeared. He had 
just been commissioned by the LO to form a separate union for offshore 
workers. The request from the divers was a little gift to the LO, which 
was struggling at the time to win support from workers on the NCS. 
When Nopef, the LO’s offshore union, held its first national conference 
on the last weekend of October 1977, the divers were well represented. 
Their conditions also coloured press coverage of the conference. Jensen 
was interviewed by Dagsrevyen, the main TV news programme. Both he 
and Melvin Kvamme, a colleague from the same tour on Seaway Falcon, 
became members of the central committee.

To begin with, it was the divers involved in the little confrontation 
who joined Nopef. They were soon followed by the divers on the other 
tour. A number of the British divers also joined, along with a couple of 
divers from Seaway Hawk and Seaway Eagle. These were former sup-
ply ships which had been converted into small DSVs. Nopef thereby 
secured a solid foothold in the largest Norwegian-owned diving con-
tractor.

Unionisation of the Seaway personnel was a breakthrough for the 
union movement among the divers in the sense that the latter had now 
secured a voice which could promote their interests more effectively 
with companies and government agencies. Although the dispute which 
had got the whole ball rolling was about pay, safety and working en-
vironment issues attracted the greatest attention during the period 
which followed. As we will see, the divers would continue to focus on 
safety-related issues. Where general union rights and safety were con-
cerned, the unionised divers confined themselves to requests. Despite a 
contentious start, the divers remained the only occupational group on 
the NCS who did not back their demands with strike action. That was 

Arne Jentoft spilte en avgjørende rolle da dyk-
kerne på «Seaway Falcon» meldte seg inn i fag-
forbundet NOPEF. Han ble kjent som en uredd
talsmann for dykkerne. 
Foto: Rogalands Avis
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ledelsen om ferie og lønn som fikk størst oppmerksomhet. Da de ansat-
te for første gang sendte et felles brev til ledelsen, ble det lagt stor vekt
på at tonen ikke skulle være for krass, slik at ikke ledelsen følte seg truet
og dermed låste seg fast i forhandlingene med å svare «nei».62

De forsiktige forsøkene på å føre samtaler med ledelsen førte ikke
frem. Det var da ledelsen presenterte et nytt lønnstillegg langt dårligere
enn dykkernes forventninger, som et diktat, at det kokte over. Ved å true
med streik hadde dykkerne lagt seg på en konfrontasjonslinje. Man risi-
kerte at ledelsen på et senere tidspunkt svarte med represalier. For å for-
svare den foreløpige seieren trenge dykkerne flere støttespillere enn
hverandre og den lille «klubben» de hadde dannet. Det var fortsatt en
viss skepsis til LO blant dykkere. En mulighet var derfor å slutte seg til
Ekofisk-komiteen, som organiserte de operatøransatte i Phillips. Eko-
fisk-komiteen var opprinnelig en husforening, men hadde etter hvert
fått en mer uavhengig profil. Dykkerne opplevde imidlertid at interes-
sen for en felles front med dykkerne var liten blant de operatøransatte.

Den sterkeste pådriveren for å ta kontakt med LO var nok en gang
Arne Jentoft. Bergenseren Jentoft var tidligere marinedykker og hadde
altså som flere andre av de mest erfarne dykkerne i Seaway vært innom
3X. Jentoft hadde vokst opp i en familie med nær tilknytning til arbeider-
bevegelsen. For ham var LO derfor et naturlig alternativ. Det endte da
også med at han ble sendt på land med mandat til å melde samtlige som
hadde skrevet under trusselen om aksjoner, inn i LO. Jentoft dro rett til
LOs kontor i Stavanger. Derfra ble det umiddelbart ringt til LO-sekreta-
riatet i Oslo. Det tok bare noen minutter før Lars A. Myhre troppet opp.
Myhre hadde nettopp fått i oppdrag fra LO å danne et eget oljearbeider-
forbund. Henvendelsen fra dykkerne var en liten gavepakke til et LO
som på dette tidspunktet slet med å vinne oppslutning blant oljearbei-
derne. Da LOs oljearbeiderforbund NOPEF holdt sitt første landsmøte
den siste helgen i oktober 1977, var dykkerne godt representert. Dykker-
nes situasjon preget også pressedekningen av landsmøtet. Arne Jentoft
ble intervjuet i Dagsrevyen. Både Jentoft og Melvin Kvamme, også han
fra samme skift på «Seaway Falcon», ble med i sentralstyret.

Det var i første omgang dykkerne som hadde vært med på den lille
aksjonen, som meldte seg inn i NOPEF. Snart fulgte dykkerne på det
andre skiftet etter. Også flere av de britiske dykkerne meldte seg inn. Det
samme gjorde en og annen dykker fra «Seaway Hawk» og «Seaway
Eagle», begge forsyningsskip som var bygd om til mindre dykkerbåter.
Dermed hadde NOPEF sikret seg et solid fotfeste i det største norskeide
dykkerselskapet.

Organiseringen av dykkerne i Seaway var et gjennombrudd for fagbe-
vegelsen blant dykkerne i den forstand at dykkerne nå hadde fått en
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Arne Jentoft played a crucial role when the 
divers on Seaway Falcon joined the Nopef un-
ion. He became known as a fearless spokes-
person for the divers.
Photo: Rogalands Avis
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not because the unionised divers were satisfied with their conditions. 
The option of downing tools was discussed on a number of occasions. 
But the prospects of winning a possible dispute depended to a great 
extent on the level of support from the membership.

After the breakthrough on Seaway Falcon, the diver activists in Nopef 
tried whatever they could to exploit their position in Seaway to recruit 
divers in other companies. Their success was minimal. Nopef had 97 
diver members in 1981, all of whom worked for Seaway.63 Although 
four years had passed since the first divers were recruited, the union 
had failed to gain a single member in the other diving contractors. Two 
years later, the hub of the unionised divers remained Seaway.64 Four 
members in Comex and four in 2W were far from enough to make spe-
cific demands on these companies. Nopef even failed to secure a proper 
foothold in Scandive and Subsea Dolphin, which had their origins in 
the Norwegian community.

A theory on divers and unionisation

Readers of Bergen Arbeiderblad were confronted in 1982 with the fol-
lowing broadside from union official Trygve Gulliksen in Seaway:

Offshore personnel in general have taken their organisational tradi-
tions with them from land, have quickly established proper unions, 
and with them as instruments have secured acceptable work and 
pay conditions. The divers, on the other hand, are not a homogenous 
group but have come drifting in – some from the armed forces, some 
from abroad – and some or most of them are boys in search of adven-
ture without an earlier professional background. This conglomerate of 
divergent interests, the conservative, egotistical attitude of the divers, 
and their lack of union awareness have always made union collabora-
tion difficult – if not impossible.65

This article was an attempt to answer the question of why the divers had 
failed to achieve the same rights as other offshore workers. As can be 
seen, Gulliksen does not blame opposition from the diving contractors 
or lack of government support, but the divers themselves. His starting 
point is precisely whether there was something special about the divers 
and if so, what it comprised. The article is not only a possible theory 
about why divers had problems establishing strong unions, but also a 
presentation of diver culture – from a diver in the heat of battle. How-
ever, most of the points made can be countered with other arguments.

People with a union background from manufacturing undoubtedly 
played an important role when the offshore workers took action.66 Be-
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tween 1978 and 1984, their strike rate was 26 times higher than the 
average for other occupational categories in Norway.67 Like the divers, 
however, many groups of offshore workers were both young and came 
to the industry without strong union traditions. That applied to person-
nel on the drilling rigs, who unionised as early as the 1960s – but who 
in many cases quit the LO when they were compulsorily transferred 
from the general workers to the seamen’s union. The question then is 
why the divers did not follow suit when the other categories of offshore 
workers unionised?

Although it does not appear in print that often, Gulliksen is not the 
only observer to suggest that a background in the armed forces and 
what he calls “conservative, egotistical attitudes” may have influenced 
diver attitudes to unionisation. Between the lines, it is possible to dis-
cern a view that the basic ideological assumptions of the armed forces 
about obedience, discipline and commitment to King and Fatherland 
ran counter to the equally fundamental union assumption of a conflict 
of interests between employer and employee. But this again becomes a 
question of what came first. As mentioned above, divers were not the 
only group affected by an attitude of “every man for himself”. During 
the first few years, that applied to every category of offshore worker. 
It is only by organising a majority of the workforce and establishing a 
strong collective stance towards the employers that a union can funda-
mentally alter relationships between colleagues.

The divers were indeed special in many respects. However, nothing 
about the group which worked on Seaway Falcon suggested that they 
would be more positive towards unionisation than other Norwegian 
divers. Seaway Falcon was the one of the most modern DSVs, with pros-
pects for paying the best rates – at least for divers from Norway. Seaway 
could thereby attract the most experienced of these. That undoubtedly 
gave the divers a certain self-confidence when they decided to threaten 
a stoppage. This meant at the same time that the proportion of people 
with a naval diving background in the team on Seaway Falcon was larg-
er than the average for Norwegian divers. Nothing indicates that such a 
background produced particularly conservative attitudes. In any event, 
these attitudes did not prevent the relevant divers from joining the LO.

Nor did an affiliation with the navy, which was at least as strong for 
many US and British divers as it was in Norway, appear to have been 
crucial for the failure of these groups to establish strong unions. Swann 
describes how a number of attempts were made to unionise American 
divers. The Maritime Union came close to success in 1974.68 At one 
point, a majority of divers in all the major diving contractors except 
Taylor Diving had petitioned for an internal vote on whether to un-
ionise and demand collective pay agreements. The US system called 
for such signed petitions before a company could be unionised. Feeling 
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themselves under threat, the diving companies hired a firm which spe-
cialised in union-busting. Tactics deployed included placing spies in the 
workplace. The union nevertheless succeeded in collecting signatures 
from more than 50 per cent of the divers in all 24 of the large diving 
contractors. After strong pressure from the management, however, the 
pro-union vote only achieved a majority in three of the biggest compa-
nies – S&H, McDermott and Ocean Systems. Although these were sub-
stantial enterprises, that was not enough for survival and the attempt 
at unionisation collapsed. Those divers who dared to declare personal 
membership of a trade union risked being fired.

The defeat of the unionised American divers also affected condi-
tions on the NCS. Those US divers on the NCS who had been involved 
at one time or another in petitioning for union recognition at home 
were likely to be particularly reluctant to appear pro-union when oper-
ating under more uncertain terms in foreign waters. At the same time, 
the management and the supervisors, who had helped to win what one 
of the key leaders in the diving industry described as a “war”, would be 
conscious of the need to counter similar attempts to unionise in other 
countries. If American unions had succeeded in organising the divers 
– something they came close to doing   – both British and Norwegian 
divers would probably have unionised. It is worth noting that the Amer-
ican divers came closer to success in establishing strong unions than 
many other oil workers in a part of the USA where employer antipathy 
to such organisations was particularly strong.

As mentioned above, however, the union movement had success 
with other Norwegian offshore workers even though corresponding 
employee groups in the USA and to some extent in the UK failed to 
unionise. This may quite simply be down to a combination of individual 
efforts and chance. The small union protest action might not have led 
to membership of Nopef if Jentoft’s father had not imprinted him with 
socialist ideas. Alternatives could have been that the divers failed to 
unionise at all, or joined one of the independent unions outside the LO. 
However, it is unlikely to be a coincidence that Seaway was where the 
divers unionised.

Unlike the exploration rigs, Seaway Falcon was a relatively large diver 
workplace. That made it easier for the divers there to define themselves 
as a group in relation to management. While discussions about strike ac-
tion were under way out on the DSV, a substantial number of the divers 
were in saturation. The petition was passed to them in the chamber for 
their signatures. That would hardly have been possible if the relevant 
diving supervisors had not supported the protest. It is difficult to see 
how anyone could campaign against the wishes of the supervisors, giv-
en the dependent position people were in once they had entered a satu-
ration spread. Unlike the other Norwegian diving contractors, Seaway 
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had a long-term contract which involved year-round diving. Typically 
enough, the unionised divers had corresponding problems recruiting 
British divers on the converted supply ships Seaway Hawk and Seaway 
Eagle, even though these belonged to the same company.

As a group, the divers were in much better physical shape than the 
average Norwegian and the other groups of workers on the NCS. A sub-
stantial proportion of them had undergone a tough period of military 
training during an important period of their lives. In many cases, that 
may have contributed to a personal devotion to duty. But little suggests 
that their special background explains why the divers, unlike many oth-
er groups of Norwegian offshore workers, failed to establish a strong ne-
gotiating position versus the companies and the government. If divers 
as a group differed from other offshore workers, that seems primarily to 
reflect conditions external to the divers themselves. These relate to the 
work they did, the company structure they worked within, and the way 
the government got to grips with and regulated their complex working 
conditions.
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Chapter 4

Accidents  
and regulations

Things went wrong several times on Ocean Viking in the spring of 1971, 
during preparations for test production on Ekofisk. A bolt failed just as 
a bell carrying two divers was being hoisted onto the deck.1 The bell hit 
the water hard, but the divers incredibly enough escaped without seri-
ous physical injury. However, it took a long time to recover the bell and 
the lengthy period on the seabed meant that the divers had to spend 
a long time in the deck decompression chamber (DDC). But the acci-
dent had caused delays. The rig was about to leave the well. To avoid 
further hold-ups, Phillips asked diving contractor Comex to do the rest 
of the work with surface-oriented diving. So two men descended to a 
depth of about 70 metres without a bell, in normal frogman’s gear. They 
could only stay down seven-eight minutes before having to ascend for 
decompression. The job remained unfinished. Another pair of divers 
was brought out at short notice. One was fetched from the Dickens bar 
in Stavanger, where divers and other offshore workers congregated at 
the time. The two – one Norwegian and one Briton – were sent down 
as soon as they arrived on the platform. Night had then fallen, and the 
water temperature was 5.9°C. After eight minutes on the bottom, they 
also had to decompress before they could leave the water. The ascent 
would take a total of 24 minutes with halts at 12 and then nine metres 
from the surface. Finally, they had to spend 12 minutes at three metres. 
However, the British diver went to the surface at once. He was feeling 
ill. His colleague, who was still at three metres, managed desperately to 
wave him back down again. After seven minutes, it was the Norwegian 
diver’s turn to have problems. He was so chilled that he could not keep 
hold of the mouthpiece which supplied breathing gas to the two divers 

A diver lies in the water, probably waiting to 
be retrieved. Another is being hoisted up in a 
basket. Such acrobatics in entering and leav-
ing the workplace contravened the regula-
tions, but continued to be practised until well 
into the 1970s.
Photo: Mike Lally
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from the surface. He vomited and ascended to the surface five minutes 
too early. The British diver followed him up. The Norwegian was hoist-
ed up first, but when the basket came down again for the Briton, he was 
dead and floating on his back. It was just after midnight on 9 March 
1971. Attempts at resuscitation by Ocean Viking’s crew were unavailing.

Just a few months later, on 5 May 1971, the crew on Ocean Viking 
witnessed yet another tragic diving accident. A new suit and ventilation 
system were to be tested, a diving bell was sent to the bottom, and the 
diver left the bell. Nobody knows what happened then, but the diver 
clearly got too much air in his suit. Because the pressure steadily fell 
as he ascended, he rose faster and faster towards the surface like a bal-
loon. The diving supervisor and the crew on deck tried to get hold of 
him with a basket, but to no avail. When the air was released, the diver 
sank like a stone. His body was found on the seabed beneath the rig the 
day after.

Dreams and reality under water

The accidents on Ocean Viking served as a concrete reminder that Nor-
way’s oil adventure would come at a price. Nevertheless, several years 
were to pass before society seriously woke up to this reality, at least 
where diving was concerned. The deaths warranted only brief mentions 
in the Norwegian press.2 Stavanger Aftenblad was the only daily news-
paper to devote some space to the first accident.3 But even it, the larg-
est paper in the new oil region, confined the second fatality to a brief 
single-column report.4 The spirit of the times was coloured by dreams 
of all the benefits oil would bring. Cartoons of ordinary Norwegians 
dressed as rich oil sheikhs were carried in the media. At the same time, 
great political tensions prevailed. The non-socialist coalition headed by 
Per Borten resigned at the beginning of 1971. On the weekend after the 
first diving death, Trygve Bratteli began to construct a minority Labour 
government. By the time the second fatality occurred, the country was 
clearly heading for a referendum on joining the European Community 
(EC). Much was talked about oil during the subsequent “EC struggle”. 
But the broader issues dominated. How was Norway to ensure national 
control of its oil resources when production from Ekofisk and possible 
other discoveries in the North Sea began? What was the country to do 
with its future oil billions?

On the same day that the newspapers wrote about the second diving 
death, it was reported that Phillips was completing the installation work 
which might permit test production to begin from Ekofisk that week. A 
further four weeks was to pass before the field started producing from 
the converted Gulftide drilling rig. This event was covered in detail on 
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the TV news. Bratteli declared it was a historic day for Norway. He 
did not mention the divers in his speech. Somebody had undoubtedly 
told him about the deaths which had just occurred. A story has long 
circulated in the diving community that the prime minister had a short 
impromptu meeting immediately after the inauguration ceremony with 
a group of divers who were present.5 In this conversation, he is alleged 
to have said that they did a job of inestimable importance for Norway. 
The divers took note of these words. But had the oil industry itself and 
society at large adopted the necessary precautions which would ensure 
that this work was done in an acceptable manner? How much danger 
could a person be asked to face in the hunt for valuable oil? Or were the 
two divers who died in the hectic final preparations for test production 
from Gulftide to be regarded sacrifices – ones which nobody wanted, 
but which proved a price which had to be paid for venturing into the 
unknown?

A dangerous industry

People were well aware that this business could be dangerous. In 1966, 
when the Storting (parliament) was considering the royal decree which 
would serve in many respects as a “constitution” for the Norwegian oil 
industry, Edvard Hambro spelt out, as the rapporteur for the Conserv-
ative Party, the hazards involved in initiating oil activities in one of the 
world’s roughest seas: “... one must not be too pessimistic or overdram-
atise, but we must be aware that accidents happen when drilling for oil 
and gas.”6 So it was no coincidence that safety occupied a central place 
in the Storting’s sole – and very brief – political discussion ahead of the 
start to drilling on the NCS.

Hambro was to be proved right. The early years of Norway’s oil his-
tory were coloured by many serious work accidents. Divers were not the 
only group affected. A month after the second diving fatality on Ocean 
Viking, a roughneck died on the same rig after several tonnes of equip-
ment fell on him. The Ekofisk development alone yielded 45 registered 
deaths, including a helicopter crash which killed four people in 1973 
and a fire with three dead two years later. However, most of the fatali-
ties were work accidents – like the diver deaths on Ocean Viking – which 
only killed one person. Eighty-two people died up to 1978, when exten-
sive work was also being done on Frigg and Statfjord. That was before 
the 1980 Alexander L Kielland disaster, when 123 people lost their lives. 
In retrospect, these accidents fall into a pattern which clearly indicates 
that extensive offshore operations had been launched in the North Sea 
without it being possible to deal with the associated safety challenges. 

Dykkerne var ikke den eneste gruppen olje -
arbeidere som var utsatt for stor risiko i sitt
daglige arbeid. Boremannskapet på «Ocean
Viking» opplevde flere alvorlige ulykker.
Foto: Stavanger Aftenblad
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Trygve Bratteli slo fast at det var en historisk dag for Norge. Bratteli
nevnte ikke dykkerne i sin tale. Noen hadde nok fortalt ham om ulyk-
kene som inntraff rett før. Blant dykkere har det lenge versert en histo-
rie om at Bratteli rett etter åpningsseremonien hadde et lite, improvisert
møte med en gruppe dykkere som var til stede.5 I samtalen med dykker-
ne skal han ha sagt at de utførte et arbeid av uvurderlig betydning for
Norge. Det var ord dykkerne merket seg. Men hadde oljeindustrien selv
og samfunnet tatt de nødvendige forholdsregler for å sikre at dette arbei-
det ble gjennomført på forsvarlig vis? Hvor gikk grensen for hvor store
farer man kunne utsette et menneske for i jaget etter den verdifulle
oljen? Eller var de to dykkerne som omkom i den hektiske innspurten
forut for prøveproduksjonene på «Gulftide», ofre, ofre som ingen
ønsket, men som viste seg å være en pris man måtte betale for å bevege
seg inn i det ukjente?

En farlig næring
Man visste godt at det kunne bli farlig. I 1966, under behandlingen av
den kongelige resolusjonen som på mange måter skulle utgjøre en
grunnlov for norsk oljevirksomhet, gjorde saksordfører fra Høyre,
Edvard Hambro, Stortinges medlemmer oppmerksom på farene som lå
i å sette i gang oljevirksomhet i et av verdens mest værharde havområ-
der, «... man skal ikke være for pessimistisk eller gjøre det hele for dra-
matisk, men vi skal være klar over at det skjer uhell under boring etter
olje og gass.»6 Derfor var det ingen tilfeldighet at sikkerheten sto i sen-
trum under Stortingets eneste og svært korte politiske behandling forut
for den første oljeletingen på norsk kontinentalsokkel. 

Hambro skulle få rett. Den første norske oljehistorien skulle bli pre-
get av mange alvorlige arbeidsulykker. Det var ikke bare dykkere som ble
rammet. En måned etter den siste av de to dykkerulykkene på «Ocean
Viking» i 1971, omkom en boredekksarbeider på samme rigg etter å ha
fått flere tonn over seg. Bare under Ekofisk-utbyggingen ble det regis-
trert til sammen 45 døde. Tallet omfatter en helikopterulykke i 1973 med
fire omkomne og en brann i 1975 med tre omkomne. De fleste ulykkene
var imidlertid arbeidsulykker, tilsvarende dykkerulykkene på «Ocean
Viking», hvor kun én arbeider omkom. Frem til og med 1978, da det
pågikk omfattende aktiviteter også på Frigg og Statfjord, omkom 82 per-
soner. Det var før katastrofen på «Alexander L. Kielland», hvor 123
omkom. I ettertid faller ulykkene inn i et mønster som tydelig indikerer
at man hadde satt i gang en omfattende virksomhet til havs i Nordsjøen
uten å beherske de sikkerhetsmessige utfordringene som fulgte med.
Dykkerne skulle forbli overrepresentert i ulykkesstatistikken, selv etter
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Divers were not the only group of offshore 
employees exposed to considerable risks in 
their daily work. The drillers on Ocean Viking 
experienced several serious accidents.
Photo: Stavanger Aftenblad
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Divers were to remain over-represented in the accident statistics, even 
after the rest of the offshore industry became noticeably safer.

An obvious explanation for the large number of accidents and 
work-related injuries could be that diving was particularly hazardous. 
We have seen how the divers, compared with other groups of offshore 
workers, tended to be over-represented in jobs at the extreme limits of 
the technologically possible. At best, that explanation is inadequate. 
The potential for diving accidents was – and is – substantial. But the 
same holds true of other technologies, such as nuclear energy, rail 
transport and aviation, which nevertheless suffer fewer accidents. The 
question then is the extent to which companies, government and, of 
course, the divers themselves compensated for the risks by setting par-
ticularly stringent standards for the equipment, the way it was used and 
the conditions when dives could be made.

Diving regulation

The diving industry as such has always been concerned with safety, of 
course. Precisely because humans are not physically equipped to stay 
under water for long periods, this activity is in itself a matter of devis-
ing technical facilities and of training divers to handle techniques and 
procedures which minimise the risk. All basic diver training is thereby 
intrinsically safety education. At the same time, however, there seems 
to have been a tendency to introduce new hardware and methods with 
no reliable knowledge in advance about how they would affect safety 
and diver health. It also appears that new generations have started div-
ing without any satisfactory training programmes in place. Moreover, 
the government was slow to establish effective regulatory systems for 
diving compared with many other industries and professions.

Although the use of diving for building quays, bridge foundations, 
dams and the like expanded greatly in Norway during the first decades 
after the Second World War, it took a long time for any form of regula-
tion of this activity to emerge. As early as 1931, in the wake of a diving 
accident in the Hjelte Fjord, efforts were launched to develop regula-
tions for diving. These proved fruitless.7 Work resumed after a number 
of diving deaths during the war. At that time, draft regulations existed 
which called for a form of certification based on authorised training in 
diving work. However, these proposals remained on the shelf because 
no school of diving existed. Although Norway had 200-300 professional 
divers as early as the immediate post-war period, it remained the case 
in practice that anyone who wanted could undertake diving jobs.

Starting in the interwar years, the navy provided the only practical 
and theoretical education. Its diving regulations of 1915 were used as a 

Hazardous work during the hectic develop-
ment phase out in the North Sea some time 
in the mid-1970s – before an effective safety 
regime was established. All three people 
pictured are divers.
Photo: Børre Børretzen
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“manual” by many divers right up to the end of the 1950s. These spec-
ified that a diver had to be able to swim and be “strongly built and ap-
propriately sized for the regulation diving suits”, and that divers should 
preferably be lean (“divers with a tendency to put on weight should 
be dismissed and must under no circumstances be used in greater 
depths”).8

Torkell Tande from the Liberal Party asked during the Storting’s 
question time in January 1959 why diving regulations had still not been 
put in place.9 Andreas Cappelen, the local government minister of the 
day, replied that the relevant civil servants in the ministry had been 
occupied with other pressing work. In other words, diving did not have 
the highest priority. Nevertheless, the government adopted regulations 
for diving work with helmet and hose by royal decree two days later, 
on 30 January.10 The text of the decree was very short. The age limits 
for commercial diving was set at 21-40, but with opportunities for ex-
emptions. Furthermore, divers needed an approved licence issued by 
the Norwegian Labour Inspection Authority (NLIA). Apart from a re-
quirement that a diver had to have a health certificate from a specially 
appointed doctor, the qualifications required to obtain a licence were 
not specified.

Diver training by the navy was significantly improved in the 1960s 
compared with the interwar years and the immediate postwar period. 
A number of private courses also existed. But no educational system 
was in place for the new challenges faced by divers in the North Sea.

A common feature of all the reports by Norwegian divers about their 
first encounter with working conditions offshore is that their existing 
training was inadequate, and that they needed in practice to be trained 
on the job. So it was an advantage for the first Norwegian North Sea di-
vers that they met apparently experienced American and British coun-
terparts. But too many of the Norwegians undoubtedly placed excessive 
reliance on their rather older British and American colleagues. As Jim 
Limbrick notes about his days in the UK’s early offshore industry, no 
training for the type of diving done on the North Sea existed in Britain 
either.11 “[W]e were inexperienced oilfield divers, but in the UK at that 
time there were no British oilfield divers, nor oilfield training to be had 
...”12 Christopher Swann, who details the meeting between the Ameri-
can divers and the North Sea, describes an industry and its practition-
ers similarly unprepared for the extreme challenges they faced.

Learning through trial and error and through social contacts be-
tween the divers was far from adequate in an industry which operated 
so close to the limits of the technologically feasible. During the 1960s 
and 1970s, the oil companies seldom interfered with the way diving 
contractors dealt with safety issues. The key questions when negotiat-
ing a contract were whether the company concerned could do the rel-
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evant job, at what price and – often most importantly – how quickly. 
This pressure on time found its best expression in the development of 
diving tables. The ability to perform an assignment depended in part on 
pure diving skills and the individual diver’s ability to overcome all possi-
ble technical and practical challenges. But a crucial financial criterion 
for contractors competing with each other was how long they could 
allow a diver to work on the seabed and how much time he needed to 
decompress on the ascent.

The starting point for the diving contractors was the US Navy’s div-
ing tables. That was natural. These tables built on the most detailed 
research and the most extensive experience available there and then. 
But they were also based on military risk assessments and goals. For 
most naval divers, diving was primarily a way to travel from one place 
to another. The diving tables for deeper water were intended for possi-
ble evacuation from submarines in a crisis, not extensive subsea work 
over a number of years. Research done paid little attention to possible 
latent injuries caused by working under high pressure in deep water. 
The question was whether the same tables could be used by divers who 
dived day in and day out, some for a whole professional career. When 
the contractors eventually developed their own diving tables, the mo-
tive initially was not to identify the greatest safety margins. On the 
contrary, they were after the facts which allowed a dive to be complet-
ed as quickly as possible. The contractors also kept their tables secret 
from each other. Speedy ones were a competitive advantage. Since this 
was an expanding industry with a shortage of experienced divers, the 
contractors could be tempted to send novices down before they were 
adequately aware of the challenges they faced.

Green light for diving from Ocean Traveler  
and Ocean Viking

While motivated perhaps by curiosity rather than a sense of duty, there 
was certainly no shortage of interest among the Norwegian civil serv-
ants concerned with safety issues when Ocean Traveler first anchored in 
Stavanger during the summer of 1966. Certain American oilmen found 
their misgivings about Norway confirmed when representatives from 
no less than six government agencies – including the NLIA – arrived to 
inspect the rig.13 The Norwegian inspectors drew up a list of 60 items 
which had to be improved before drilling could start.14 None called 
for significant conversion work, but covered such points as improved 
radio communication, hand rails on dangerous companionways and 
“No smoking” signs in particularly vulnerable locations. The final item 
required that doors be fitted to the toilets. Most of these points were 
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accepted by the company. Where the last item was concerned, it main-
tained that shower curtains were sufficient. Apart from a requirement 
for gas cylinders to be stored in an adequate manner on board, nothing 
on the list related to the rig’s diving system.

On 1 July that year, however, the NLIA followed up with its own lit-
tle inspection of Ocean Systems, which had the first diving contract on 
Ocean Traveler. This check was led by Ragnar Winsnes, who had studied 
engineering in Germany during the Second World War.15 As an NLIA 
official, he had been responsible for professional inshore diving and had 
never dealt with the kind of diving which was now to be conducted in 
the North Sea.

The detailed report prepared by Winsnes after his meeting with 
Ocean Systems is coloured by the fact that the assignment in the new 
oil city of Stavanger had a certain exotic character.16 The American div-
ing experts clearly made a good impression on him. So did the equip-
ment they could present. Dan Wilson, who headed the company’s start-
up on the NCS, emphasised that he would not leave Norway until he 
was certain that everything was going as it should. Lyle Kirling, his 
designated successor, would personally be taking part in the first dives 
before transferring to administrative duties. Wilson noted that Ocean 
Systems used the US Navy’s diving tables, and also reported that it had 
improved these in certain areas on the basis of its own experience and 
research. Winsnes, whose only previous contacts had been with small 
Norwegian diving companies, was naturally impressed at meeting a 
contractor which conducted its own extensive research. “The prelim-
inary report from this test dive runs to about 200 typewritten pages, 
which should provide an indication of the extensive scientific work car-
ried out by the company to safeguard the divers in their work.”17

Ocean Systems also explained that it was making provisions to use 
a number of Norwegian divers. Odd Berg from Nord-Norges Dykker- 
og Froskemannsservice was at the meeting and gave assurances that 
only divers trained by the navy would be employed. Wilson knew that 
the Norwegian divers would be under training for the first three-six 
months, working only as topside crew. Winsnes’ conclusions were un-
reservedly positive:

During my visit, I became fully confident that Messrs Wilson, Kirling, 
Gianotti and Berg had both the human and the technical knowledge 
required for this diving project. The equipment was designed by 
Ocean Systems itself, and seemed very solid and well conceived. It 
has also been tested in earlier dives. I have no safety-related concerns 
in connection with this project.18

Ragnar Winsnes hadde hovedansvaret for opp-
følging av dykking i Arbeidstilsynet fra slutten
av 1960-tallet frem til 1978. Winsnes ble utdan-
net som ingeniør i Tyskland under krigen. Under
oppholdet skal han ha vært tilknyttet den 
norske etterretningsorganisasjonen XU, som
smuglet viktig teknologisk informasjon ut fra
Tyskland.
Foto: Stavanger Aftenblad
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med 60 punkter som måtte utbedres før plattformen kunne starte
boring.14 Ingen av punktene forutsatte vesentlige ombygginger av rig-
gen. Det dreide seg om forhold som bedre radiosamband, rekkverk til
farlige trapper og skilt med «Røyking forbudt» på spesielt utsatte ste-
der. Som siste punkt krevde de norske inspektørene at toalettene skul-
le utstyres med dører. Selskapene aksepterte de fleste punktene. Når
det gjaldt det siste, mente de at dusjforheng burde være tilstrekkelig. I
et av punktene vises det til at gassflasker måtte lagres forsvarlig om
bord. For øvrig var det ingen punkter som var relatert til dykkesyste-
met om bord på plattformen.

Den 1. juli samme sommer fulgte imidlertid Arbeidstilsynet opp med
en egen liten inspeksjon av dykkerselskapet Ocean Systems, som hadde
den første dykkerkontrakten på «Ocean Traveler». Inspeksjonen ble
ledet av ingeniøren Ragnar Winsnes. Winsnes hadde sin utdannelse fra
Tyskland under krigen.15 Som ansatt i Arbeidstilsynet hadde Winsnes
forholdt seg til yrkesdykkingen innaskjærs – han hadde aldri hatt befat-
ning med den type dykking som nå skulle utføres i Nordsjøen. 

Winsnes’ utførlige referat fra møtet med Ocean Systems bærer preg
av at inspeksjonsoppdrag til den nye oljebyen Stavanger hadde et visst
eksotisk preg.16 De amerikanske dykkeekspertene gjorde tydelig et godt
inntrykk på Winsnes. Det samme gjorde utstyret de kunne vise frem.
Dan Wilson, som ledet selskapets oppstart på norsk sokkel, understre-
ket at han ikke ville forlate Norge før han var sikker på at alt gikk som det
skulle. Lyle Kirlin, som var tenkt å overta ledelsen, skulle selv delta i de
første dykkene før han etter hvert skulle gå over til administrative opp-
gaver. Wilson viste til at Ocean Systems benyttet US Navys dykketabel-
ler. Han kunne samtidig fortelle at selskapet som følge av egne erfaring-
er og forskning hadde forbedret tabellene på noen punkter. For
Winsnes, som ikke hadde vært i kontakt med annet enn mindre norske
dykkerselskaper, var det naturlig nok imponerende å møte et dykkersel-
skap som selv drev omfattende forskning: «Den foreløpige rapporten
over dette forsøksdykket er på cirka 200 maskinskrevne sider, hvilket tør
være et uttrykk for det omfattende vitenskapelige arbeidet som ytes fra
firmaets side for å sikre dykkerne i deres arbeid.»17

Ocean Systems redegjorde også for at selskapet la opp til å benytte seg
av en del norske dykkere. Odd Berg fra Nord-Norges Froskemanns- og
dykkeservice deltok på møtet. Han forsikret at kun dykkere med opplæ-
ring fra Marinens froskemannsskole ville slippe til. Wilson viste til at de
norske dykkerne i de første tre til seks månedene ville gå i opplæring og
kun fungere som dekksmannskaper. Winsnes’ konklusjon var uforbe-
holdent positiv:
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Ragnar Winsnes was the principal person 
responsible for supervising diving at the Nor-
wegian Labour Inspection Authority from the 
late 1960s until 1978. Educated as an engineer 
in Germany during the Second World War, he 
is said to have been part of the Norwegian XU 
intelligence organisation, which smuggled 
important technological information from 
Germany.
Photo: Stavanger Aftenblad
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The report from Winsnes was for internal use. In a letter to the Nor-
wegian Petroleum Council in November that year, Esso noted that the 
company had gained the impression that Winsnes had given verbal ap-
proval of the relevant diving systems.19 However, Esso lacked written 
evidence which could confirm this. The company wanted a minimum 
of Norwegian government interference in its operations. At the same 
time, it was worried that expensive safety-related requirements would 
be introduced at a later stage. It was accordingly necessary to get the 
government to confirm that they approved of the planned activities. 
Esso accordingly followed up by submitting copies of checklists and div-
ing tables to be used by Ocean Systems.

In connection with a similar clearance of Ocean Viking that autumn, 
the NLIA was sent documents about the diving systems to be used by 
operator Phillips.20 Diving from the rig was to be conducted by US con-
tractor Sanford Brothers. Instead of assessing the information itself, the 
NLIA sent it to the naval diving and frogman school at Haakonsvern.21 
The case was given to Commander Jens Smith-Sivertsen, a young diving 
doctor. Since Norwegian knowledge of deep diving was so limited, it 
was entirely natural to draw on the navy’s expertise. During the brief 
time he had been at Haakonsvern, Smith-Sivertsen had not only dealt 
with naval divers but also been used as an expert in serious cases of the 
bends among professional and recreational divers. Along with Winsnes, 
he was to be a recurring figure in government dealings related to North 
Sea diving during the years that followed.

The primary motive of the NLIA in sending the information to 
Haakonsvern on this occasion had been to obtain a medical assess-
ment. Smith-Sivertsen’s initial reaction was that it would be difficult to 
make any evaluation at all, since the material encompassed little more 
than a brief illustrated report and a list giving the background of the 
relevant divers. It contained no reference to safety regulations, plans for 

Jens Smith-Sivertsen var nyansatt som dyk-
kerlege ved Haakonsvern da han første gang
fikk befatning med dykking i Nordsjøen. Han
var lenge den norske legen som myndighetene
lente seg mest mot i tilfeller der det ble stilt
spørsmål ved dykkermedisinske forhold.
Senere ble Smith-Sivertsen kritisk til hvordan
selskaper og myndigheter aksepterte at gren-
sen for hva som var fysisk mulig for den enkelte
dykker, ble utvidet.
Kilde: Jens Smith-Sivertsen
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Under mitt besøk fikk jeg full tillit til at herrene Wilson, Kirling, Gianotti

og Berg har både de menneskelige og de tekniske kunnskaper som dette

dykkerprosjektet forutsetter. Utstyret var av Ocean Systems’ egen

konstruksjon og det virket meget solid og vel gjennomtenkt. Det er også

prøvd ved tidligere dykk. Jeg har ingen vernemessige betenkeligheter i

forbindelse med dette prosjektet.18

Winsnes’ notat var til intern bruk. I et brev til Statens Oljeråd i novem-
ber samme år viste Esso til at selskapet hadde fått inntrykk av at Wins-
nes muntlig hadde gått god for de aktuelle dykkesystemene.19 Esso sav-
net imidlertid skriftlig materiale som bekreftet dette. Esso ønsket minst
mulig innblanding fra norske myndigheter i virksomheten. Samtidig
fryktet selskapet at det skulle komme kostbare sikkerhetsrelaterte krav i
ettertid. Derfor var det om å gjøre å få myndighetene til å bekrefte at de
gikk god for de planlagte aktivitetene. Esso fulgte derfor opp med å over-
sende kopier av sjekklister og dykketabeller som skulle benyttes av
Ocean Systems. 

I forbindelse med en tilsvarende klargjøring av riggen «Ocean
Viking» samme høst fikk Arbeidstilsynet tilsendt dokumenter om dyk-
kesystemer som skulle benyttes av operatøren Phillips.20 Dykkingen på
«Ocean Viking» skulle utføres av det amerikanske dykkerselskapet San-
ford Brothers. I stedet for å vurdere materialet selv sendte Arbeidstilsy-
net det denne gangen over til Sjøforsvarets Dykker- og Froskemannssko-
le på Haakonsvern ved Bergen.21 Her var det den unge dykkerlegen og
orlogskapteinen Jens Smith-Sivertsen som ble satt på saken. I og med at
kunnskapen om dypdykking var så begrenset i Norge, var det på alle
måter naturlig å trekke på den kompetansen som fantes i Marinen. I
løpet av den korte tiden Smith-Sivertsen hadde vært ved Haakonsvern,
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Jens Smith-Sivertsen had recently been 
appointed medical officer for diving at the 
Haakonsvern naval base when he first became 
involved with this activity in the North Sea. 
He was long the Norwegian physician in whom 
the government placed the greatest reliance 
when questions were raised about diving 
health. He later became critical of the way 
companies and the government accepted an 
expansion in the limits of what was physically 
possible for a diver.
Source: Jens Smith-Sivertsen
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the actual diving or the decompression tables to be used. After obtain-
ing more information and a conversation lasting two and a half hours at 
Bergen’s Flesland airport with Jack Lahm, Sanford Brothers’ represent-
ative in Norway, Smith-Sivertsen wrote a report for the ministry where, 
like Winsnes, he expressed a positive view of both the equipment and 
the planned diving.22 He could note that he had seen a diving spread 
similar to the one which was now to be used during a visit to the US 
Navy a couple of years earlier. The US Navy diving tables used by San-
ford Brothers were well known in the Norwegian navy, even though 
nobody actually had any experience with using them for hard work in 
deep water.

The correspondence on safety issues in connection with the start 
to diving on Ocean Traveler and Ocean Viking was clearly influenced by 
uncertainty over who had responsibility for what, and which legislation 
might apply. In its comment, the NLIA expressed reservations about 
whether Norway’s Worker Protection Act also applied offshore. That 
question was never clarified. It was also unclear which government 
agency could issue approvals. The only area in which observations by 
the Norwegian authorities had any direct consequences for the first 
dives was the requirement for medical monitoring. A group of doctors 
was appointed under Smith-Sivertsen’s leadership to approve divers for 
work offshore.23 The companies followed up by hiring their own doc-
tors.24

As long as no government agency intervened and declared that the 
planned diving was unacceptable, the companies could assume that 
they had the necessary approval. This meant in practice that the assess-
ments made by Winsnes and Smith-Sivertsen were adopted. Neither of 
them possessed the necessary expertise to play that role at the time. 
But nor did anyone else in Norway. The need for more expertise on 
deep diving would be made clear a few months into Ocean Viking’s first 
drilling season.

Fatal “swell-up”

The 22-year-old British diver Roger John Lyons from Manchester was 
sent down to a depth of 67 metres from Ocean Viking on 3 October 
1967, outfitted with helmet and hose but alone and without a bell.25 He 
worked for Sanford Brothers. During the first stage of his ascent, Lyons 
told the surface team that he felt unwell. He allegedly reported that his 
condition improved somewhat on the way up. But something must have 
happened at some point or another. At an unknown depth, the diver 
“swelled up” and died as a result.
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This fatality was treated in the same way as other deaths at work in 
Norway by bringing in the police. The helmet equipment used during 
the dive was taken to Bergen. Because nobody was able to identify a 
fault, it was returned to the North Sea. Since no specific diving regula-
tions existed, it was impossible to prove that the company or any indi-
viduals on board had done anything illegal. The only study which exists 
after the accident was carried out by Smith-Sivertsen. He knew that 
the victim had recently had a medical examination and accordingly 
concluded that the accident could not be health-related. The deceased 
was also regarded as an experienced diver. Smith-Sivertsen accordingly 
concluded that it was unlikely that Lyons had made a mistake, provid-
ing he was fully conscious, and speculated that the accident could have 
happened because a toxic gas mixture in the suit had been circulated. 
He referred to a case in Sweden where this had occurred.

Dykkerklokke av typen Orion som ble benyttet
av Ocean Systems. Bildet er fra 1968. Dykkeren
til venstre i bildet er Thomas Michael Courtny
Lally. 
Foto: NOM
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Oppblåsning med døden til følge

Den 3. oktober 1967 ble den 23 år gamle britiske dykkeren Roger John
Lyons fra Manchester sendt ned på 67 meter med hjelm og slange, alene,
uten dykkerklokke, fra «Ocean Viking».25 Lyons arbeidet for Sanford
Brothers. Under første del av oppstigningen meldte Lyons fra til overfla-
ten at han følte seg dårlig. Han skal ha meldt fra at tilstanden bedret seg
noe på vei opp. Men på et eller annet tidspunkt må noe ha inntruffet.
Uvisst fra hvilket dyp «blåste dykkeren opp», med døden til følge. 

Ulykken ble behandlet som andre dødsulykker i arbeidslivet ved at
politiet ble koblet inn. Hjelmdykkerutstyret som var blitt benyttet under
dykket, ble fraktet til Bergen. Da ingen var i stand til å påvise noen feil,
ble det sendt ut i Nordsjøen igjen. I og med at det ikke eksisterte noe eget
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An Orion diving bell used by Ocean Systems, 
photographed in 1968. Mike Lally is on the 
left.
Photo: Mike Lally
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While Smith-Sivertsen’s assessments appear sincere, he represents 
a problematic source in this case since he had vouched for both the 
equipment and Sanford Brothers’ diving expertise only a few months 
earlier. When his study concluded that the dive, as conducted on the 
day of the accident, “cannot be characterised as directly unacceptable”, 
he vouched once again for the company. According to Smith-Sivertsen, 
it was only beyond 200 feet (66 metres) that the depth alone called 
for the use of a diving bell.26 Yet he notes that the accident could have 
been avoided if the dive had been conducted with a bell. Knowing the 
requirements subsequently established for diving safety and the sourc-
es available after the accident leaves one with more questions than 
answers.27 Ocean Viking had a bell and a modern deck decompression 
chamber (DDC) on board. Why was this equipment not used for diving 
to 67 metres? Why was Lyons diving alone? Sanford Brothers must have 
been aware of the element of risk in such an operation in the North Sea.

Although Smith-Sivertsen neither referred to weaknesses in the 
equipment nor pointed to errors in the behaviour of the victim or the 
company, however, he said something indirectly about these aspects 
through a proposal for improvements in the wake of the accident. In 
his view, “the use of diving bell should become mandatory for safety 
reasons when diving in the open sea from a standing position which 
lies more than three metres above the surface of the sea when the dive 

Dykker på vei ned i en kurv. I bakgrunnen kan
man se Frigg, ferdig utbygd. Det betyr at dyk-
kingen vi ser, ble gjennomført i strid med kravet
om at dykking skulle gjennomføres med dykke-
klokke når denne ble utført fra en «standplass»
mer enn tre meter over havoverflaten.
Foto: Børre Børretzen
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dykkerregelverk, var det umulig å påvise at selskapet eller noen enkelt-
personer om bord hadde gjort noe ulovlig. Den eneste utredningen som
foreligger etter ulykken, ble utført av Jens Smith-Sivertsen. Smith-
Sivertsen viste til at den aktuelle dykkeren nylig var blitt undersøkt av
lege, og konkluderte derfor med at ulykken ikke kunne skyldes helse-
messige forhold. Den forulykkede dykkeren ble dessuten regnet som
erfaren. Smith-Sivertsen mente derfor det var lite sannsynlig at dykke-
ren hadde gjort feil, så sant han var ved full bevissthet, og spekulerte på
om ulykken kunne ha skyldtes at en giftig gassblanding i drakten hadde
kommet i sirkulasjon. Han viste til et tilfelle i Sverige hvor dette hadde
skjedd. 

Selv om Smith-Sivertsens vurderinger virker oppriktige, fremstår
han i dette tilfellet som en problematisk kilde i og med at han bare få
måneder tidligere hadde gått god for både utstyret og Sanford Brothers’
dykkekompetanse. Da han i sin vurdering konkluderte med at dykking-
en slik den foregikk på ulykkesdagen, «neppe kan karakteriseres som
direkte uforsvarlig», gikk han nok en gang god for selskapet. Ifølge
Smith-Sivertsen var det først ved enda større dyp enn 200 fot (66 meter)
at dybden i seg selv forutsatte bruk av dykkerklokke.26 Like fullt viser han
til at ulykken kunne vært unngått hvis dykket var blitt gjennomført med
dykkerklokke. Med kjennskap til de krav ettertiden har stilt til dykker-
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A diver descending in a basket, with Frigg fully 
developed in the background. This means 
that the operation depicted here contravened 
the requirement that diving should use a 
bell when it was conducted from a “standing 
position” more than three metres above the 
sea surface.
Photo: Børre Børretzen
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requires decompression halts”.28 This recommendation was accepted by 
the Ministry of Industry. In a circular to all the oil companies operating 
on the NCS, it was repeated word for word but formulated as an order.29

The diving section

Although Hambro placed great emphasis on the many dangers which 
could arise in connection with offshore operations in the North Sea, he 
could reassure the Storting during its consideration of the oil issue in 
1966 that the petroleum council under chair Jens Evensen was devel-
oping safety regulations.30 On 25 August 1967, well into the second ex-
ploration season, an apparently detailed set of regulations was adopted 
as a royal decree.31 When the Ocean Viking accident occurred five weeks 
later, an English translation of this code had still not been sent to the 
companies in printed form. But the oil companies, which had been ac-
tively involved in shaping the rules through their North Sea Operators 
Committee - Norway (NSOCN), knew what would be coming.

The oil companies had basically wanted an arrangement similar to 
the one adopted in the UK, where they were responsible for developing 
safety guidelines themselves through the Institute of Petroleum. How-
ever, Evensen insisted that Norway had to have official regulations. The 
companies were nevertheless satisfied with the Norwegian regime be-
cause it differed little in practice from that in the UK. L J Loeffler from 
Esso, who headed the company’s lobbying ahead of the royal decree, 
took a sceptical view of government involvement in safety issues.32 That 
was clearly demonstrated when the diving accident on Ocean Viking 
was discussed at a meeting of the NSOCN in November 1967.33 Loeffler 
maintained that a competent commission of inquiry, with oil compa-
ny representation, would come up with proposals “much more quick-
ly, with significantly less publicity, at far lower cost” and with “exactly 
the same improvements” as the type of study conducted on behalf of 
the Norwegian government. However, he was corrected here by a Shell 
representative, who pointed out that most other countries would have 
conducted their own investigations in the event of serious accidents 
involving fatalities. A Phillips representative followed up by pointing 
out that the police investigation had been conducted fairly efficiently, 
without many formalities.

Norway’s new offshore regulations differed from the UK regime 
particularly in their requirements for the maritime side of operating 
drilling rigs. The rest of the code was full of references to “best industry 
practice”.34 This formulation was not found in any other similar Norwe-
gian regulations at the time. Diving was mentioned in just one section, 
number 123, which read as follows:
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The ministry or whom it may authorise must be presented in ad-
vance with a plan for approval concerning the way the diving is to be 
performed [and] which equipment is to be used, including the safety 
measures which will be adopted to protect the life and health of the 
divers. If the person who is to do the diving does not possess an ap-
proved diver certificate, consent must be obtained from the ministry 
or whom it may authorise before diving can begin. Diving work must 
be conducted in an acceptable manner and in accordance with the 
regulations applicable at any given time.35 

This section was little more than a confirmation of the practice which 
had been established with regard to Ocean Systems and Sanford Broth-
ers. In any event, the section would have no relevance unless separate 
diver regulations were adopted.

Foot-dragging follow-up

The letter from the Ministry of Industry which required the companies 
to use a diving bell “when diving in the open sea from a standing po-
sition which lies more than three metres above the surface of the sea” 
was in line with the diving section, even if it was not formulated as 
a regulation. Since the decks of the rigs which operated in the North 
Sea were far more than three metres above the sea surface, the letter 
could be interpreted to mean that a bell was mandatory for most types 
of relevant oil-related diving. Such an interpretation would represent 
a substantial intervention in diving contractor practice. However, the 
requirement was unclear because it did not mention any specific diving 
depth. It was also possible to avoid this provision by conducting deep 
diving without a bell from smaller craft. No amplification was subse-
quently provided about the meaning of the terminology in the letter. 
Nor did any government agency exist to check compliance in practice.

Safety follow-up for divers suffered the same fate as in other parts 
of the offshore sector. A number of government agencies took action on 
their own account right at the start. Once initial regulations were in 
place, however, the companies were left to themselves for a long time. 
To avoid the slightly chaotic conditions experienced when Ocean Travel-
er arrived, with a number of agencies virtually treading on each other’s 
toes, the job of following up the regulations was assigned to the indus-
try ministry’s oil department. This small team had more than enough 
to do in dealing with more general issues of petroleum policy, and had 
virtually no resources to monitor what was going on out in the North 
Sea. The department could naturally draw on other relevant institu-
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tions, such as the NLIA, but the latter did not acquire any formal re-
sponsibility for following up North Sea diving until July 1969.36

Between the ministry’s letter after the 1967 accident and the fatali-
ties in 1971, the authorities conducted virtually no specific follow-up of 
diving. Nothing was done to develop concrete safety regulations. The 
fairly informal “approval” of the diving contractors and their equip-
ment on Ocean Traveler and Ocean Viking by Winsnes and Smith-Sivert-
sen was not followed up in any way when the diving was under way.37 
In May 1968, the industry ministry did ask Smith-Sivertsen to inspect 
diving operations on Ocean Viking and Orion, which were drilling at 
the time for Phillips and Shell respectively.38 However, Smith-Sivertsen 
cannot remember whether he carried out such an inspection.39

Asking him to carry out the inspection, rather than the NLIA, could 
reflect the industry ministry’s opposition to extending the Worker Pro-
tection Act to the NCS. The NLIA, after all, had long experience of 
inspecting workplaces. Even though the diving contractors were not 
followed up after the initial approval, however, the first contacts did 
contribute to some build-up of relevant expertise on North Sea activ-
ities. Quite specifically, this meant that Winsnes gradually began to 
look at problems associated with more advanced diving operations in 
deeper water. Towards the end of the 1960s, he contacted a number of 
international deep-diving experts.40 He also established some degree of 
contact with Smith-Sivertsen and others from the diving community at 
Haakonsvern.

This small group of Norwegian civil servants soon began to pose 
questions about the diving tables which the contractors brought with 
them. They wanted to know how the tables used would affect the di-
vers under the special conditions prevailing in the North Sea. Reports 
they received supported a general perception that tables which called 
for longer decompression were generally better for diver health.41 The 
impression given to Winsnes at his first meeting with Ocean Systems 
that the latter opted for safer tables than the US Navy did not entirely 
reflect the reality. The problem was that the companies actually tend-
ed to do the opposite. While they were both on a visit to Stockholm 
in January 1968, Winsnes and Smith-Sivertsen accordingly discussed 
the possibility of adjusting the tables for dives below 40 metres.42 The 
matter was taken no further. The little Norwegian community was still 
nowhere near competent enough to propose alternative diving tables. 
However, the pair had raised an issue which was to dog Norwegian div-
ing for several decades. It was only after the fatalities on Ekofisk in 1971 
that the Norwegian government again got to grips with the challenges 
presented by North Sea diving.
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After Ocean Viking in 1971

On 26 March 1971, little more than a fortnight after the first of the 
fatal diving accidents on Ocean Viking, the Directorate of Labour issued 
a circular to all the diving contractors operating on the NCS.43 This 
referred to the order issued in the wake of the 1967 accident, and listed 
a number of new provisions.44 Given the course of events during the ac-
cident, it was appropriate to issue a reminder about the requirement to 
use a diving bell imposed by the industry ministry on 11 January 1968. 
The demand that such equipment should be used for dives requiring 
decompression stops when diving from more than three metres above 
the surface, was – if possible – even more relevant for Comex work-
ing on Ekofisk at night in cold and turbulent seas than it had been for 
Ocean Systems on block 16/2 in October 1967. By sending four divers 
in scuba gear to a depth of 73 metres, with subsequent decompression 
stops, Comex had breached the 1968 provision. First came the problems 
posed by decompression in cold water. Second, the course of the acci-
dent had been marked by difficulties in servicing the two divers from 
the rig. In high seas, it was impossible to ensure that the divers were at 
the right depth during the uppermost decompression stops. The divers 
had to be hoisted up to the 11-metre-high rig deck by clinging to a kind 
of seat formed from a metal plate. That could in itself have contributed 
to the tragic outcome, since Mike Lally was alive when the first diver 
was being hauled up. In the wake of the accident, Winsnes discussed 
the problems of diving without a bell from the rig in the difficult condi-
tions with representatives from Comex.45

However, he did not point out that the company had breached the 
applicable regulations before the accident, nor did others from the 
NLIA and the police.

The 1968 provision may have been unknown to Comex, which be-
gan diving on the NCS a little later than Ocean Systems. Since the in-
dustry ministry’s circular was sent to the operators, the latter had a re-
sponsibility for passing it on. Possible unfamiliarity with the applicable 
regulations by Comex may also reflect the minimal follow-up received 
by the company from the NLIA and the industry ministry’s oil depart-
ment. That could be why the NLIA contented itself after the accident 
with referring to the 1968 provision instead of pointing out that it had 
been breached.

Once again, the provisions in the NLIA’s 1971 circular did not rep-
resent an attempt to lay the basis for new diving regulations. They 
were an immediate response, clearly marked by a desire to indicate a 
willingness to act in the wake of a tragic accident. For precisely that 
reason, they can be read as an expression of what were perceived as 
significant factors which contributed to the accident. “Dives are not to 
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be performed if the equipment is not in [a] satisfactory state”,46 one of 
the new provision specified. When a bolt could break so that a diving 
bell fell into the water with two divers inside, something was funda-
mentally wrong with the equipment. It was also unsatisfactory that the 
divers had to accept breathing air from hoses hanging down from the 
surface at their final decompression stage. Most of the 10 requirements 
concerned criteria to determine whether an individual diver should 
not dive for health reasons. These included the diver feeling unwell or 
suffering from seasickness, being under the influence of medicines or 
alcohol, or failing to eat enough.

These conditions were definitely relevant for the accident in ques-
tion. Bjørn Lilleland, the Norwegian diver who participated in the fate-
ful dive, reports:

We were off duty in Stavanger when a message arrived that Ocean 
Viking had an acute need for divers. The bell had been damaged. Two 
French divers had carried out a dive in frogman’s gear to 70 metres, 
but had not managed to complete the job. Mike [Lally] was fetched 
from a bar. Both of us were flown straight out. We didn’t want to be 
worse than the Frenchmen, so we agreed. You didn’t say no when 
you’d first been asked. Otherwise you ran the risk that there wouldn’t 
be a second time. Mike was in such bad shape that he threw up just 
before he was due to descend. Everyone saw him. It was a cold dive. 
As 4.5-millimetre-thick wetsuit feels like newspaper 70 metres down. 
We had a helium mixture on our backs. During decompression, we 
breathed air from something most like a garden hose which hung 
down from the rig. My lips eventually became so numb that I ended 
up swallowing large quantities of seawater. With three-metre-high 
waves which pulled us up and down in the water during decompres-
sion, I became so seasick that I couldn’t manage any more. I could 
barely grip the metal bar when I was hoisted up in the chair.47

Testimony from many divers who worked on the NCS in the 1970s 
confirms that they carried out very risky dives, partly from youthful 
determination and partly because of direct and indirect pressure from 
their supervisors. Regulations circulated by the NLIA were unlikely in 
themselves to produce any significant change in this. They contained, 
for example, no specification of how to establish that the diver’s medi-
cal condition was satisfactory. Was this the diving contractor’s respon-
sibility? Should the responsibility be vested in the supervising medical 
personnel? If it was up to the diver, how should one ensure that the 
diver felt able to refuse a job without running the risk of being fired?

Requirements for a medical examination of divers became an issue 
in the wake of the Ocean Viking deaths. Immediately after the first acci-
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dent, diving doctor Hans Benestad pointed out in a letter to the NLIA 
that the examinations of foreign North Sea divers he carried out regu-
larly were far more extensive than those which qualified a Norwegian 
to dive.48 According to a form from the NLIA, the requirements set for 
Norwegian divers were the same for all forms of diving. Benestad main-
tained that special standards should apply to deep diving. Smith-Sivert-
sen responded that he agreed with the call for a more extensive exam-
ination of deepwater divers.49 At the same time, however, he expressed 
doubts over whether more examinations would reduce the number of 
accidents:

I believe the benefit of making a big commitment to a broad medical 
examination of divers is limited to allowing the doctor to say with 
a better conscience that ‘he, at least, did his best’ to ensure that the 
diver did not have an accident. It seems far more important to me 
that the number of doctors approved to examine divers is reduced 
and that stricter requirements are set for such approval ... Preventing 
diving accidents is a very complex issue, where medical examinations 
of the diver play only a small part.50

Smith-Sivertsen had been a member of a medical commission which 
had considered the criteria for selecting diving doctors.51 On the ba-
sis of its report, a scheme was introduce on 1 January 1972 which set 
stricter requirements for doctors entitled to issue medical certificates 
for divers.52 However, the same scheme still applied to all forms of pro-
fessional diving.

Another issue raised in the wake of the Ekofisk deaths was working 
hours for divers. In a letter to the industry ministry, the NLIA noted 
that it was unfortunate that these were unregulated. “Long continuous 
residence on the rig, with the limited mobility and closed community 
on board, is likely to have an unfavourable effect on the physical and 
mental condition of the divers.”53 The NLIA proposed that the same 
working time be set for divers as for other personnel on the rigs. The 
industry ministry responded swiftly. With direct reference to the two 
accidents, it specified that no diver could spend longer than one week 
on a rig.54 Each week on board was to be followed by a week off on land.

The NLIA’s tougher requirements for doctors issuing medical cer-
tificates for divers and the working time provisions were clear signs of 
a greater willingness to get to grips with the diving issue. But the first 
proposal to create comprehensive diving regulations came from neither 
the Norwegian diving community nor the NLIA, but from the UK.
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Som ung Labour-politiker i Storbritannia,
arbeidet John Prescott for at Norge og Storbri-
tannia skulle opprette et felles sikkerhetsre-
gelverk for dykking. Prescott skulle senere bli
kjent som en mangeårig og omstridt visestats-
minister for Tony Blair.
Foto: Scanpix

Ulykker og regelverk 131

antas i ugunstig retning å påvirke dykkernes fysiske og psykiske kondi-
sjon.»53 Tilsynet anmodet om at man fikk fastsatt samme arbeidstid for
dykkere som for øvrige ansatte om bord på plattformer. Industrideparte-
mentet svarte raskt. Med direkte henvisning til de to ulykkene slo Indus-
tridepartementet fast at ingen dykkere skulle ha lengre sammenheng-
ende oppholdstid på plattformene enn en uke.54 Hver uke om bord skulle
etterfølges av en ukes fri på land.

Arbeidstilsynets innskjerpede krav til leger som skulle gi helsesertifi-
kat for dykkere, og bestemmelsene om arbeidstid var klare tegn på en økt
vilje til å ta tak i dykkersaken. Det første initiativet til å utforme et
sammenhengende regelverk for dykking kom imidlertid verken fra det
norske dykkermiljøet eller fra Arbeidstilsynet, men fra England. 

John Prescott på Oslo-besøk
Under et besøk i Oslo sommeren 1971 tok det unge parlamentsmedlem-
met fra Labour, John Prescott, initiativ til et møte med Winsnes i
Arbeidstilsynet. Prescott, som senere ble kjent som en mangeårig og
omstridt visestatsminister for Tony Blair, hadde før han ble valgt inn i
parlamentet i 1970, arbeidet med sikkerhetsregler til sjøs for det britis-
ke Sjømannsforbundet.55 Prescott foreslo at Storbritannia og Norge
skulle forsøke å utforme et felles reguleringssystem for dykking i Nord-
sjøen.56

Winsnes var umiddelbart positiv til Prescotts initiativ. Men selv om
begrunnelsen virket fornuftig, var det like fullt en spesiell tilnærming.
Det fantes ikke noe tilsvarende eksempel på at en norsk næring startet
opp sikkerhetsregulering ved å utvikle et felles internasjonalt regelverk.
I og med at begge de omkomne i dykkerulykkene på Ekofisk og et flertall
av dykkerne i Nordsjøen var briter, var det likevel ikke unaturlig at et bri-
tisk parlamentsmedlem var opptatt av sikkerheten på norsk sokkel. Det
var all grunn til å tro at dykkingen ville øke betydelig med de store utbyg-
gingene som var planlagt på Ekofisk. Prescott var åpenbart oppriktig
engasjert i dykkernes sak. Han etterlot en rapport fra den britiske kom-
mandøren M.B.F. Ranken, som rett før ulykkene på Ekofisk skrev at det
bare var et spørsmål om tid før det inntraff alvorlige tragedier, hvis ikke
sikkerheten bedret seg.57 Rapporten viste til at dykking av enkelte ble
regnet som verdens farligste yrke, og konkluderte med at det var behov
for et internasjonalt sikkerhetsregelverk.

Men det kan også ha ligget økonomiske motiver bak Prescotts hen-
vendelse. I møtet med Winsnes viste han til at det siden dykkerutstyr var
kostbart, ville være urimelig å kreve at dykkerselskapene skulle holde
seg med forskjellig utstyr avhengig av hvilket territorialfarvann de
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John Prescott visits Oslo

During a visit to Oslo in the summer of 1971, young Labour MP John 
Prescott took the initiative for a meeting with Winsnes at the NLIA. He 
had worked on maritime safety regulations for Britain’s National Union 
of Seamen before being elected to Parliament in 1970 (and later became 
a long-serving and controversial deputy prime minister to Tony Blair).55 
Prescott proposed that the UK and Norway should try to develop a com-
mon regulatory regime for North Sea diving.56

Winsnes was immediately positive to this suggestion. Although the 
grounds for it appeared sensible, however, it represented an unusual 
approach. No corresponding case existed of safety regulation for a Nor-
wegian industry being initiated by the development of a joint interna-
tional regime. Given that both the deceased on Ekofisk were British, as 
were a majority of divers on the NCS, it was not unnatural for a UK MP 
to be concerned with safety in these waters. There was every reason to 
suppose that diving would expand substantially with the major devel-
opment plans for Ekofisk. Prescott was obviously genuinely interested 
in the divers’ case. He handed over a report from Britain’s Commander 
M B F Ranken, who had written immediately before the Ekofisk deaths 
that, without an improvement in safety, it was only a matter of time 
before serious tragedies occurred.57 The report pointed out that diving 
was considered by some to be the world’s most dangerous profession, 
and concluded that international safety regulations were required.

But financial considerations could also have been behind Prescott’s 
approach. He noted at his meeting with Winsnes that, since diving 
equipment was expensive, it would be unreasonable to require contrac-
tors to keep different sets of gear depending on whose waters they were 
in. Diving had become a substantial industry in the UK during the ear-
ly 1970s, and the anticipated growth in activity on the NCS offered a 
major potential market. It would be an advantage for British companies 
if Norway could be persuaded not to establish distinctive rules which 
called for different technical solutions than those in the UK.

Prescott’s meeting with Winsnes was private in the sense that the 
MP had no open, formal assignment on behalf of the government. The 
Conservatives had come to power the year before. But it was not unu-
sual for Labour politicians to conduct industrial policy both privately 
and in more coordinated forms, even when the party was in opposition. 
In any event, Prescott had enough connections with the Department 
of Trade and Industry to be welcomed when he got in touch during 
the autumn of 1971. At that time, the British had already appointed 

As a young Labour politician in the UK, John 
Prescott worked for the creation of a joint 
UK-Norwegian safety regime for diving. He 
later gained fame as a long-standing and con-
troversial deputy prime minister to Tony Blair.
Photo: Scanpix
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a group to work on proposals for diving regulations. They took a posi-
tive view of modifying these rules so that they could also be applied in 
Norway. The British group circulated a draft from the end of February, 
and this also formed the basis for discussions in Norway.58 A series of 
meetings was held in the spring and summer of 1972, many of them in 
Stavanger’s Atlantic Hotel.59 Representatives from the British and Nor-
wegian industry ministries held a joint meeting in Oslo during June, 
where agreement on the existing draft was so great that both sides felt 
they had clarified most of the problematic issues of principle.60 But the 
work ceased completely in the autumn of 1972.61 When it resumed in 
the UK two years later, all plans for a shared regime with Norway had 
been dropped.

Winsnes and the diving company objections

Anyone who has been involved in developing regulations knows that 
this can be a very complicated process. First, it involves bureaucratic 
and legal aspects in the sense that new rules must be adapted to all 
other existing legislation and statutory regulations in a society. Looking 
just at safety, the legislative framework in Norway alone offers differ-
ing approaches and traditions which have big consequences for the way 
statutes and regulations are drafted. The NLIA, rooted in the Worker 
Protection Act, and the shipping industry with the Norwegian Mari-
time Directorate (NMD) and private classification society DNV are ex-
amples of institutions taking different approaches to safety which also 
played a role in the way regulations were drawn up. From a historical 
perspective, therefore, the unusual outcome would have been if the in-
itiative taken by Prescott and Winsnes to develop a common regulatory 
regime for diving had succeeded rather than collapsing.

The discussions conducted in the belief that agreement could be 
reached indicate that the disagreements which arose did not primar-
ily reflect a clear division between Norway and the UK. Rather, the 
work became too complicated when different interest groups in both 
countries were drawn into the process. A month after the joint meeting 
in Oslo, Winsnes discussed the draft regulations with representatives 
from Ocean Systems, Comex and 3X.62 The contractors had so many 
objections that these can hardly be seen as anything but a frontal as-
sault on the proposals. A few weeks later, Winsnes sent minutes from 
the meeting to the British negotiators in which he expressed himself 
in agreement with a number of the company objections.63 That must 
clearly have been frustrating for those on the UK side who envisaged 
a quick solution after the meeting in Oslo. Among other observations, 
Winsnes expressed himself as if he agreed with the company objections 
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to a proposal which would allow the divers to refuse to undertake jobs 
they regarded as hazardous.64 Similarly, he appeared to agree with the 
contractors in opposing a requirement to obtain the permission of the 
rig manager before beginning a diving operation.

While Winsnes signalled a position which was more “compa-
ny-friendly” than the British view on certain points, he wanted more 
radical action on others. Although he can be interpreted as believing 
that a diving supervisor should have unrestricted power over the actual 
operations, he insisted that it must be up to the individual diver to de-
cide whether he felt fit enough to dive.65 He referred to Norway’s High-
way Code, where it is not the company for whom he might be work-
ing who decides whether a driver is fit to drive, but the driver himself. 
Winsnes also wanted the rules on drinking alcohol ahead of a dive to 
be far stricter than in the British draft. Both these views were clearly 
influenced by the experience gained from the Ekofisk deaths.

The disagreements raised in Winsnes’ letter to the British were so 
numerous and complicated that they could well have been enough in 
themselves to defeat the attempt to agree common regulations. Had 
Winsnes been the only problem, however, the British could have forged 
ahead with the completion of their own rules and ignored the Norwe-
gian objections. The fact that efforts to develop rules stalled for a time 
on both sides of the North Sea primarily reflected a lack of political 
initiative.

The diving industry organises

The objections from the diving contractors are unlikely to have been 
unknown to the British civil servants. They were the same companies 
on both sides, of course. Unusually, however, the views of the compa-
nies were conveyed through a Norwegian civil servant, who they must 
basically have regarded as an ally. The new feature was that the diving 
contractors had now organised themselves for the first time and were 
thereby able to promote common views much more forcefully. But the 
starting point was not conditions on the NCS or the UKCS, but events 
in the USA – still the core country for the oil-related diving industry in 
1971.

No coordination had existed between the diving contractors during 
the 1960s, either on safety standards or over other conditions. The com-
panies were exclusively competitors. When the new US Occupational 
Safety and Health Administration (OSHA) sought to intervene in the 
diving industry towards the end of the 1960s, however, the companies 
were forced to think differently. In 1970, the dominant American firms 
founded the Association of Diving Contractors (AOD).66 Their aims 
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were clear. First, they wanted to defeat efforts by American unions to 
gain a foothold among the divers. Second, they sought to avoid govern-
ment regulation by keeping the OSHA out of the industry. The man-
agement of companies such as Taylor Diving and Oceaneering regarded 
the OSHA as a Trojan Horse for the AFL-CIO trade union confeder-
ation. However, the companies would find it difficult to oppose gov-
ernment regulation unless they could show that they were tackling the 
safety challenges on their own account. Establishing “voluntary” safety 
standards called for a form of organisation in itself.

About the same time that Prescott was contacting Winsnes, repre-
sentatives of the companies operating on the UKCS came together in 
1971 to found the Association of Offshore Diving Contractors (AODC). 
The companies would doubtless have preferred to avoid government 
regulation in the North Sea too. After oil had been proven on both the 
NCS and the UKCS, however, it was difficult to see how some form 
of official regulation was to be avoided. The diving contractors also 
feared that their influence would be weakened if the safety regimes 
established were solely a matter between the oil companies and gov-
ernments. They were worried, for instance, that the operators would 
secure disproportionate influence over when and how dives were to be 
conducted. The AODC accordingly represented a united front not only 
towards the authorities, but also against the powerful oil companies.

The organisation was given responsibility for coordinating opera-
tions on the NCS. From the perspective of the diving contractors, it 
must have seemed a decided advantage that they secured greater ac-
ceptance of their views from Winsnes in Norway than in the British 
government. The fact that consideration of the British draft also came 
to a standstill for a time did not mean that the AODC had won the ar-
gument and was ready to establish a self-regulation regime, but that the 
political will to push the proposal through was lacking in the Conserv-
ative government. Conditions changed when Harald Wilson resumed 
office at the head of a Labour government after a general election in 
February 1974, in the middle of the first oil crisis. The radical indus-
try secretary, Tony Benn, wanted a quick solution.67 However, Norway 
was now cut completely out of the process. The pressure for haste was 
not only a matter of political ideology. No less than nine British divers 
died in association with the offshore industry between 1972 and 1974, 
while the regulations were under consideration.68 These diver fatalities 
attracted great attention in the UK press. The Offshore Installations 
(Diving Operations) Regulations came into force for the UKCS on 1 
January 1975.69
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Inspections

Nothing significant was done to complete similar regulations in Nor-
way during the period from the 1972 collapse of negotiations with the 
UK on a joint regime until the British rules were adopted in 1975.70 
Since the UK-Norwegian talks on a joint regime were never formally 
broken off, Winsnes appears to have spent some time waiting for pro-
posals from the other side of the North Sea. As the only person in the 
Norwegian government with a clear responsibility for following up div-
ing, he was by no means idle. In addition to his work on North Sea ac-
tivities, he was still responsible for supervising other diving operations 
in Norway. He was involved in a number of initiatives from the autumn 
of 1972 which aimed to develop a training system for deep divers and 
strengthen the general level of scientific diving expertise in Norway. 
Both were important for diver safety. The first meeting on establishing 
a Norwegian centre for underwater expertise took place in September 
1972.71 A working party concluded the following March that such a 
body should be established. Winsnes paid close attention to the work 
which led to the establishment of the Norwegian Underwater Institute 
(NUI). Given that he had to struggle on behalf to the government to 
gain access to relevant research abroad, the prospect of being able to de-
velop domestic expertise in this field was clearly a major step forward.

Winsnes also monitored the efforts to develop various training sys-
tems inside the companies.72 The activity which took most of his time 
in the following years was a series of inspections of diving installations. 
Most were conducted on land, but many took place out in the North Sea 
as well. Such workplace inspections were important in the superviso-
ry philosophy which underlay Norway’s worker protection legislation. 
A key consideration for the NLIA’s inspectors was naturally that they 
had a set of regulations to enforce. These could take the form of either 
general provisions in the Worker Protection Act or special regulations 
developed for specific activities. An NLIA inspection could accordingly 
cover everything from checking that machinery and equipment com-
plied with the regulations to looking at general tidiness in the work-
place and whether the working time provisions were observed. Under 
the NLIA’s supervisory responsibility, an inspection functioned as a 
regulatory intervention in itself since the inspectors could issue specif-
ic orders for improvements to the company concerned. An inspection 
thereby also served as a form of approval if the inspectors failed to find 
any faults.
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Without specific diving regulations or any final clarification of 
the Worker Protection Act’s status, and with an equal lack of clarity 
about how diving would be regulated following the adoption of the 
new Working Environment Act (WEA), Winsnes’ authority was limit-
ed as he travelled around and inspected diving facilities in the North 
Sea.73 Reports exist of inspections between the autumn of 1973 and the 
summer of 1974 at companies such as Comex, Subsea Oil Services and 
Oceaneering, and on rigs and DSVs like Waage Drill I, Deep Sea Driller, 
Ocean Rover, Blue Water 3 and West Venture.74 The last two were inspect-
ed while they operated off Shetland – in other words, on the UKCS.75 
The intention was to clear the diving spreads before they were taken 
into use on the NCS.

Many divers working in that period have reported that they can 
remember how Winsnes visited their installation and conscientiously 
checked most of the equipment in the company of the diving manage-
ment. This is confirmed to some extent by the written reports of the 
inspections. At first, Winsnes placed great emphasis on familiarising 
himself with the functions of the equipment. He requested specifica-
tions of such aspects as how much pressure a bell could withstand, how 
much breathing resistance there was in a breathing set and so forth. But 
he also issued demands for improvements. When inspecting Comex on 
Waage Drill I in November 1973, he listed five points which had to be 
improved. The conclusion was nevertheless that the equipment looked 
suitable for its purpose. Winsnes allowed Comex to continue operating, 
but on condition that it corrected all the relevant points. In that way, he 
“approved” both the Comex equipment and its activities.

Virtually all the comments made by Winsnes in his inspections were 
technical in character. However, they continued to be couched in a cau-
tious form and seldom required extensive and expenses interventions 
or conversions. A number of his comments have clearly helped to im-
prove operational safety during diving, as when he could point out that 
it was a long time since the cylinders of breathing gas had been tested 
and when he noted on a number of occasions that baskets should be 
designed in such a way that a diver would find it easier to hold on.

Considering that he was employed by the NLIA, however, it is nev-
ertheless unusual that Winsnes pays virtually no attention to operation-
al aspects of the diving. That conditions could be different when a rig 
was in action was demonstrated to him during an inspection on West 
Venture off Shetland. When checking the same unit in Le Havre, he ob-
served that the diving spread had been given a good and clear position 
on the rig.76 In the meantime, winches had been installed in the same 
area which made it difficult to move between the diving equipment. 
The cautious request from Winsnes to the diving contractor and the 
rig company, in which he asked them to discuss whether this position 
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could be improved, was typical of the tone he employed with the indus-
try. During these inspections, however, he never raised such aspects 
as working hours, time spent in saturation and the offshore working 
environment. On a couple of occasions, it emerges that the diving su-
perintendent concerned reported what kind of diving tables were used. 
But this was not a subject for discussion. One of the few occasions when 
Winsnes raised matters which related directly to the divers themselves 
occurred during an inspection of Comex on Deep Sea Driller while the 
rig was at the Bergens Mekaniske Verksted yard in 1974. Winsnes noted 
that the French divers, unlike the Norwegians, had a poor knowledge 
of English.

A spate of accidents

During the very hectic years when Norway had to build up an advanced 
petroleum administration from scratch, the government tended to 
make its strongest interventions where the most pressing challenges 
appeared to exist. So it was unlikely to have been entirely irrelevant 
for the pace of regulatory development that no new diving accidents 
occurred on the NCS between May 1971 and January 1974. Accidents 
on the UKCS during the same period were often reported in Norwegian 
newspapers, but they did not attract the same attention as a mishap 
which occurred in Norway. The government avoided all the formal pro-
cesses, in the form of identifying causes and possible culpability, which 
followed an accident.

But another fatal diving accident struck the NCS on 16 January 1974, 
this time involving the Drill Master rig.77 Two divers working for Ocean 
Systems, one British and the other Norwegian, were diving for Esso just 
north of Frigg when the brake for the ballast system (drop weights) on a 
bell failed. The bell was accordingly “blown up”, killing the divers. This 
accident had a particularly tragic twist in that the Norwegian diver was 
Per Skipnes, one of the two divers rescued from the sunken bell on 
Ocean Viking in March 1971.78 Skipnes stopped diving for a short time 
because he thought working in the North Sea had become too danger-
ous. But he was back again by 1974.

The Drill Master incident was unusual because the blame – unlike 
in earlier and many subsequent accidents – was pinned on the diving 
contractor. The bell involved had just been sent across from the USA. 
Parts of its equipment had been installed in France before it was dis-
patched for use on the NCS. The investigation established that the bell 
had been fitted with a new type of valve system which needed to be 
operated in a special way, but the correct instructions had not been 
sent with it.79 The manual sent with the bell and in place on Drill Mas-
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ter belonged to a different system. It is unclear whether the divers sent 
down in the new unit had read the instructions. They were in any event 
wholly unprepared to operate the equipment properly. In a statement to 
Norway’s public prosecutor, the NLIA recommended that Ocean Sys-
tems be fined.80 Although the accident claimed two lives, however, it 
yet again failed to receive significant coverage in the media.81

This fatal accident near Frigg marked the start of a whole series. A 
21-year-old British diver died on 27 August 1974 beside a pipeline close 
to Ekofisk.82 He experienced problems with his gas supply and failed 
to get back to the bell in time. According to Stavanger’s Rogalands Avis 
newspaper, two of his colleagues suffered from shock as a result of the 
incident – but were back at work two days later. Another British diver 
died on a helmet dive in February 1975 during construction work out-
side Stavanger.83 The accident report noted that the diver lacked train-
ing. A Norwegian diver from 3X died on 22 March 1975 on the UKCS.84 
He was working in very cold water at a depth of 140 metres when his 
heating system failed. The autopsy report concluded that he died of 
overexertion. Just a few days later, a serious fire broke out in connec-
tion with the diving spread on Arctic Surveyor.85 A gas control panel and 
part of the electrical system was destroyed while two diving teams were 
in saturation. A disaster was narrowly averted. In June 1975, a British 
diver died while doing air diving for Comex during pipelaying on the 
NCS.86 The presumed cause of the accident was nitrogen narcosis.

Compared with what was to come, this long series of diving fatalities 
attracted little public attention. But they and a number of similar acci-
dents affecting other categories of offshore workers helped to create a 
far more critical attitude about what was going on in the North Sea. On 
28 September 1974, Bergens Tidende – the leading Bergen daily – ran 
a full-page story on the diving issue.87 One of the headlines read: “The 
North Sea is being conquered with the lives of divers”. An introduction 
continued:

Five people have so far paid with their lives when diving on the NCS 
since [Norway’s] Oil Age began ... Diving is the profession which 
has suffered the largest number of accidents in the work of bringing 
North Sea oil ashore. They carry out operations by which the whole 
oil exploration industry stands or falls, but have not so far been pro-
tected by fixed safety regulations.

Despite such apparently critical comments, the article is primarily a 
review of diving in its full breadth. No criticism is directed at either the 
diving contractors or the government. It concludes with an assurance 
from Winsnes that diving regulations will be ready immediately after 
the New Year – in other words, in the winter of 1975.

NorthSeaDivers_indhold.indd   138 11/03/14   11.32



139Accidents and regulations 

It is first in the latter year that a serious shift can be detected in 
newspaper coverage of oil issues related to unacceptable working con-
ditions. In connection with discussions on extending the WEA to the 
NCS, the Ministry of Social Affairs presented a study in the summer 
of 1975 which was highly critical of the prevailing conditions.88 After a 
cautious start-up, the NPD began to present a more independent face to 
the oil industry. But this agency still had no direct responsibility for div-
ing issues. Established as recently as 1972, it was the prime mover be-
hind a regulatory development which would soon overtake the virtually 
moribund work on diving regulations. The Vogt commission present-
ed a proposal for safety regulations on fixed installations in June 1975. 
They were tailored to the fact that the new WEA would apply. With the 
clarification of legislation, statutory regulations and regulatory respon-
sibility for fixed installations, the weakness of diver regulation became 
even clearer. An official inquiry in 1975 which looked at general super-
vision of both fisheries and petroleum activities made special mention 
of the urgent need for diving regulations.89 This inquiry’s report pointed 
out that the UK had adopted such rules. The NPD, which still had no 
formal responsibility for diving, also signalled that dedicated regula-
tions for this activity were now a matter of urgency. In other words, the 
pressure to regulate diving came no longer only from frustrated divers 
but from parts of the civil service as well.

Diving in the crossfire between competing  
regulatory regimes

When Winsnes resumed serious work on the diving regulations in 1975, 
the job had become easier in the sense that he no longer had to take 
account of proposals from the British. One option was naturally to copy 
the UK regulations, which would mean achieving the goal of a common 
regime. The British regulations were influenced, after all, by earlier 
Norwegian proposals. Although Winsnes was more or less the only per-
son involved with this work in Norway, it was by no means a lone effort 
on his part. The idea had solid support in the industry ministry, which 
wanted safety controls in the petroleum industry to be as independent 
as possible from other Norwegian safety regulations. The draft Nor-
wegian rules prepared for consultation by Winsnes in November 1975 
built to a significant extent on the British regime.90 However, it soon 
became evident that regulations based on a British tradition could not 
simply be adapted to Norwegian practice. As a resolution approached, 
moreover, the diver issue found itself in the crossfire between compet-
ing Norwegian regulatory regimes. It now became clear that work on 
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the diving regulations had been pursued in isolation from key events in 
the safety arena.

The 1970s were characterised in both Norway and the UK by the 
most extensive changes to the regulation of the working environment 
and safety in the entire 20th century. Because the offshore industry 
in the North Sea was of such economic significance and was pursued 
in an area without pre-existing regulations, it developed into a bat-
tleground where old and new safety philosophies and policy regimes 
clashed. Work on Norway’s new WEA had only just begun when the 
diving regulations were under discussion in 1972.91 The NLIA occu-
pied a central position in the far-reaching process which followed. A 
draft was circulated for consultation in 1975. When the Act was finally 
passed in 1977, it represented a radical break with much of the thinking 
which had dominated safety work in Norway until then.92 (See chapter 
8.) The safety delegate system was introduced to ensure that all aspects 
of the Act were implemented in practice. Democratically elected, these 
representatives (also called delegates) were given a legal right to halt all 
hazardous activity. This represented a significant encroachment on the 
employer’s right to manage.

However, work on safety legislation had progressed considerably 
further in the UK than in Norway when the discussions on common 
diver regulations were conducted in 1972. The British Health and Safe-
ty at Work Act was passed in 1974. Its extension to the North Sea was 
opposed by the oil companies to the bitter end. When it was finally ap-
plied offshore, exemptions had been granted on a number of important 
points.93 The oil companies were not obliged to permit employees to 
elect safety delegates, and thereby also avoided the right of such elected 
officials to halt work. In Norway, too, the oil companies sought – with 
support from the industry ministry – to prevent the WEA being applied 
offshore.94 Unlike the watered-down provisions adopted for the UKCS, 
however, a strengthened version was extended to the fixed installations 
in 1977. The Norwegian Act was a very important factor in the build-up 
of strong unions by many groups of offshore workers. However, it was 
not extended to mobile rigs and the many supply ships which worked 
closely with oil installations. These remained subject to the safety re-
gime and philosophies which prevailed in the shipping sector. That 
proved a fateful decision for the Norwegian divers, since diving was 
conducted to a great extent from mobile rigs and special ships.

The draft diving regulations drawn up by Winsnes were very little 
affected by the changes taking place in the rest of the NLIA. When he 
supported the position of the companies during the discussions with 
the British and was sceptical about giving divers the right to refuse an 
order from a supervisor to do a job they personally regarded as danger-
ous, he also signalled his opposition to a principle which would gain a 

Full concentration – the job must be done. But 
at what price?
Photo: Børre Børretzen

NorthSeaDivers_indhold.indd   140 11/03/14   11.32



Nordsjødykkerne:byhistorie  08-06-09  12:50  Side 141

NorthSeaDivers_indhold.indd   141 11/03/14   11.33



142 Chapter 4

key place in the new WEA. Were the latter also to be extended to div-
ing, the regulations would have to be significantly amended. That ques-
tion was clarified when it became clear that the Act would apply only 
to fixed installations. Instead, the main issue came to be whether the 
NLIA should have the authority to formulate diving regulations at all.

According to the NMD, excluding mobile rigs and supply ships from 
the WEA and subjecting them instead to Norway’s maritime legislation 
meant that the same applied to diving. It would thereby be up to the 
NMD to draw up regulations. In line with the traditions which applied 
in shipping, this would mean in practice that the NMD left the job to 
DNV. Instead of developing regulations related to diving, this would 
subject the activity to a classification regime. The NMD’s claims led 
to a lengthy round of discussions on where responsibility should lie. It 
became clear in the summer of 1977 that separate diving regulations 
were to be developed. A completed draft was supported by the board 
of the NLIA. At this point, however, the decision was taken to transfer 
responsibility for diving to the NPD. That meant a further delay. It was 
not until 1 July 1978, after the NPD had taken over responsibility for 
diving, that the divers on the NCS became subject to “preliminary” but 
nevertheless comprehensive regulations. By then, 12 years had passed 
since North Sea diving began and 11 since the first serious accident.

A political responsibility

In circumstances where the completion of an important set of regula-
tions is hampered or blocked by various competing regulators, sorting 
matters out must necessarily be a political responsibility. Moreover, 
much would probably have looked different if the government had de-
voted more resources from the start to doing something about diving. 
Ignoring the question of overall responsibility and possible blame, and 
concentrating on discussing what actually happened and why, we can-
not ignore the fact that government work on diving safety throughout 
the long period from the assignment of responsibility to the NLIA in 
1969 until the regulations were ready in 1978 was confined in practice 
to a single person – Winsnes. While not referring to him by name, the 
Lossius commission makes it implicitly clear that he was not personally 
to blame for the slow pace of developing the regulations. Its basic view 
is that one man was not enough to deal with the big challenge repre-
sented by the diving issue. Both the records and most of the divers who 
met Winsnes during the relevant material confirm that he made an 
energetic commitment. But it is nevertheless the case that, as long as 
Winsnes was the only person who worked actively to secure an overall 
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picture of the issue, both his professional orientation and his personal 
attitudes and assessments strongly influenced developments.

With his engineering background, Winsnes was a typical represent-
ative of a technical approach to safety which could be found in many 
industries – perhaps even more strongly in rail transport and aviation 
than in traditional manufacturing. The NLIA necessarily had to have a 
number of technical specialists. However, these were balanced by staff 
with a stronger orientation towards more operational and human re-
lationships in a workplace. From that perspective, Winsnes was not a 
typical representative of the NLIA – which was, after all, the birthplace 
in the early 1970s of a WEA where the interaction between technical 
and human factors occupied a very central place.

Precisely because Winsnes was the civil servant who had the most 
to do with diving, one might have expected him to have argued that, 
since the safety challenges facing divers were particularly large, more 
resources were needed to get something done. But he did not. Winsnes 
was a “bureaucrat”, without management responsibility. Norms exist in 
a bureaucracy against asking too many questions about political prior-
ities and getting on instead with the job one has been given. However, 
the fact that Winsnes never complained about his working conditions 
might also reflect a belief on his part that the position of the divers was 
not particularly urgent, and a fairly high level of confidence in the safe-
ty work being done as a result of his many contacts with the companies. 
As we saw, the report he received from Prescott in 1971 concluded that 
diving could be the world’s most dangerous profession. The large vol-
ume of written materials Winsnes has left contain no indications that 
he gave special weight to conveying such a view.
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Condeep diving

Work on casting the world’s first concrete tank for offshore oil storage 
began in the summer of 1971. Its base was constructed in a dry dock 
at Jåttåvågen in Stavanger before being towed out into deep water in 
the adjacent Gands Fjord during February 1972, where the sides were 
raised using a technique known as slipforming. Once the work had 
moved into deep water, divers were naturally soon involved. They were 
a necessary part of the workforce, despite being less visible than the 
people erecting the formwork, tying the reinforcement bars (rebars) or 
pushing wheelbarrows full of concrete.

This structure was to be used for intermediate storage of oil on Eko-
fisk. The offshore loading system was vulnerable to strong winds and 
high waves, with tankers all too frequently having to disconnect from 
the buoys so that production was forced to cease. With a storage tank, 
oil could continue to flow uninterruptedly in all kinds of weather.

France’s C G Doris was responsible for the tank’s design, and it was 
built by Norwegian construction company Høyer-Ellefsen. Nine large 
storage cells were surrounded by a breakwater wall with big holes which 
allowed the waves to wash in and out. These openings were sealed with 
steel plates during the construction phase in order to provide enough 
buoyancy to get the tank out of the dry dock and into the open fjord. 
Once the tank was safely moored in deep water, one of the first jobs for 
the divers was to remove this steel cladding. Releasing and removing 
a thousand of these sheets was heavy work. One team worked outside 
and another inside. The latter unscrewed the bolts holding the plates in 
place, so that the external gang could remove them for hoisting to the 
surface.1 While the divers mostly used commercial helmet diving gear, 
they were occasionally assisted by frogmen. This was a big job which 
took a long time.

Lowering a diving bell by the Ekofisk tank. 
Photo: ConocoPhillips/Norwegian Petroleum 
Museum
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The divers also installed many metres of cable down to the bottom 
of the tank, both inside and outside, for controlling its installation on 
the field. Since these cables needed protection against external loads, 
holes had to be drilled in the concrete to install expansion bolts for fas-
tening protective steel covers over the cables. The work was done as bell 
diving by many French and Norwegian divers. Rolf Guttorm Engebret-
sen, who was then employed by 3X as a signalman and surface-oriented 
diver, says that the work also involved cleaning up the bottom between 
the external breakwater wall and the inner cells. Divers also installed 
distance meters on the edge of the wall as well as some under the actual 
tank. Many hours of bell diving were devoted to this task.2

By 24 June 1972, the structure had topped out. But much equipment 
still had to be loaded on before it was finished. The tank was designed 
to receive up to 350 000 barrels of crude per day. It was also decided to 
install oil and gas processing equipment on top of it. That job and the 
mechanical outfitting put towout of the tank 11 months behind sched-
ule.3 The last work the divers did was to sever the mooring chain with 
flame cutters. Doris had its own diving team with French personnel 
from Comex for this job. 3X was also hired to assist. While the French 
were supposed to cut two of the chains and the Norwegians one, the 
former ran into problems and 3X ended up dealing with all three. The 
Norwegian company had 20 permanent divers on its payroll at that 
time, and many took part in this job.

According to Karl Jørgensen, originally a fireman who had taken 
a helmet diving course at Haakonsvern, it was not that easy to stay in 
position when cutting the chains.4 The latter were incorporated in the 
concrete, three-four metres above the bottom of the tank. This job was 
done in 65-70 metres of water as surface-oriented diving with a gas 
mixture, using oxy-arc cutters. Cutting progressed more quickly if the 
chain was clean than if it was covered with fouling (marine growth). 
However, working conditions were not ideal. There was nothing to sit 
on, and the diver had to maintain a grip on the chain while using the 
cutter. That was not straightforward, because the tugs keeping the tank 
in position generated currents in the sea. “The propellers created mas-
sive currents,” Jørgensen recalls. This was a particular problem when 
ascending. He passed the decompression straps through the openings 
in the tank wall and fastened himself in place. A multitude of sea cu-
cumbers kept him company.

The time at working depth was just over 30 minutes. That meant 
many chilly hours decompressing in the sea while ascending to 12 
metres. From there, the divers went straight up and into the deck de-
compression chamber (DDC) at a pressure corresponding to 12 metres 
down. It was only after several hours that they could emerge into the 
open air.

Heising av stålplater.
Foto: Leif-Tore Skjerven

Kapittel 5146

de ble assistert av dykkere i froskemannsutstyr. Det var en omfattende
jobb som tok lang tid. 

Dykkerne monterte også metervis med kabler på innsiden og utsiden
ned til bunnen av tanken, slik at en kunne kontrollere nedsenkingen av
Ekofisk-tanken ute på feltet. Kablene trengte beskyttelse mot ytre belast-
ninger, så det måtte bores hull i betongen og monteres ekspansjonsbol-
ter, som igjen holdt beskyttende halvrør av stål over kablene. Dette ble
utført med klokkedykking av mange franske og norske dykkere. Rolf
Guttorm Engebretsen, som da var ansatt som signalmann og lettdykker i
3X, forteller at dykkerne også måtte rydde opp på bunnen mellom den
ytre bølgebryterveggen og den indre tanken. Dykkerne monterte også
avstandsmålere på kanten av bølgebryterveggen og noen under selve tan-
ken. Det ble mange timer med klokkedykking til dette arbeidet.2

Sankthans 1972 hadde konstruksjonen nådd sin fulle høyde, men
enda skulle mye utstyr lastes om bord før den var ferdig. Tanken skulle
kunne ta i mot 350 000 fat råolje i døgnet. Det ble også bestemt at den
skulle bygges på for å huse prosessutstyr for olje og gass. Påbyggings- og
utrustningsarbeidet gjorde at utslepet av tanken ble elleve måneder for-
sinket.3 Det siste dykkerne gjorde, var å brenne av ankerkjettingene.
C.G. Doris hadde et eget dykkerlag med franske dykkere fra Comex. Det
norske dykkerselskapet 3X ble også hyrt inn som assisterende team til
jobben. Franskmennene skulle kutte to av kjettingene, mens nordmen-
nene skulle kutte én. Men de franske dykkerne hadde problemer med
sine kjettinger, og det ble til at 3X kuttet alle tre. På dette tidspunkt
hadde 3X tjue dykkere fast på lønningslisten, og mange av disse deltok
på jobben. 

Ifølge Karl Jørgensen, opprinnelig brannmann med hjelmdykkerkurs
fra Haakonsvern, var det ikke så enkelt å holde seg i posisjon når anker-
kjettingene skulle brennes av.4 Ankerkjettingen var støpt inn i betongen
tre til fire meter over bunnen. Denne arbeidsoperasjonen foregikk på
65–70 meters dyp som overflatebasert dykking på blandingsgass. Det
ble brukt oxy-arc-brennere på jobben. Var kjettingene rene, tok det kor-
tere tid å brenne dem enn hvis de var dekket av groe. Arbeidsforholdene
var imidlertid ikke ideelle. Det var ingenting å sitte på, og dykkeren
måtte holde seg fast i kjettingen mens han brukte skjærebrenneren.
Dette var ikke bare enkelt, for slepebåtene som holdt tanken i posisjon,
laget strøm i sjøen. «Propellene skapte kjempestrømmer,» forteller Jør-
gensen. Det var særlig et problem på vei opp. Da tok han dekompresjons-
stroppene inne i hullene i tankveggen og spente seg fast. Der hadde han
selskap av en mengde sjøpølser. 

Bunntiden var på vel en halvtime. Det medførte mange kalde timer
dekompresjon i vannet på vei opp til tolv meter. Derfra gikk dykkerne
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Hoisting steel plates. 
Photo: Leif-Tore Skjerven
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When the last chain was to be cut, there were not many divers left 
who had not recently dived. John Haugestad, who had taken the na-
val diver and frogman course at Haakonsvern, was one of them. He 
had been doing shallow helmet diving off a quay, and was called up in 
the afternoon. At 22.00, he entered the water and managed to “chew 
through” half the chain in the dive time he had available. Øistein Berge 
then descended and cut the last half of the chain link.5 Since cutting 
the chain took longer than expected, the towout was delayed when it 
began early on 21 June 1973. However, the weather was ideal with a 
dead calm. Many people had lined up along the shore to view the event. 
Six tugs towed the 215 000-tonne structure from Stavanger to Ekofisk. 
Stavanger Aftenblad described it as a “world event”.6

The tank reached the field on 1 July. It was installed by gradually 
pumping water into the tanks until the structure settled on the seabed. 
Bottom conditions had previously been investigated by the Norwegian 
Geotechnical Institute. DNV, responsible for approving the operation, 
feared that the seabed was too uneven to give the tank stable support. 
The placement was adjusted slightly at the last minute. This gave the 
Ekofisk centre its characteristic kink, instead of the installations run-
ning in a straight line from south to north. The tank was also provided 

ULIS C.G. Doris dykkesystem ble brukt ved 
dykking ved Ekofisktanken. 
Foto: ConocoPhillips/NOM

Condeep-dykking 147

rett opp og inn i dekompresjonskammer med trykk tilsvarende tolv
meters dyp. Først flere timer senere kunne dykkeren gå ut i frisk luft. 

Da den siste ankerkjettingen skulle kuttes, var det ikke mange dyk-
kere igjen som ikke nylig hadde dykket. John Haugestad, med utdanning
fra Marinens dykker- og froskemannsskole på Haakonsvern, var en av
dem. Han hadde vært på jobb med grunn hjelmdykking ved et kaianlegg
og ble oppringt om ettermiddagen. Klokken ti om kvelden gikk han i
sjøen og fikk «gnagd» av halve kjettingen på den bunntiden han hadde
til rådighet. Deretter gikk Øistein Berge ned og tok siste halvdelen av
kjettingløkka.5 Siden det tok lenger tid enn antatt å kutte ankerkjetting-
ene, var slepet noe forsinket da det startet natt til 21. juni. Været var
imidlertid ideelt, med vindstille. Mange hadde tatt oppstilling
langs strandkanten for å ta begivenheten i øyesyn. Seks båter dro det
215 000 tonn tunge slepet fra Stavanger til Ekofisk. Stavanger Aftenblad
karakteriserte hendelsen som «en verdensbegivenhet».6

Lagertanken var vel fremme på feltet 1. juli 1973. Nedsenkingen skjed-
de ved at vann  gradvis ble pumpet inn i tankene, til den sto på bunnen. På
forhånd hadde Norges Geotekniske Institutt foretatt grunnunder søkelser
på stedet. Det Norske Veritas, som sto for godkjenningen av operasjonen,
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C G Doris’ Ulis system was used for diving 
around the Ekofisk tank. 
Photo: ConocoPhillips/Norwegian Petroleum 
Museum
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with a steel skirt which penetrated the seabed to prevent currents from 
undermining it and threatening its stability.

A Norwegian concept

Construction of the Ekofisk tank proved a success. It helped to shift 
the boundaries for what specialists thought was possible in the offshore 
industry. The world’s first concrete tank at sea opened the way for the 
huge production platforms in the same material. Just a few weeks after 
the tank had been towed to Ekofisk, the first Concrete Deepwater Struc-
ture – Condeep – was ordered. Known as a gravity base structure (GBS) 
because it sits on the seabed by its own weight, this unit supports the 
steel topsides. The lower section comprises a set of cylindrical concrete 
cells which can be used for oil storage. One or more of these extend up-
wards as the hollow shafts on which the topsides sit. The shafts provide 
space for conductors, mechanical outfitting and so forth.7 The Condeep 
design was developed by senior engineer Olav Moe at Høyer-Ellefsen. 
With its deep seas and rough climate, the NCS called for solutions other 
than the traditional steel jackets which could be used in depths up to 
100 metres. The Condeeps could stand in substantially deeper water.

The first client was Mobil, which needed a production platform 
for its Beryl field on the UKCS. Norwegian Contractors (NC) began 
constructing this GBS in the summer of 1973. Shell followed imme-
diately afterwards with an order for a similar installation on its Brent 
field. Mobil Brent A and Shell Brent B represented the definitive break-
through for concrete technology in the North Sea. By the end of 1974, 
NC had no less than six Condeeps under construction in the Jåttåvågen 
dry dock and the Gands Fjord.

These Norwegian structures attracted international attention, and 
the design won the prize for technological innovation at the Offshore 
Technology Conference (OTC) in Houston. Globally, the Condeep be-
came the very symbol of oil operations in the North Sea and can stand 
as Norway’s most important independent contribution to the offshore 
business. It was a Norwegian industrial adventure of great significance 
for value creation and employment in Norway. A thousand people or 
more were employed on each project, a small proportion of whom were 
divers performing necessary underwater work. After the Ekofisk tank, 
Condeeps were produced one after another in Stavanger. The last was 
completed in 1995. Two of the Norwegian concrete GBSs were built at 
Åndalsnes further north. Completion of the platforms, with the mating 
of GBS and topside, took place at Vats north of Stavanger and Stord 
Verft closer to Bergen.

Første fase i bygging av condeep-plattform i
dokken ved Norwegian Contractors i Stavanger.
Støpingen av condeeper har skjedd i Stavanger,
Åndalsnes, Hanøytangen utenfor Bergen samt
Ekofisktank-veggen i Ålsfjorden. 
Foto: StatoilHydro
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fryktet at havbunnen var for ujevn til at tanken ville stå støtt. I siste øye-
blikk ble plasseringen  justert litt. Det resulterte i at Ekofisk-senteret fikk
den karakteristiske knekken, i stedet for å ligge på rett linje fra sør til nord.
Tanken fikk også et stålskjørt som gikk ned i havbunnen, slik at havstrøm-
mer ikke skulle kunne undergrave den og gjøre den ustødig. 

Condeep – et norsk konsept
Byggingen av Ekofisk-tanken viste seg å være vellykket. Den bidro til å
flytte grensene for hva fagfolk trodde var mulig i oljevirksomheten til
havs. Verdens første betongtank i havet banet vei for de svære produk-
sjonsplattformene i betong. Bare noen få uker etter at Ekofisk-tanken
var tauet ut på feltet, kom bestillingen av den første condeepen – Con -
crete Deepwater Structure. Det er understellet på en condeep-plattform
som er støpt i betong. Bunnen består av en rekke sylindriske celler som
kan brukes som oljelager. Oppå dem står de hule søylene, eller skaftene,
som bærer dekket. Skaftene gir plass for røropplegg, teknisk utstyr med
mer.7 Condeep-konstruksjonen var utviklet av overingeniør Olav Moe i
Høyer-Ellefsen. Norsk sokkel krevde med sine store dyp og sitt værhar-
de klima andre løsninger i tillegg til de tradisjonelle stålplattformene,
som kunne brukes på dyp fra 70 til 100 meter. Condeepene kunne byg-
ges for betydelig større dyp.

Første oppdragsgiver var Mobil, som skulle ha en plattform for pro-
duksjon på Beryl-feltet i britisk sektor. Byggingen startet sommeren
1973 ved Norwegian Contractors (NC). Like etter fulgte Shell med
bestilling av en tilsvarende plattform til Brent-feltet. Disse to plattfor-
mene, «Mobil Beryl A» og «Shell Brent B», representerte det definitive
gjennombruddet for betongteknologien i Nordsjøen. Innen utgangen av
1974 hadde NC ikke mindre enn seks betongplattformer under oppfø-
ring i dokken i Jåttåvågen og i Gandsfjorden. 

De norske condeepene vakte internasjonal oppmerksomhet. I 1975
ble konstruksjonen tildelt premie for teknologisk nyskapning på olje-
messen i Houston. Internasjonalt ble condeep selve symbolet på olje-
virksomheten i Nordsjøen og kan karakteriseres som Norges viktigste
selvstendige bidrag i offshoreindustrien. Det var et norsk industrieven-
tyr som fant sted, med stor betydning for verdiskapning og sysselsetting
i Norge. 1000 mann eller mer var ansatt på hvert enkelt prosjekt, og et
lite antall av dem var dykkere som utførte nødvendig undervannsarbeid.
Etter Ekofisk-tanken ble det produsert condeeper på rekke og rad i Sta-
vanger. Den siste plattformen sto ferdig i 1995. To av de norske betong-
installasjonene ble bygd i Åndalsnes. Ferdiggjøring med påsetting av
dekk skjedde i Vats i Nord-Rogaland og ved Stord Verft i Hordaland. 
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The first stage in building a Condeep GBS 
at the Norwegian Contractors dry dock in 
Stavanger. Casting these structures took 
place in Stavanger, Åndalsnes and Hanøytan-
gen outside Bergen, while the Ekofisk tank’s 
breakwater was cast in the Åls Fjord. 
Photo: Statoil
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Inshore oil diving

Beryl A, the first Condeep GBS to be built, involved a wide range of 
diving work. Construction went on continuously throughout the week, 
including Saturdays and Sundays. In periods with a lot of diving, three 
vessels with full diving teams could be engaged simultaneously. Ninety 
per cent of the work on all the Condeeps was conducted as surface-ori-
ented diving. Cutting of mooring chains, which occurred in deeper wa-
ter 70-80 metres down, required bell dives.

A special diving job on Beryl A was the installation of risers from the 
bottom to the top of the oil storage cells. These pipes continued up the 
outside of the tall shafts. To attach them, the divers first had to install 
robust double-sided steel brackets up the concrete walls to hold the ris-
ers. On later Condeeps, the risers were installed dry inside the shafts.

More varied diving work was carried out underneath the GBS, such 
as measuring, piping inspection and plugging, and installing anodes on 
the bottom skirts.8 Divers also tested nozzles installed low on the out-
side of the ballast tanks to spray water under high pressure towards the 
seabed during installation. These jets ensured that the mud swirled up 

ULIS dykkersystem klargjøres av Rolf Guttorm
Engebretsen og hans far Rolf Egil Engebretsen
– froskemann og hjelmdykker. 
Foto: Geir Ivar Jørgensen
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Oljedykking innaskjærs
Den første betongplattformen som ble bygd, «Beryl A», hadde et stort
omfang av dykkearbeid knyttet til seg. Anleggsarbeidet pågikk kontinu-
erlig hele uken gjennom, lørdag og søndag inkludert. I perioder med
mye dykking kunne tre fartøy med fulle dykkerteam være i sving samti-
dig. På alle condeeper ble 90 prosent av arbeidet utført som overflate-
dykking. Kutting av ankerkjettinger, som skjedde på dypere vann, 70–80
meter, krevde klokkedykk.

En spesiell dykkejobb på «Beryl A» var å montere stigerør fra bunnen
til toppen av oljelagertankene. Rørene fortsatte videre opp på utsiden
langs de høye skaftene. For å feste rørene måtte dykkerne først montere
kraftige dobbeltsidige stålklammer som rørene ble festet i, opp langs
betongveggene. På senere condeeper ble stigerørene i stedet montert
tørt inne i skaftene. 

Under plattformen utførte dykkerne mye variert dykkearbeid, som
oppmålinger, rørinspeksjoner, rørplugginger og montering av anoder på
«skjørtekanten» av plattformen.8 Videre testet de jetdyser som var plas-
sert nede på utsiden av ballasttankene – disse skulle sprute ut vann
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The Ulis diving spread is readied by Rolf 
Guttorm Engebretsen (left) and his father Rolf 
Egil – a frogman and helmet diver. 
Photo: Geir Ivar Jørgensen
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so that the GBS got a good grip on the bottom. Before towout, all aids 
used during the construction period had to be removed. That gave the 
divers a lot to do removing the underwater crane supports.9 A more un-
usual job was to hunt for possible cracks if casting errors were suspect-
ed or signs of leaks detected. Divers were then sent down to seek out 
and seal the weak spots with a kind of epoxy. In addition, they some-
times had to look for equipment which had been left behind or lost at 
the bottom of the GBS.

Geir Ivar Jørgensen recalls that a good deal of work cutting mooring 
chains was always involved when a Condeep came to be towed out. The 
links were huge and had to be severed with flame cutters. That required 
skill, and only the best people were given that job. Starting the tow at 
the right time was important. Any delay could be very expensive for the 
client. Jørgensen relates:

Time was of the essence. Cutting through these thick chains was pret-
ty dangerous ... You had to burn cleanly, so that the slag was blown 
through. Inaccurate burning caused cavities to form where oxy-hy-
drogen gas collected. That caused some real explosions. Several of us 
were knocked silly and suffered burst eardrums from such blasts. I 
eventually developed my own technique. This involved hanging under 
the chain with my legs wrapped round it so that I could burn upwards 
and take advantage of the buoyancy of the water. Burning in that 
direction gave me full visibility because the bubbles rose. I also got a 
longer jet from the cutter. The disadvantage was that the red-hot slag 
ran down onto me. It hit me in the middle of the stomach and flowed 
down both sides of my diving suit. To start with, I tried to avoid 
it, but I soon noticed that it did no harm because a kind of steam 
coating formed around the molten steel. A few zips were undoubtedly 
destroyed by the slag, but that was all. It looked a little dangerous, of 
course, so I think I was the only one to use this technique. It allowed 
me to cut a chain with a single rod   – in other words, two-three min-
utes. Others might take 30 minutes or more on the same job because 
they had to change a lot of rods as they chewed their way through 
with many small cuts. I always held the record. That meant I was in 
demand for such work, which was seen as a prime job.10

Cutting mooring chains on the Condeeps was both exciting and chal-
lenging. The chain was tensioned to more than 700 tonnes, and the 
divers had to cut against that. When half the link had been cut, the rest 
broke free of its own accord. Big forces were involved.

Geir Ivar Jørgensen ( i midten) var en av dem
som dykket både på condeeper og off shore. 
Foto: Geir Ivar Jørgensen
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under høyt trykk ned mot bunnen når plattformen ble plassert på feltet.
Jetstrålen sørget for at bunnslammet ble virvlet opp, slik at plattformen
satte seg godt fast i sjøbunnen. Før utslep måtte alt hjelpeutstyr fra byg-
geperioden fjernes. Dykkerne hadde da mye arbeid med å fjerne kran-
fundamentene under vann.9 En ikke fullt så vanlig jobb var å søke etter
sprekkdannelser. Det skjedde ved mistanke om støpefeil eller tegn til
lekkasje. Da ble dykkere sendt ned for å lete etter sprekkdannelser i
betongen og tette dem med en slags epoksy. I tillegg måtte dykkerne fra
tid til annen finne gjenglemt eller mistet utstyr nede på bunnen. 

Geir Ivar Jørgensen forteller at det alltid var en del arbeid med kutting
av ankerkjettinger når condeepene skulle slepes ut. Ankerkjettingene
var svære og måtte brennes av. Dette krevde teknikk, og bare de flinkes-
te håndverkerne ble tildelt denne jobben. Det var om å gjøre at slepet
kom av gårde til rett tid. Enhver forsinkelse var veldig kostbar for opp-
dragsgiver. Jørgensen forteller:

Vi var underlagt et tøft tidspress. Det å brenne disse tykke kjettingene var

ganske farlig. … Det gjaldt å brenne et rent kutt, slik at man alltid blåste

smelten gjennom. Hvis man brente feil, oppsto det hulrom der det dannet

seg knallgass. Resultatet var noen skikkelige eksplosjoner. Det var flere av

oss som ble slått i svime og sprengte trommehinnen i slike smell. … Etter

hvert utviklet jeg min egen teknikk. Jeg hang under ankerkjettingen med

beina festet rundt kjettingen og brant oppover. På den måten ble

oppdriften i vannet utnyttet. Når jeg blåste nedenfra og oppover, hadde jeg

fri sikt, for boblene som oppsto, steg opp fra meg. Dessuten fikk jeg lengre

jetstråle ut av brenneren. Ulempen var at den rødglødende smelten rant

ned på meg. Den traff meg midt på magen og rant ned på hver side av

dykkerdrakten. I begynnelsen forsøkte jeg å unngå dette, men jeg merket

fort at det ikke gjorde meg noe, for rundt det glødende stålet dannet det

seg en slags dampkappe. Det var nok noen glidelåser som ble ødelagt av

smelten, men bortsett fra det skjedde det ikke noe. Det så jo litt farlig ut, så

jeg tror jeg var alene om denne teknikken. På denne måten klarte jeg å

kutte kjettingen med én pinne. Det vil si 2–3 minutter. Andre kunne bruke

en halv time eller mer på samme jobben fordi de måtte skifte mange

pinner underveis og tygget seg gjennom godset med mange små kutt. Jeg

hadde alltid rekorden. Det førte til at jeg var ettertraktet til slike jobber,

som i miljøet ble betraktet som kremjobber.10

Kutting av ankerkjettingene på condeepene var både spennende og
utfordrende. Kjettingen var spent opp med over 700 tonn, og dette skul-
le dykkeren kutte. Når halve kjettingen var av, røk resten av seg selv.
Store krefter var i sving.
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Geir Ivar Jørgensen (foreground) was one of 
the divers who worked both on Condeeps and 
offshore. 
Photo: Geir Ivar Jørgensen
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Condeep divers and diving vessels

3X was one of the leaders for Condeep diving. In 1973, the company 
became affiliated to the Aker group’s oil division. Fred Olsen then reg-
istered it as Sub Sea Dolphin and allowed this name to exist alongside 
3X.11 The company used Spissøy, a 60-foot former fishing boat, as a div-
ing base during the early years. This was outfitted solely for surface-ori-
ented diving. Conditions were fairly primitive, with a DDC installed in 
the cargo hold and a home-made control panel for air and gas diving 
from the surface.12 As time passed, more supply ships and barges were 
utilised as diving vessels.13 When Fred Olsen and the Aker group be-
came involved, funds were provided which permitted the purchase of 
new equipment. That included the acquisition of three new saturation 
diving spreads from Italy and a former car ferry for use offshore. The 
latter was also used as a mother ship for manned submersibles, which 
carried out such work as pipeline inspection.

Spissøy ligger ved condeep på Stord. 
Foto:  Børre Børretzen
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Condeep-dykkere og dykkerfartøy
3X var et av de ledende firmaene når det gjaldt condeep-dykking. I 1973
ble selskapet knyttet til Akergruppens oljedivisjon. Fred. Olsen regis-
trerte da firmaet som Sub Sea Dolphin og lot dette navnet eksistere
parallelt med 3X.11 De første årene var det «Spissøy», et tidligere fiske-
fartøy på 60 fot, som ble brukt som dykkebase for 3X. «Spissøy» var kun
utstyrt for overflatedykk. Forholdene var nokså primitive, med et
dekompresjonskammer montert i lasterommet og et hjemmelaget dyk-
kepanel for luft- og gassdykking fra overflaten.12 Etter hvert ble flere for-
syningsskip og lektere tatt i bruk som dykkerfartøy.13 I forbindelse med
at Fred. Olsen og Akergruppen kom inn i bildet, ble det tilført midler
som ga muligheter til å kjøpe nytt utstyr. Blant annet ble det kjøpt tre nye
metningsdykkesystemer fra Italia, og en tidligere bilferge ble kjøpt inn
og brukt offshore. Den ble også brukt som moderskip for miniubåter,
blant annet under inspeksjon av rørledninger. 

En annen nyvinning for 3X var lekteren «Buldra», som avløste «Spiss-
øy» i 1977. Det var et fartøy som mange dykkere fikk et spesielt forhold
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Spissøy moored alongside a Condeep GBS at 
Stord.
Photo: Børre Børretzen
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Another step forward for 3X was the Buldra barge, which replaced 
Spissøy in 1977. Many divers developed a special relationship with this 
vessel because it was later used for many years by the National Diving 
School (NDS) to train saturation divers. Buldra was specially tailored 
for use with Condeep diving.

A lot more divers than before were needed during the early years of 
Condeep diving. The supply of personnel with a naval background was 
insufficient to meet demand. Many people then entered the business by 
chance and without much in the way of training. One example was Tor 
Jan Wiik, who was a mechanic when he joined 3X in April 1975. He se-
cured his first job as a diver at Stord that July, and took the recreational 
diving certificate later. After four years, he was promoted to supervisor. 
Another was Johan Otto Johansen, who was a sales driver before being 
tempted by his diver brother to try his luck in the profession. All he had 
was a recreational diving certificate. Jørgensen was a driving instruc-
tor, and had only borrowed his brother’s diving gear on the sly before 

På jobb på Statfjord A i Digernessundet på
Stord 1976. Rolf Guttorm Engebretsen i døra og
Rolf Buer i dykkerdrakt. Dykkerlaget besto
vanligvis av fem personer, og arbeidsoppga-
vene gikk på rundgang. I løpet av et skift var
alle i vannet og dykket. Vanligvis foregikk dyk-
kingen om dagen, men det kunne også være
perioder der dykkingen pågikk i flere skift døg-
net rundt. 
Foto: Geir Ivar Jørgensen 
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til fordi det siden ble brukt av Statens dykkerskole i mange år til opplæ-
ring i metningsdykking. I utgangspunktet var «Buldra» skreddersydd
for bruk ved condeep-dykking. 

I de første årene med condeep-dykking var det behov for mange flere
dykkere enn tidligere. Tilfanget av dykkere med bakgrunn i marinen var
ikke nok til å dekke etterspørselen. Mange havnet da i dykkebransjen av
tilfeldige årsaker og uten særlig dykkeropplæring. Et eksempel var Tor
Jan Wiik som var mekaniker da han begynte i 3X i april 1975. I juli samme
år fikk han sin første jobb som dykker, på Stord. Sportsdykkersertifika-
tet tok han senere. Etter fire år avanserte han til supervisor. En annen er
Johan Otto Johansen som var salgssjåfør da han lot seg friste av broren,
som var dykker, til å prøve seg i yrket. Han hadde da kun sportsdykker-
sertifikat å skilte med. Geir Ivar Jørgensen var kjøreskolelærer og hadde
bare tyvlånt brorens dykkerutstyr før han startet sin dykkerkarriere i
1973. Felles for disse tre, som drev mye med condeep-dykking, var at de
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At work on Statfjord A in the Digernes Sound 
off Stord in 1976. Rolf Guttorm Engebretsen is 
in the hatch and Rolf Buer in the diving suit. A 
diving team normally comprised five people, 
who took it in turn to do the jobs. Everyone 
dived during a shift. Diving normally took 
place in daylight, but there could also be 
periods when it continued with several shifts 
around the clock.
Photo: Geir Ivar Jørgensen
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starting his career as a diver in 1973. None of these three, who did a 
lot of Condeep diving, even knew how to use the valves on their diving 
suits to regulate the air pressure when they entered the water for the 
first time. But they bluffed their way through and learnt quickly from 
experience. Others came from such trades as loggers, plumbers, bakers, 
goldsmiths or butchers. The prospect of better pay could have been one 
attraction, but another was acquaintanceships and friendships. Accord-
ing to Wiik, it would be fair to describe the way they worked as “pro-
fessional amateurs”.14 The impression that many people without diver 
training were recruited during the busy Condeep period is confirmed 
by Leif-Tore Skjerven, who was part of the 3X management:

We needed divers. We’d actually used up the resource bank represent-
ed by those we knew in the navy. Our target group now was skilled 
workers. Pettersen was a sheet metal worker from Rosenberg, Hen-
ning Christensen an electrician/engineer, Bjørn Vik and Gudmestad 
electricians, and Bue a plumber. We were looking for people who 
could provide different trades. I got the impression that they were 

Inne i dykkekontrollen ved et condeepdykk i
Åndalsnes. Øverst i midten er to dybdemålere,
en for hver dykker. Ute til venstre ser en vinsjen
som trekker opp og senker ned umbilikalen
som forsyner dykkeren med pustegass, varmt-
vann og kommunikasjon. 
Foto: Ulf Lars Ola Fredriksson 
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ikke engang behersket å bruke ventilene på dykkerdrakten til å regulere
lufttrykket da de entret vannet første gang, men de lot som ingenting og
lærte raskt gjennom erfaring. Andre hadde utdannelse som tømmer-
mann, rørlegger, konditor, gullsmed eller slakter. Det kunne være utsik-
tene til å tjene bedre som lokket, men det var også kjennskap og venn-
skap som trakk. Ifølge Wiik passet karakteristikken «profesjonelle
amatører» på måten de arbeidet på.14 Inntrykket av at det ble rekruttert
mange dykkere uten dykkeropplæring i den travle condeep-perioden,
bekreftes av Leif-Tore Skjerven, en av lederne i 3X:

Vi trengte dykkere. Vi hadde egentlig tømt ressursforholdene for de vi

kjente i Marinen. Nå var vi ute etter fagfolk. Pettersen var platearbeider på

Rosenberg, Henning Christensen var elektriker/ingeniør, Bjørn Vik var

elektriker, Gudmestad var elektriker, Buer var rørlegger. Vi var ute etter

folk som kunne jobbe med forskjellige fag. Jeg fikk et inntrykk av at de var

brukende i vannet. Odd tok dem ut på «Spissøy» hvor Gunnar var

supervisor, og han så hvordan de oppførte seg.15
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The diving control room on a Condeep dive in 
Åndalsnes. At the top of the photo are the two 
depth meters, one for each diver. Outside to 
the left is the winch for raising and lowering 
the umbilical which supplied the diver with 
breathing gas, hot water and communication.
Photo: Ulf Lars Ola Fredriksson
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serviceable in the water. Odd took them out to Spissøy, where Gunnar 
was the supervisor, and he saw how they conducted themselves.15

Most of the divers worked permanently offshore in the summer sea-
son, since all installation and maintenance work took place then. Dur-
ing their free time on land between tours, they took jobs on the many 
concrete installations then under construction. But winter work was 
confined to Condeep diving, since few assignments were then available 
offshore. Casting and completing concrete GBSs went on continuously 
throughout the year in sheltered fjords. Condeep diving could represent 
an estimated 60-70 per cent of the total work available. The divers sel-
dom worked permanently in only one place. They were nomads who 
moved to where the jobs were. Although the companies which won the 
contracts in the Gands Fjord or at Stord, Vats or Åndalsnes differed, the 
same divers recurred.16

Accidents in the Gands Fjord

Condeep diving experienced a busy year in 1975. Several platforms 
were to be completed simultaneously. Brent B, Beryl A and Statfjord A 
were all due to be taken offshore. That put great pressure on the divers.

A fatal accident occurred on 6 February of that year during diving 
on Brent B in the Gands Fjord. A 30-year-old British diver was out on 
one of his first jobs on the GBS, which involved measurement work 
about 50 metres down. He signalled to the other divers that something 
was wrong, but failed to appear when they hauled up the umbilical.19 
He had broken free and sunk to the bottom of the fjord in 250 metres 
of water, and was never found. This accident was caused either by a 
fault in the diving gear or because the diver had mistakenly released 
the umbilical.

Another accident occurred in the late autumn. A 20-year-old Nor-
wegian, Øyvind Kristiansen, who had taken the navy’s diving course 
and worked for 3X, was helping to ready Statfjord A in the Gands Fjord. 
The diving team to which he belonged had worked without a break for 
a long period and was tired. Although this was inshore diving, working 
time was governed by the petroleum regulations – in other words, a 
12-hour daily shift for 14 days including Saturdays and Sundays. The 
team was due to have the weekend off, but the job needed to be fin-
ished as a matter of urgency. The diving supervisor refused to take the 
job, but another person with less experience was persuaded to accept 
it. Kristiansen was to dive inside one of the “star cells” between the 
storage cylinders, accompanied by a standby diver in a steel basket sus-
pended at the water surface. The basket hung from one of the cranes 

Norwegian experiment abroad

3X became the first Norwegian company to 
conduct a series of test dives at the Tarry-
town laboratory north of New York during 
1975 in order to develop its own bounce diving 
tables.17 The lab had experience in developing 
tables for both the US Navy and Ocean Sys-
tems. A series of deep bounce dives was con-
ducted to 188-235 metres of water using tri-
mix. This blend includes a certain proportion 
of nitrogen alongside helium and oxygen. In 
addition to being speedy, with decompression 
from 188 metres taking less than 18 hours, the 
table was intended to save money by reducing 
the consumption of helium –an expensive gas, 
while nitrogen is free. In addition, a possible 
thermal benefit was expected for the diver 
since nitrogen is regarded as a “warm” gas.

Geir Ivar Jørgensen, Arne Jentoft and Odd 
Pedersen participated in the six-strong team 
together with three Britons and Americans. 
They dived together in pairs. These were 
the first tests of this type performed at the 
Tarrytown lab with people. Pigs had been used 
earlier.

“The blowdown speed was extremely 
high,” recalls Jørgensen. “That caused strong 
trembling when we passed the 120-metre 
area. These shakes declined at the target 
depth. Everything we did at the working depth 
was designed to measure how much of our 
capacity for work had been affected by HPNS 
and the dense breathing gas. We managed the 
tasks almost as well at the working depth as 
when we did them on the surface. But we were 
unable to carry out a single dive in this series 
without serious symptoms of the bends. None 
of the decompressions got us back to the 
surface without repeated halts and recom-
pression to a greater depth before we could 
continue.”

Briton Clem Turner became seriously ill 
during one of the dives and threw up a number 
of times. The doctor outside the chamber or-
dered Jentoft to inject Turner, even though he 
had never given injections before. Pedersen 
became paralysed from the small of his back 
and down (spinal bends). Treatment consisted 
of pills and red wine in addition to recompres-
sion. The divers had to be transferred to satu-
ration tables because no bounce tables were 
available for such long periods of treatment. 
On the basis of this series of dives, a table for 
188 metres was adjusted by the Tarrytown lab 
and subsequently approved without further 
tests. But it was little used. Saturation diving 
took over more and more from the bounce 
method in the mid-1970s.18
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on the GBS. The cell could be accessed from the top, with a clearance 
of 40 metres to the water – which was 25 metres deep. Kristiansen was 
cutting off 16 bolts on a pipe flange at the bottom of the cell, and has 
described what happened:

I cut off the bolt, but the flange wouldn’t come loose. So I needed 
something to break it free. I was in a bit of a hurry. If the dive lasted 
too long, I’d need a decompression stop at three or possibly six me-
tres. It was already late in the day, and it’d be good to finish early so 
I could get the weekend off. I reported that I needed something to 
free the flange with, and went to the surface to get it. I thought that a 
crowbar or something would be lowered to the surface, and that the 
easiest thing was to get it there. Then I was going to descend again to 
break free the flange within the deadline. While I lay at the surface, 
I held onto the cutter hose. Up top, a crowbar was attached to the 
cutter hose by a noose. With no communication between me and the 
supervisor, I hadn’t grasped how the crowbar was to be lowered to 
me. It came sliding down the hose in free fall. It hit me in the chest 
a little up on the right-hand side and stuck out of my back ... At the 

Undervannsarbeid ved condeep. 
Foto: Geir Ivar Jørgensen 
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til vannoverflaten. Vanndypet inne i cellen der arbeidet foregikk, var 25
meter. Kristiansen arbeidet med brenning av 16 bolter på en flens i en
rørforbindelse i bunnen av cellen. Kristiansen har selv beskrevet hva
som skjedde:

Jeg brant av boltene, men flensen løsnet ikke. Jeg hadde derfor behov for

noe å brekke dette løs med. Jeg hadde litt liten tid. Hvis dykket varte for

lenge ville det være behov for dekompresjonsstopp på 3, eventuelt 6 meter.

Det var allerede sent på dagen og det var fint å bli tidlig ferdig slik at jeg

kunne få en frihelg. Jeg meldte fra at jeg trengte noe å brekke løs flensen

med, og gikk til overflaten for å få dette. Jeg tenkte at et brekkjern eller

lignende ville bli firt ned til overflaten og at dette var lettest å ta i mot der.

Deretter skulle jeg ned igjen for å brekke løs flensen innen tidsfristen. Mens

jeg lå i overflaten, støttet jeg meg til brennerkabelen. Oppe ble et spett

festet til brennekabelen med en renneløkke. Det var ingen kommunikasjon

mellom meg og dykkeleder slik at jeg oppfattet metoden for hvordan spettet

skulle fires ned. Spettet kom glidende i fritt fall langs brennekabelen.

Spettet traff meg i brystet litt oppe til høyre og stakk ut i ryggen. … På det
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Underwater work on a Condeep. 
Photo: Geir Ivar Jørgensen
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time, we didn’t know how bad the injury was. Gunnar Flaten pulled 
out the bar. It was a bit difficult communicating with the people on 
top of the cell. We got the steel basket lowered, but it vanished into 
the water. When it came up again, Flaten was outside it. So the basket 
had to be lowered afresh. Things went better then. We were hoisted 
to the top of the cell and transferred to Spissøy, which was the vessel 
we were working from. I was quickly sent to Stavanger Hospital. Flat-
en came with me in the ambulance. At the hospital, they quickly got 
ready to operate. My right lung had been punctured in the accident. 
The operation itself went well. I was hospitalised for several weeks.20

The report from the NLIA found that the way the crowbar had been 
sent down into the cell, with the cutter hose as the guy line, was a grave 
error. The supervisor was held responsible,21 and fined for breaching 
procedures. That the accident occurred at the end of a shift just before 
the diving team was due to take the weekend off was not considered 
an extenuating circumstance. Nobody investigated how pressured the 
work had been before the accident. Nor was anyone in the diving com-
pany management held responsible for requiring the team to dive when 
they should actually have begun their weekend off.

Kristiansen recovered after a few weeks of operations and convales-
cence. Because of the damage to his lung, he was banned from diving 
for life. 3X had promised him further training as a diving supervisor, 
but that never happened. After a few years as a warehouse worker in the 
company, he became fed up and quit. He became partially disabled and 
later suffered other health problems which left him on a full disability 
pension.

Condeeps hang in the balance

The Stord Verft yard had built one supertanker after another until the 
shipping crisis of the mid-1970s, when most of its newbuilding con-
tracts were cancelled. Conveniently enough, it landed its first offshore 
contract in 1975 from Mobil for the Statfjord A topsides. It was then 
decided to establish a deepwater base in the nearby Digernes Sound, 
where the topside structure could be mated with the GBS. This facil-
ity, which was sheltered from wind and weather, soon became a com-
petitive advantage in the offshore market. Stord Verft quickly secured 
another three contracts from Shell for platform matings. The first was 
Dunlin A, which had been built in Rotterdam. That was followed by 
two big structures built in Scotland, Cormorant A and Brent C.22

A series of accidents occurred in connection with testing the plat-
forms, when divers were among those who had to go into action. In 
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mid-December 1976, Dunlin A developed a list. An airbag under one 
of the cells failed during testing of the piping system on the platform. 
One shaft sank more than a metre before the platform came to rest 
with a list of one-two degrees. Personnel on board were evacuated in 
the course of 30 minutes. A reassuring tone was adopted in external 
information. Stavanger Aftenblad reported that the structure was never 
in any danger of sinking. Its design and buoyancy were such that even if 
the airbags failed under all the cells, the platform would remain afloat. 
The list was corrected and work continued as normal.23 A leak also oc-
curred on the platform in March 1977, but this was solved fairly quickly 
with the aid of a wooden plug.24

Dykker på dykkerfartøy ved Statfjord A på
Stord.
Foto: Geir Ivar Jørgensen
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«Dunlin A»-plattformen slagside. Ved prøving av rørsystemet på platt-
formen ble en luftpute under et av kamrene borte. Det førte til at fribor-
det ved det ene skaftet sank en god meter før plattformen la seg til ro
med mellom en og to graders slagside. Plattformen ble evakuert i løpet
av en halvtime. Utad ble informasjonen holdt i en beroligende tone. Sta-
vanger Aftenblad meldte at det aldri var fare for at plattformen ville
havarere. Konstruksjon og oppdrift var slik at selv om luftputen under
alle kamrene ble borte, ville plattformen kunne holde seg flytende. Platt-
formen ble rettet opp, og arbeidet fortsatte som normalt.23 Også i mars
1977 var det problemer med lekkasje på plattformen, som forholdsvis
raskt ble tettet ved hjelp av en trepropp. 24
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A diver on the diving vessel for Statfjord A at 
Stord.
Photo: Geir Ivar Jørgensen
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Statfjord A developed a serious list on 20 April 1977 during testing 
of the ballast system. Through human error, a valve was mistakenly 
opened so that the water level in the various cells became virtually the 
same. The weight of the topside was unevenly distributed – with the 
living quarters placed on one edge, for instance – so the platform tilted. 
Spotting immediately what had happened, the duty officer in the con-
trol room sounded the alarm. Evacuation of the 200-strong afternoon 
shift began at once. The list was three degrees, which meant that one 
edge of the topsides sank by eight-nine metres. Since the list happened 
so quickly, a number of the people on board panicked and problems de-
veloped in getting the whole shift down to the boats. The access stairs 
had been partly removed ahead of the towout.25 Those who failed to 
get down quickly enough jumped into the sea, but nothing of that was 
reported in the press. Maintaining an orderly impression of the con-
struction projects was important for the operators.26

The third platform, Cormorant A, also suffered mishaps after arriv-
ing from Ardyne Point in Scotland during July 1977. Weaknesses were 
revealed when pressure-testing the piping system. A number of pipes 
were removed in October and returned to the UK to be given a new 
PVC coating.27 The piping system was completed during November, and 
the platform was ready for its first deballasting test down to seven me-
tres. Minor leaks were then discovered in some piping penetrations, 
which had to be sealed before deballasting could continue.28 A few days 
later, more leaks were discovered between the GBS cells and further 
lowering was postponed. Mating with the topsides was delayed until 
after the New Year.29 Information emerged later about yet another ac-
cident on Cormorant A, when the platform allegedly listed following a 
leak during Christmas 1977. Whether this incident actually happened 
is a matter of dispute.30

Problems were also experienced by a number of divers working on 
Statfjord B at Stord in 1978. A big leak once again occurred here and 
the platform had to be evacuated while it was being repaired. Geir Ivar 
Jørgensen, a diver in this operation, recalls:

There was something special about being the only people on the 
platform after the rest had been evacuated. The repair job was done 
as bell diving with a Ulis system, rather than in saturation. Because 
it was urgent, a number of divers were involved and a lot of dives 
were made one after another. There was a crack in one of the star 
cells – in other words, the three-sided spaces between the cylindrical 
storage cells. This crack was 17 metres long and a couple of inches 
wide. Many divers had to mobilise for this job. The first team opened 
the manhole leading down to the star cell. It was followed by a gang 
which tried to seal the crack with epoxy, but that was just sucked 
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right through. Sawdust and wooden wedges were then used, a good 
old-fashioned sailing ship technique. Wedges were packed tightly 
together along the crack, with a mix of sawdust and epoxy between 
them. That held.

Diving in the star cells was hazardous. For the dive to go ahead, the 
bell was sunk as close as possible to the top of the Condeep dome. But 
it nevertheless remained a long way from the cell. The umbilical proved 
too short, and two had to be spliced together – contrary to the regula-
tions. Another danger was that, because the bell was outside the cell, 
the bellman would be unable to pull the diver out through the narrow 
manhole and back to the bell should anything happen to him. Several 
of the divers actually experienced difficulties with their gas supply and 
fainted inside the cell, which meant they had to be brought out by other 
divers. Jørgensen believes that the gas supply problems arose because 
the work site was too deep in relation to the bell. While the bell had to 
be on a level with the top of the star cell, the diver had to swim many 
metres down. Pressure at the work site was thereby higher, and gas de-
livery force became too low.31

Johansen experienced precisely the same problems of gas supply 
while down filling cracks on Statfjord B. He fainted in the water sev-
eral times, but managed to get back to the bell under his own steam. 
Neither the bellman nor the surface control room understood what had 
happened, and Johansen was told by the supervisor on returning to the 
surface that he was useless as a gas diver. He did not learn until many 
years later that a number of others had passed out in a similar way on 
this type of job.32

A dangerous position also arose when Statfjord B was to be cut free 
from its mooring chains. The bell was lowered from the diving vessel 

Dykkerklokke på vei til arbeidssted.
Foto: Øistein Berge
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god gammeldags seilskuteteknikk. Kiler ble satt tett oppover sprekken, og

imellom ble det brukt en blanding av sagmugg og epoksy. Det holdt. 

Dykkingen i stjernecellene var hasardiøs. For å kunne gjennomføre dyk-
ket ble klokken senket i posisjon nærmest mulig toppen av condeep-veg-
gen. Men dykkerklokken var likevel langt borte fra cellen. Umbilikalen
var for kort, og to umbilikaler måtte spleises. Det var ikke etter forskrif-
tene. Et annet faremoment var at når klokken var utenfor cellen, kunne
ikke bellmannen dra dykkeren opp fra stjernecellen gjennom det trange
mannhullet og tilbake til klokken hvis det skjedde noe med ham. Det var
faktisk flere av dykkerne som fikk problemer med gasstilførselen og
besvimte inne i cellen og måtte hentes ut av andre dykkere. Jørgensen
tror problemet med gasstilførselen skyldtes at arbeidsstedet var for dypt
i forhold til dybden klokken var på. Mens klokken måtte være på høyde
med toppen av stjernecellen, måtte dykkeren svømme mange meter
ned. Dermed var det et høyere trykk på arbeidsstedet, og trykket på gas-
sen ble for svakt.31

Johan Otto Johansen opplevde nettopp slike problemer med gasstil-
førselen da han var nede og tettet sprekker på «Statfjord B». Han
besvimte flere ganger i vannet, men klarte ved egen hjelp å komme seg
tilbake til klokken. Verken klokkemannen eller overflatekontrollen for-
sto hva som skjedde, og da Johansen kom tilbake til overflaten, fikk han
høre av supervisor at han var ubrukelig som gassdykker. Først mange år
senere fikk han kjennskap til at det var flere som hadde besvimt på lig-
nende måte på denne typen jobb.32

Da «Statfjord B» skulle kuttes løs fra ankerkjettingene, oppsto det
også en farlig situasjon. Dykkerklokken ble firt ned fra dykkerfartøyet
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A diving bell descends to the work site.
Photo: Øistein Berge
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to a depth of about 80 metres. In the meantime, the tugs were waiting 
with their engines going to start the tow as soon as the chains were gone. 
Jørgensen had just left the bell when he discovered that, as soon as the 
massive chains were cut, they would fall down on the concrete casing 
of the GBS and damage it. He reported this to the surface, whereupon 
it was decided to rotate the GBS a little to avoid the problem. The tugs 
started moving, and the current increased. Meanwhile, Jørgensen had 
ascended to the top of the bell. He held fast with one arm and clutched 
the cutting equipment with the other. While this was happening, the 
hawser holding the diving vessel in place broke. Jørgensen discovered 
with a shock that the chain they were to cut was suddenly over the bell. 
The position was critical. With the diving vessel adrift, the bell would 
soon get caught in the chain. The steel cable holding it would be torn 
off, leaving bell and divers to disappear in the depths. Their chances of 
survival would be slim. Jørgensen knew he was in mortal danger but, 
instead of panicking, he became icily calm. He contacted the supervi-
sor, but had no time to explain the position. As clearly and as calmly as 
possible, he said: “Come down with the bell. Come down with the bell”. 
This was an unusual order and matters would have gone badly if the 
person running the bell winch had not immediately done what he was 
asked. Fortunately, supervisor Byron Tate was an experienced diver who 
understood that this was serious and did what Jørgensen commanded. 
The position was brought under control and the divers survived on this 
occasion, too. In the meantime, the surface crew replaced the hawser, 
got the vessel back under control and returned it to its original position. 
Although Jørgensen was deeply shaken, he completed the cutting job 
before ascending. Once back on deck, he saw that the boom holding the 
bell was bent. The bell had been close to tearing loose. However, bell-
man Kjell Lindgaard was unaware of the drama. He had (fortunately) 
been unable to hear the conversation in the bell.

If it works, it works

“GSG” – short for går det, så går det, which can be translated as “if it 
works, it works” – was an established expression in the Norwegian div-
ing community. It conveyed a kind of fatalism. The divers were willing 
to try to overcome difficulties. If it worked, it became a good diving sto-
ry. They appreciated that their job was risky, and a great many of them 
can relate incidents when their own lives were in danger. But these 
incidents were seldom or never reported.33

The number of risky episodes recalled from the 1970s reflects 
the fact that some diving jobs on the Condeeps were not as carefully 
planned as others. Unforeseen problems often cropped up. People who 
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liked excitement and demanding jobs which put creativity, courage and 
endurance to the test enjoyed the work. Diving was well rewarded as 
long as the divers were paid per dive. The disadvantage was the heavy 
pressure which prevailed during the construction period for a Condeep. 
It was essential to complete these installations so that they could be 
towed out at the right time and the field could start production. Big 
money was at stake. This pressure passed down through the organi-
sation to the individual contractor and employee. Divers were used to 
the limit. The Condeep jobs were a very intensive form of diving. Dives 
were made every day, sometimes twice a day if each did not last long. 
It was difficult for the divers to refuse a job if they wanted to continue 
working. They were conditioned at an early stage to conform to the sys-
tem. As freelancers, they had little or no job security. When the divers 
failed to take time off, the work put a big strain on their bodies. People 
knew little at the time about the possible long-term consequences. The 
divers did the work they were given to the best of their ability, and were 
trained to obey orders. Getting the job done and the Condeeps ready on 
time was the top priority at every level. Consideration for people, such 
as a diver who found himself in danger, took second place.

As the worst construction pressure eased, Condeep diving was put 
on a more ordered footing. The creation of the NDS in 1979 improved 
training for new divers, and fewer accidents were reported in the 1980s. 
Conservative diving tables were introduced, eventually also dive-free 
days. Condeep diving then came to function for many divers as a school 
where they were able to practise a multitude of different jobs which 
might also crop up in offshore work.

Øistein Berge monitorerer dybden på klokken –
cirka 200 meter.
Foto: Øistein Berge
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krevende oppdrag, der både kreativitet, mot og utholdenhet ble testet,
syntes arbeidet var kjekt. Dykkejobbene var godt betalt, så lenge dykker-
ne fikk betalt per dykk. Ulempen var at det var et stort press under byg-
geperioden for condeepene. Det var om å gjøre å få ferdiggjort installa-
sjonene, slik at de kunne slepes ut til feltene i rett tid og feltene settes i
produksjon. Store verdier sto på spill. Dette presset forplantet seg ned i
organisasjonen til den enkelte kontraktør og den enkelte ansatte. Dyk-
kerne ble brukt maksimalt. Condeep-dykkingen var en veldig arbeidsin-
tensiv form for dykking. Det var dykking hver dag, noen ganger to gang-
er per dag dersom det var snakk om korte dykk. Det var vanskelig for
dykkerne å si nei til oppdrag dersom de hadde lyst til å få jobb igjen. Dyk-
kerne fikk tidlig innprentet at det gjaldt å innrette seg i systemet. Som
frilansere hadde de liten eller ingen trygghet i ansettelsesforholdet. Når
dykkerne ikke tok seg friperioder, ble arbeidet en stor belastning på
kroppen. Hvilke konsekvenser dette hadde på sikt, visste en lite om den
gangen. Dykkerne utførte oppdragene de ble satt til, så godt de kunne,
og de var opplært til å lystre ordre. Den viktigste prioritet i alle ledd var
at jobbene ble gjort, og at condeepene ble ferdige til rett tid. Menneske-
lige hensyn, som at en dykker opplevde en farefull situasjon, kom i
annen rekke. 

Etter hvert som det verste byggepresset ga seg, kom condeep-dyk-
kingen inn i mer kontrollerte former. Etter opprettelsen av Statens dyk-
kerskole i 1979 ble opplæringen av nye dykkere bedre, og en hører ikke
om så mange uhell i 1980-årene. Det ble innført konservative tabeller og
etter hvert dykkefrie dager. For nye dykkere fungerte condeep-dykking-
en da som en skole, der de fikk praktisere en mengde forskjellige
arbeidsoppgaver som også kunne benyttes i arbeidet offshore. 
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Øistein Berge monitors the depth of the bell – 
about 200 metres.
Photo: Øistein Berge
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Chapter 6

In deeper waters

The huge concrete oil installations will probably remain standing as a 
monumental expression of Norwegian history from the late 1970s to 
the mid-1990s. Each larger than the one before, they were towed off-
shore by a fleet of tugs which became pygmies against the colossi they 
surrounded. Their groundbreaking qualities were symbolised by the 
height of the concrete GBSs – the higher they were, the deeper the wa-
ter in which they could be installed to produce oil and gas. As always in 
the history of offshore oil, however, it was not only a case of getting this 
valuable energy source up from the sub-surface. Production also had to 
be brought to refineries and markets on land. Diving was essential for 
all these aspects.

If people had not expected to earn big money once production start-
ed, the massive technological commitment would never have been 
made. In other words, forcing the pace of change had a strong under-
lying financial motive. But developments were also driven by powerful 
political forces. Some of these originated abroad. After the 1973 oil cri-
sis, Norway and the UK were urged to step up the pace of North Sea de-
velopment in order to safeguard strategic energy deliveries to the west 
at a time of radicalisation and unrest in other key oil regions. During 
the 1980s, under President Reagan, the Americans brought pressure to 
bear on the Norwegians to speed up gas deliveries from the Troll field 
to avoid Europe becoming over-reliant on Soviet supplies.1 However, 
neither Middle East unrest nor the final throes of the Cold War were 
responsible for pushing diving operations into ever deeper waters dur-
ing the late 1970s and early 1980s. This primarily reflected a domestic 
political motive. There was a strong Norwegian desire for the country’s 
oil and gas to be processed on land in Norway. That depended on being 
able to surmount the biggest challenge of all – the Norwegian Trench.

After the installation of Statfjord A, one 
concrete colossus after another – each larger 
than its predecessor – was towed out to ever 
deeper water. The tallest of them all is Troll A, 
installed in 303 metres of water. It stands 472 
metres high from the seabed to its topmost 
point. 
Photo: Statoil
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By pipeline to Norway

This feature is a submarine valley which separates the relatively shal-
low waters in the middle of the North Sea, where the first petroleum 
fields were found, from the Norwegian coast. Before the last ice age, 
the area embracing most of today’s oil fields was dry land where Stone 
Age humans lived alongside mammoths and sabre-toothed tigers. Only 
the Trench separated these flat plains from the Norwegian coast. It ex-
tends from the outermost part of the Oslo Fjord, around the southern 
and western coasts of Norway, and opens like a funnel towards Green-
land and the Arctic Ocean. At its deepest point off southern Norway, 
the bottom of the Trench lies 700 metres down. This rises to 280-300 
metres off the west Norwegian coast. The Trench was regarded as a 
challenge as far back as the early 1960s, when Norway was positioning 
itself for negotiations with the UK and Denmark on North Sea bounda-
ries.2 The Geneva convention on the law of the sea, which governed the 
determination of boundaries in coastal and sea areas, defined a conti-
nental shelf as extending out to a depth of 200 metres or as far out as 
the water depth permitted the exploitation of natural resources.

The strong Norwegian desire to ensure that possible deposits would 
be landed in Norway had already been incorporated in the royal decree 
of 9 April 1965, which formed the legal basis for the first licence awards 
on the NCS: “If the King finds that the national interest requires it, he 
may decide that produced petroleum products can be landed wholly 
or partly in Norway.”3 Immediately after the Cod discovery in 1968, a 
committee was appointed to assess the possibility of piping the oil to 
the mainland.4 Discovered by Phillips, Cod initially proved too small 
to justify commercial production. However, Phillips is unlikely to have 
been surprised when the question of landing by pipeline to the Norwe-
gian coast was raised immediately after the Ekofisk discovery.

As operator and dominant licensee, Phillips not unnaturally wanted 
the pipeline to go where its markets lay – either the UK or continen-
tal Europe. Ekofisk lay in the middle of the North Sea. Why take an 
expensive diversion via Norway? The problems of crossing the Trench 
were crucial in allowing Phillips to win acceptance for its position. A 
pipeline running directly from Ekofisk to the Norwegian coast would 
descend to 372 metres at its deepest.5 That was deeper than any similar 
pipelaying project in the world. Phillips claimed it to be impossible with 
the technology of the day.

The Norwegian government also had an interest in ensuring that de-
velopment costs did not become excessive. The question was whether it 
could trust Phillips when the company claimed that a landfall was tech-
nologically impossible. After all, it had a clear financial interest in land-
ing abroad. A committee appointed by the industry ministry in August 
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1970 was charged in practice with checking the conclusions reached by 
Phillips.6 In January 1972, this “Ekofisk committee” found  – contrary to 
the oil company claims – that it would be technically possible to cross 
the Trench. But this called for a great deal of research and investigative 
work, which would involve a two-year delay in starting regular produc-
tion from Ekofisk. Since both the field licensees and the government 
wanted revenues to flow as soon as possible, an oil pipeline to the UK 
represented the only realistic option.

Politicians in deep water

The Ekofisk committee’s report was clearly influenced by the position 
Norway found itself in during the first phase of its oil age. Its govern-
ment might make political demands but, as long as no independent 
Norwegian technological expertise existed which could vouch for and 
execute what was wanted, had to accept the solutions proposed by the 
foreign companies. In retrospect, the committee can be seen to have 
made poorly founded claims. That applies not least to its superficial 
treatment of diving. The committee was fully aware that pipelaying 
across the Trench would depend on divers being able to descend to all 
the relevant depths.7 Reference was made to long saturation dives hav-
ing been made in depths of 87-117 metres while the report was being 
written. The committee assumed that the depths for working dives 
would almost certainly soon be extended to 135-150 metres. Even deep-
er dives were a matter of further research.

Assuming that working dives would soon be made in depths down 
to 150 metres was fairly realistic. Around 1973-74, diving was conduct-
ed in 150 metres during exploration operations on Britain’s Brent field 
and Statfjord on the NCS. But the Trench was more than twice as deep. 
On the other hand, the idea that research would provide the necessary 
technology to master such depth within two years – that is to say, by 
1974  – was more or less fanciful. It was probably coloured by a need to 
promote a national alternative in negotiations with Phillips.8

The question of a pipeline to mainland Norway came up again in 
connection with the development of Frigg. On this occasion, the line 
would carry gas. The underlying clash of interests was the same. Dom-
inated by French companies, the Petronord group wanted the fastest 
possible development aimed at the markets, using proven pipeline tech-
nology in waters where diver assistance was available. Many Norwegian 
politicians pressed for a pipeline to mainland Norway. A relevant route 
would go down to about 280 metres. That was considerably deeper than 
150 metres, which was the greatest depth in which pipelines had been 
laid until then. Yet again, a commission of inquiry was appointed to 

På større dyp

De norske ekspertene i «Ekofisk-utvalget» var
gjennomgående mer optimistiske til mulighe-
ten for å raskt passere Norskerenna med rør,
enn de utenlandske oljeselskapene.
Kilde: NOU 1972:15
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prosjekt andre steder i verden. Phillips hevdet det var umulig med dati-
dens teknologi. 

Nå hadde også den norske staten interesse av at kostnadene ved
utbygging ikke ble for store. Men kunne man stole på Phillips når de hev-
det at ilandføring var teknologisk umulig? Selskapet hadde jo klare øko-
nomiske fordeler av ilandføring i utlandet. I august 1970 nedsatte Indus-
tridepartementet et utvalg som i praksis skulle overprøve Phillips’
konklusjon.6 I januar 1972 konkluderte «Ekofisk-utvalget» i motsetning
til oljeselskapene at det var teknologisk mulig å krysse Norskerenna. Det
krevde imidlertid en del forsknings- og utredningsarbeid, noe som ble
anslått til å føre til en to års forsinket oppstart av hovedproduksjonen på
Ekofisk. I og med at både eiergruppen på Ekofisk og staten ønsket inn-
tekter så snart som mulig, fremsto dermed en rørledning til England
som det eneste realistiske alternativet.

Politikere på dypt vann 
Ekofisk-utvalgets utredning er tydelig preget av den posisjonen Norge
befant seg i i oljealderens første fase. Norske myndigheter kunne stille
politiske krav. Men så lenge det ikke eksisterte noen selvstendig norsk tek-
nologisk kompetanse som kunne stå inne for og gjennomføre det man ba
om, var man tvunget til å forholde seg til de løsninger de utenlandske sel-
skapene kom frem til. I ettertid ser vi at komiteen flere steder uttalte seg
på sviktende grunnlag. Dette gjelder ikke minst utvalgets lettvinte
behandling av dykking. Utvalget var fullt klar over at hvis man skulle legge
rør over Norskerenna, ville man være avhengig av at dykkere kunne gå
ned til alle de aktuelle dybdene.7 Det ble vist til at det mens utredningen
ble skrevet, var gjennomført lange metningsdykk (omtalt som satura-
sjonsdykk) på dybder mellom 87 og 117 meter. Utvalget forutsatte at dyb-
dene for arbeidsdykk med stor sikkerhet snart ville bli utvidet til 133–150
meter. Enda dypere dykk var et spørsmål om ytterligere forskning. 

Forutsetningen om at det snart ville drives arbeidsdykk på opp mot
150 meter, var langt på vei i overensstemmelse med virkeligheten.
Rundt 1973 og 1974 ble det gjennomført dykking på 150 meter i forbin-
delse med letevirksomheten på Brent-feltet på britisk sokkel og Statfjord
på norsk sokkel. Men Norskerenna var mer enn dobbelt så dyp. Forut-
setningen om at forskning skulle sørge for at den nødvendige teknologi-
en for å mestre slike dyp var klar innen to år, altså i 1974, var derimot
mest ønsketenkning, trolig preget av et behov for å fremme et nasjonalt
alternativ i forhandlingene med Phillips.8

I forbindelse med utbyggingen av Frigg-feltet dukket spørsmålet om
en rørledning til fastlandet i Norge opp på nytt. Denne gangen var det
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The cover of the Norwegian official report 
(NOU) from the “Ekofisk committee” on land-
ing petroleum. This body’s Norwegian experts 
were generally more optimistic than the 
foreign oil companies about the prospects for 
crossing the Norwegian Trench with a pipeline 
in the near future.
Source: NOU 1972:15
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assess opportunities for crossing the Trench with a pipeline.9 On this 
occasion, however, no time was taken to wait for a conclusion. Some 
30-50 per cent of Frigg was thought to lie on the UKCS, and the British 
had already decided to lay a pipeline to Britain for their part of the field. 
Norway ran the risk of the UK building a platform on its side of Frigg 
and, in the worst case, taking out Norwegian gas. The solution was a 
joint development, with all the gas being piped to St Fergus in Scot-
land. A unanimous recommendation was produced by the Storting’s 
standing committee on industry. Nevertheless, committee chair Reidar 
T Larsen from the Socialist Left Party (SV) expressed deep dismay over 
the constraints Norway faced. He called on the government to commit 
sufficient funds “to secure as quickly as possible the technological and 
practical instruments required for landing [petroleum] in Norway”.10

The DWP commission

Neither Larsen nor other Storting representatives made any special 
mention of diving during the debate in June 1973 which buried the Frigg 
landfall project. On the other hand, the commission of inquiry which 
had been mandated to assess the “technical, financial and safety” chal-
lenges related to deepwater pipelines gave greater attention to diving 
than the earlier committees. In the spirit of the times, it was given the 
English nickname of the Deep Water Pipeline (DWP) commission. This 
body was again forced to conclude that the necessary technological ob-
stacles to laying and operating a pipeline in 280 metres of water had 
still to be surmounted. At the same time, however, it maintained that 
such a project would be technologically possible “in the near future”. 
Although “the near future” is a flexible concept, it was a formulation 
which gave hope to everyone pressing for the pipelines from the next 
development project to be laid to the Norwegian coast.

Like most other Norwegian institutions and initiatives which got to 
grips with the practical aspects of the oil industry in the early years, the 
DWP commission was dominated by engineers. With a budget of NOK 
5 million, to be spent in little more than a year, it could afford a very 
hectic programme of travel and meetings. As long as the commission 
was at work, it became an important arena for network-building relat-
ed to subsea technology on the NCS. The commission concluded that 
pipelines could not be laid across the Trench unless divers were able to 
descend to the relevant depths. It pointed out that diving was essential 
for repairing damage to a line during laying, assisting the positioning of 
possible trenching equipment, and repairs during operation. Although 
diving was seen as a bottleneck for crossing the Trench, other techno-
logical areas nevertheless received more attention. During its work, the 

Kapittel 6

Den andre, store offentlige utredningen om
rørledningsproblematikk gikk under tilnavnet
DWP-komiteen. Komiteen hadde et eget
underutvalg for dykking.
Kilde: NOU 1974:40
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snakk om en gassrørledning. De underliggende motsetningene var de
samme. Den franskdominerte Petronord-gruppen ønsket en raskest
mulig utbygging til markedene, med utprøvd rørledningsteknologi i
områder hvor man kunne støtte opp aktivitetene med dykking under
vann. Mange norske politikere presset på for et rør mot det norske fast-
landet. En aktuell trasé ville passere dyp på rundt 280 meter. Det var
betydelig mer enn 150 meter, som var det dypeste det var blitt lagt rør
frem til da. Nok en gang ble det satt ned et offentlig utvalg som skulle
vurdere muligheten for å krysse Norskerenna med rør.9 Denne gangen
tok man seg imidlertid ikke tid til å vente på konklusjonen. Man antok
at mellom 30 og 50 prosent av Frigg befant seg på britisk side av delelin-
jen. Britene hadde allerede besluttet å lage en rørledning til fastlandet
for deres andel av feltet. Man risikerte at britene bygde ut en plattform
på den britiske siden av feltet og i verste fall endte med å tappe ut norsk
gass. Løsningen ble en felles utbyggingsløsning, men hvor gassen i sin
helhet gikk i rør til St Fergus i Skottland. Innstillingen fra Stortingets
industrikomité var enstemmig. Komiteens leder, Reidar T. Larsen fra SV,
uttrykte likevel sterk misnøye med den tvangssituasjonen Norge befant
seg i. Han krevde at regjeringen satsets tilstrekkelige midler «for å hur-
tigst mulig få til rådighet den teknologi og de praktiske virkemidler som
er nødvendig for ilandføring i Norge».10

DWP-komiteen
Verken Reidar T. Larsen eller andre stortingsrepresentanter berørte
dykking spesielt i debatten i juni 1973 hvor ilandføringsprosjektet fra
Frigg ble gravlagt. Det offentlige utvalget som hadde fått som mandat å
vurdere utfordringer av «teknisk, økonomisk og sikkerhetsmessig art»
knyttet til rørledninger på dypt vann, behandlet derimot dykking noe
mer utførlig enn de tidligere utvalgene. Utvalget fikk det tidstypiske,
engelske kallenavnet DWP-komiteen (Deep Water Pipeline). Også
DWP-komiteen måtte konkludere med at en ennå ikke hadde brutt de
nødvendige teknologiske barrierene for å bygge og operere en rørled-
ning på 280 meters dyp. Men samtidig mente komiteen at dette ville
være teknologisk mulig «i nær fremtid». Selv om «i nær fremtid» var et
tøyelig begrep, var det en formulering som ga håp til alle dem som pres-
set på for at rørledningene ved neste utbyggingsprosjekt skulle strekkes
over til norskekysten.

I likhet med de fleste andre norske institusjoner og initiativer som i de
første årene kastet seg over de praktiske sidene ved oljevirksomheten, var
også DWP-komiteen dominert av ingeniører. Med en økonomisk ramme
på 5 millioner, som skulle brukes i løpet av litt mer enn ett år, ble det råd
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The cover of the other major Norwegian 
official report on the pipelaying issue. It was 
produced by the “DWP commission”, which 
had a sub-committee on diving.
Source: NOU 1974:40
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commission made it clear that its greatest emphasis was on “pipeline 
protection/burial”.11 That view also made its mark on the final report, 
where a chapter on diving came at the very end after a much more de-
tailed consideration of various pipeline types, pipelay vessels and meth-
ods, and so forth. Of the 25 appendices, only one related directly to 
diving.12

Diving-related issues were addressed in a separate sub-committee 
chaired by Per Laheld, an engineer who was also a member of the DWP 
commission’s secretariat. This sub-committee comprised representa-
tives from the two Norwegian diving companies, Seaway and 3X, as 
well as DNV and the navy. Naval medical officer Jens Smith-Sivertsen 
was the only Norwegian physician involved in the study.13 Work in the 
diving sub-committee was also characterised by a good deal of trav-
el. That was natural, given the lack of any advanced diving technology 
community in Norway. Like most of the approaches to diving at that 
time, however, the sub-committee was primarily concerned with over-
coming new obstacles to deepwater work, and with how far Norwe-
gians could be involved in such efforts.

Both the Norwegian companies represented on the sub-committee 
saw this as an opportunity to secure a large share of a future market 
for diving contracts in deep water. They accordingly had no interest in 
highlighting problems which could lead to regulations and thereby ham-
per their future growth. At that time, neither 3X nor Seaway possessed 
diving tables for deep water. Both accordingly sought to exploit their 
membership of the sub-committee to secure access to such tables. That 
included efforts to acquire tables developed by Professor Bühlmann at 
a university clinic in Zurich. He was described as the only independent 
“supplier” of diving tables. The problem was that the professor, as a uni-
versity employee, could not sell his tables commercially just like that.14 
A solution was negotiated whereby a one-off Norwegian grant would be 
made for general research at the clinic in exchange for representatives 
from the two Norwegian companies working in Zurich for a time. The 
NPD expressed its willingness to fund a substantial one-off payment.15 
This scheme collapsed after 3X refused to pay a share of the cost.

The latter, which had just been acquired by the Aker group, pre-
sented at about the same time an “offer” to carry out repair work down 
towards 300 metres.16 This was pretty audacious for a company which 
lacked experience, equipment or suitable diving tables. The offer de-
pended from the start on political and financial support. At the initi-
ative of the DWP commission, a meeting was held with the industry 
ministry to present the proposal to director-general Odd Gøthe. The 
ministry emphasised that it saw the value of a Norwegian company 
being prepared to undertake such an assignment, but politely refused 
to take part in the financing. It pointed instead to the appropriation 

til et svært hektisk reise- og møteprogram. Så lenge komiteen var i arbeid,
ble den en viktig arena for nettverksbygging knyttet til undervannstekno-
logi på norsk sokkel. Komiteen konkluderte med at det ikke kunne bygges
rør over Norskerenna uten at dykkere kunne gå ned på de aktuelle dyb-
dene. Det ble vist til at dykkere var helt nødvendige ved reparasjoner av
skader på røret under legging, assistanse ved plassering av eventuelt gra-
veutstyr og reparasjon av skader under drift. Selv om dykking ble betrak-
tet som en flaskehals for å forsere Norskerenna, var det likevel andre tek-
nologiområder som fikk mer oppmerksomhet. Under arbeidets gang
gjorde komiteen det klart at den la størst vekt på «rørbeskyttelse/ned -
graving».11 Dette preget også komiteens endelige utredning, hvor et kapit-
tel om dykking kom helt sist, etter en langt mer utførlig behandling av
ulike rørtyper, rørledningsfartøy, rørledningmetoder med mer. Av i alt 25
vedlegg var bare ett direkte relatert til dykking.12

De dykkerelaterte problemene ble behandlet av et eget underutvalg,
ledet av ingeniøren Per Laheld, som samtidig var en del av DWP-komi-
teens sekretariat. Utvalget besto av representanter fra de to norske dyk-
kerselskapene, Seaway og 3X, en fra Veritas og to fra Sjøforsvaret. Jens
Smith-Sivertsen fra Sjøforsvaret var den eneste norske legen som var
involvert i utredningen.13 Også arbeidet i dykkeutvalget ble preget av
mye reising. Så lenge det ikke eksisterte noe avansert dykketeknologisk
miljø i Norge, var det naturlig. Men i likhet med det meste av tilnær-
mingen til dykking på dette tidspunktet var komiteen først og fremst
opptatt av hvordan nye grenser for dykking på store dyp kunne brytes, og
i hvilken grad norske miljøer kunne være med på dette. 

Begge de to norske selskapene som var representert i utvalget, så for
seg muligheten for å sikre seg en betydelig del av et fremtidig marked for
dykkeoppdrag på dypt vann. De hadde dermed ingen egeninteresse av å
fremme problemstillinger som kunne ende med reguleringer som
kunne hemme deres vekst i fremtiden. Verken 3X eller Seaway hadde på
det aktuelle tidspunktet tabeller for større dyp. Begge forsøkte derfor å
utnytte sin deltakelse i utvalget til skaffe seg tilgang til slike tabeller. Sel-
skapene forsøkte blant annet å få tilgang til tabeller som var utviklet av
professor Bühlmann ved en universitetsklinikk i Zürich. Bühlmann ble
omtalt som den eneste frittstående «leverandøren» av dykketabeller.
Problemet var bare at Bühlmann som universitetsansatt ikke uten videre
kunne selge sine tabeller kommersielt.14 Det ble forhandlet frem en løs-
ning hvor en norsk engangsbevilgning skulle gå til den allmenne forsk-
ningen ved klinikken mot at representanter for de to norske selskapene
skulle komme ned og arbeide i Zürich for en periode. Oljedirektoratet sa
seg villig til å dekke et betydelig engangsbeløp.15 Opplegget falt da 3X
ikke var villig til å betale en egenandel.

På større dyp

Tidligere kommunistleder og stortingsrepre-
sentant for SV, Reidar T. Larsen, var i mange år
en pådriver for å sikre nasjonal kontroll over
oljevirksomheten i Nordsjøen.
Foto: Scanpix
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Reidar Larsen, a former Communist Party 
leader and a Storting representative for the 
Socialist Left Party (SV), was a driving force 
for many years in efforts to ensure national 
control over oil operations in the North Sea.
Photo: Scanpix
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which had already been made for the DWP commission. Since the civil 
engineers within the commission had already secured the bulk of that 
money, the 3X proposal also failed.

With the politicians on the one hand wanting the quickest possi-
ble confirmation that a pipeline over the Trench was actually feasi-
ble, and Norwegian companies on the other concerned to secure the 
strongest possible position for potential future pipeline projects, little 
scope for critical comment existed in the sub-committee. At this time, 
Smith-Sivertsen was developing a more critical stance to what was going 
on. But he had little to contribute when all the foreign diving specialists 
met by the sub-committee’s representatives on their travels maintained 
that it was possible to come up with gas mixtures and decompression 
tables which would make it possible to work at the depths involved.17 
Even though the commission’s conclusions provided an opening for the 
speed-up in activity which most people wanted, a number of the formu-
lations in the chapter on diving were ambiguous and clearly influenced 
by the increased disquiet felt by Smith-Sivertsen. For instance, the re-
port describes the mental challenges facing a diver in deep water:

The diver knows that he is completely dependent in this alien element 
on the equipment he uses being fault-free, and that there is little 
chance of receiving assistance if he loses control of the circumstanc-
es. He also knows that a rapid retreat to the surface is impossible 
because of decompression. He is often alone in the water, and cold, 
darkness and poor communication with the outside world will 
reinforce his sense of isolation. Responsibility for and the degree of 
difficulty of the job to be done, as well as the limited time available to 
him, could also help to increase mental strain during the dive.18

The report notes that “a certain lack of clarity prevails” about the depth 
at which practical diving work can be done.19 The commission never-
theless presumed that a practical limit for simpler operations in 1974 
was 300-350 metres of water.20 It pointed in that connection to the 
existence of satisfactory diving equipment for such depths, with the 
reservation that systems for heating suits and breathing gas could be 
improved.21 According to the report, resistance in the diver’s breathing 
equipment would particularly reduce work capacity at depths beyond 
300 metres. It makes no unambiguous recommendation about the ad-
visability of diving at such depths. On the one hand, the report refers to 
“specially trained divers” being able to perform inspection and simple 
tasks. On the other, it notes that divers at these depths would face such 
major mental and medical problems that going beyond 350 metres had 
to be regarded as risky.22
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The equivocation in the commission’s attitude emerges most clearly 
from its discussion on the use of decompression tables in deep water. 
It states: “although the problems are by no means overcome, however, 
this area is not where progress in deep diving is being slowed up at 
the moment. The navies of a number of countries have developed de-
compression tables intended to be available for diving down to about 
300 metres ... Decompression sickness ... does not appear to constrain 
diving in deeper water at present, as long as the decompression peri-
ods are sufficiently long”.23 In the same discussion, the report notes 
that the diving companies want shorter decompression times and have 
accordingly funded the development of their own tables – without the 
commission expressing what it thinks of that.

The Statfjord pipeline issue

Landing oil in Norway was first discussed as a serious option in connec-
tion with the development of Statfjord. Published in April 1976, White 
Paper no 90 represented the fourth major public discussion of the prob-
lems associated with laying a pipeline across the Trench.24 The time 
required for developing satisfactory equipment and necessary diving 
techniques was now reduced to about a year. Work diving at about 330 
metres was regarded as the limit of the possible. To go any deeper, it 
would be necessary to develop systems for laying and maintaining pipe-
lines without diver assistance.25 A depth of 330 metres corresponded 
exactly with a possible pipeline route from Statfjord to Norway.

When the White Paper was discussed that June, the political land-
scape had altered from earlier years. Larsen and the SV had changed 
their position from being a driving force for the quickest possible cross-
ing of the Trench to supporting a solution based on offshore loading. 
Larsen feared that the government’s desire for a pipeline to land would 
contribute to an excessive speed-up in the pace of oil production, which 
could be negative for safety and the environment.26 The most enthusi-
astic backers of a rapid crossing of the Trench were now powerful in-
dustry interests in the Labour Party. Rolf Hellem, a member of that 
party and the Storting representative who provided the most detailed 
description of the problems of diving when the pipeline issues had last 
been debated, admitted that a pipeline from Statfjord would represent 
a major technical challenge.27 But precisely such a challenge could help 
Norwegian industry to acquire groundbreaking experience. Hellem 
pointed out that about 35 per cent of the world’s oil and gas reserves 
were thought to lie in more than 200 metres of water. By being an early 
bird, therefore, Norwegian industry could gain experience in an impor-

På større dyp

Kart over rørledninger, slik de så ut etter hard
tautrekking  mellom selskaper og norske myn-
digheter i 1983. 
Ill: Fra Olje- og energidepartementets 
Faktahefte, 1983
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ved 300–350 meters dyp.20 Den viste i den forbindelse til at det fantes
tilfredsstillende dykkerutstyr for slike dykk, med det forbehold at utstyr
for oppvarming av drakt og pustegass kunne forbedres.21 Ved dykk
dypere enn 350 meter var det ifølge utredningen spesielt motstanden i
dykkernes pusteutstyr som ville redusere arbeidskapasiteten. Utred-
ningen gir ikke noen entydig anbefaling med hensyn til hvorvidt dyk-
king på slike dyp er tilrådelig. På den ene siden vises det til at «spesielt
øvede dykkere» ville kunne utføre inspeksjoner og enkle arbeidsoppga-
ver. På den andre siden vises det til at dykkeren på slike dyp ville stå over-
for så store psykiske og medisinske problemer at dykking dypere enn 350
meter må anses som risikabelt.22

Tvetydigheten i komiteens behandling kommer tydeligst frem i disku-
sjonen om bruk av dekompresjonstabeller på store dyp. Her heter det at
«selv om problemene på ingen måte er løst, er det imidlertid ikke på
dette felt utviklingen innen dypdykkingen bremses opp i øyeblikket.
Flere lands mariner har utviklet dekompresjonstabeller som er ment til-
gjengelige for dykking ned til cirka 300 meter. ... Trykkfallsyke under
dekompresjon synes i dag ikke å begrense dykking på dypere vann, så
lenge dekompresjonstidene er tilstrekkelig lange.»23 I den samme disku-
sjonen viser utredningen til at dykkerselskapene ønsker kortere dekom-
presjonstabeller og derfor har bekostet utvikling av egne tabeller, uten at
komiteen uttrykker hva den mener om det.

I rør fra Statfjord?
Det var først i forbindelse med utbyggingen av Statfjord-feltet at iland-
føring av olje til Norge ble diskutert som et seriøst alternativ. Stortings-
melding nr. 90 fra april 1976 var den fjerde store offentlige behandling-
en som tok for seg problemer knyttet til passering av Norskerenna med
rør.24 Tiden som skulle til for å utvikle tilfredsstillende utstyr og nødven-
dig dykketeknikk, var nå redusert til cirka 1 år. Arbeidsdykking på rundt
330 meter ble ansett som grensen for hva som var mulig. Hvis man skul-
le gå dypere, måtte man utvikle systemer hvor man kunne legge og ved-
likeholde rør uten dykkere.25 330 meter tilsvarte akkurat dybden til en
mulig trasé fra Statfjord og inn til land.

Da Stortingsmeldingen ble diskutert i juni 1976, hadde de politiske
konstellasjonene endret seg fra årene før. Reidar T. Larsen og SV hadde
skiftet posisjon fra å være en pådriver for raskest mulig passering av Nor-
skerenna til å støtte en løsning med bøyelasting ute på feltet. Larsen
fryktet at regjeringens ønske om rørledning til land ville bidra til en alt-
for sterk forsering av tempoet i oljeutvinningen, noe som kunne gå ut
over sikkerheten og miljøet.26 Det var nå tunge industriinteresser i
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The pipeline network as it looked in 1983 after 
a tough struggle between the companies and 
the Norwegian government.
Map: Facts, Ministry of Petroleum and Energy, 
1983
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tant growth sector. On this occasion, neither Hellem nor other Storting 
representatives raised the position of the divers in the brief debate.

A final decision was postponed until proper preliminary engineer-
ing had been completed. Development and operation of Statfjord was 
initially assigned to Mobil. Unlike Ekofisk and Frigg, the government 
held a dominant licensee position on this field through Statoil. That 
ensured substantially greater Norwegian influence. Moreover, a con-
dition of Mobil’s operatorship was that Statoil should take over this 
role after serving an apprenticeship. The first substantial independent 
operative assignment which Statoil undertook in relation to the Stat-
fjord development was precisely to study opportunities for laying an oil 
pipeline across the Trench.28 Up to February 1979, the company award-
ed contracts worth more than NOK 100 million to sub-contractors for 
investigating various aspects of such a project. In other words, this 
was no longer just a matter of committee work and travel but a proper 
preliminary engineering project. A pipeline nevertheless failed to be 
built because the construction of Statfjord A had proved more expen-
sive than expected, while estimates of the field’s producibility had been 
downgraded. Now it was the politicians, against Statoil’s wishes, who 
put their foot down. Many of them still had a strong desire to see the 
resources landed in Norway, but it was too expensive on this occasion – 
and some of the uncertainty remained.

When the Storting came in 1981 to clarify what was to be done with 
the gas from Statfjord, conditions had changed once again. A tripling 
in oil prices after the Iranian revolution in 1979 had a positive effect 
on financial margins. Nobody doubted any more that Statfjord would 
operate at a profit. But there were fears that the British might acquire a 
monopolistic position in relation to Norwegian gas. By landing this re-
source in Norway for processing, it could be piped back over the Trench 
further south and connected to the gas pipeline network on Ekofisk. 
From there, the gas could be sent on to Emden in Germany. Statoil’s 
studies now came into their own. The work of crossing the Trench be-
gan in 1983. A separate company, Statpipe, was established to own and 
operate the pipeline. The receiving terminal in Norway was located at 
Kårstø north of Stavanger. But had the diving challenges been over-
come?

Towards greater depths

The studies on landing petroleum across the Trench were generally 
over-optimistic compared with actual developments. They can be in-
terpreted in that light as evidence of the way studies, expertise and 
research can, under specified conditions, have a tendency to come up 
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Stortingsrepresentant for Arbeiderpartiet, Rolf
Hellem, var i mange år sentral i Stortingets
behandling av oljerelaterte spørsmål.
Foto: Stavanger Aftenblad

Uvær ved Statfjord A.
Foto: Leif Berge, StatoilHydro
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Arbeiderpartiet som var de varmeste talsmenn for en rask forsering av
Norskerenna. Arbeiderpartiets Rolf Hellem, som var den på Stortinget
som mest utførlig hadde beskrevet utfordringene ved dykking forrige
gang rørledningsproblematikken var oppe til debatt, innrømmet at et
rør fra Statfjord ville representere en teknisk utfordring av rang.27 Men
nettopp en slik utfordring ville kunne bidra til at norsk industri ble
delaktig i banebrytende erfaringer. Hellem viste til at man antok at cirka
35 prosent av verdens olje- og gassreserver lå skjult mer enn 200 meter
under vann. Ved å være tidlig ute kunne altså norsk industri tilegne seg
erfaringer i et viktig ekspansjonsområde. Denne gangen tok verken Hel-
lem eller andre stortingsrepresentanter opp dykkernes situasjon i den
korte debatten.

Den endelige avgjørelsen ble utsatt til det var foretatt en reell forpro-
sjektering. Utbyggingen og driften av Statfjord-feltet var i første omgang
overlatt til Mobil. I motsetning til hva tilfellet var for Ekofisk og Frigg,
hadde staten gjennom Statoil en dominerende eierandel i Statfjord, noe
som ga betydelig større norsk innflytelse. En forutsetning for Mobils
operatørskap var dessuten at Statoil skulle overta feltet etter en opplæ-
ringsperiode. Det første betydelige selvstendige operative oppdraget
Statoil tok på seg i tilknytning til Statfjord-utbyggingen, var nettopp å
utrede mulighetene for å bygge en oljerørledning over Norskerenna.28

Frem mot januar 1979 delte Statoil ut oppdrag for mer enn 100 millio-
ner til underleverandører som skulle utrede ulike sider ved et slikt pro-
sjekt. Det dreide seg altså ikke lenger bare om komitéarbeid og reisevirk-
somhet, men også om reell forprosjektering. Når det likevel ikke ble noe
rør, skyldtes det at utbyggingen av Statfjord A var blitt dyrere enn antatt,
samtidig som anslagene for feltets produksjonsevne var blitt redusert.
Nå var det politikerne som, mot Statoils ønske, satte foten ned. Ønsket
om ilandføring var fortsatt sterkt blant mange politikere, men denne
gangen ble det for dyrt – og fortsatt lå noe av usikkerheten der. 

Da Stortinget i 1981 skulle avklare hva en skulle gjøre med gassen fra
Statfjord-feltet, hadde forutsetningene endret seg på ny. En tredobling
av oljeprisen i etterkant av den iranske revolusjonen i 1979 hjalp godt på
de økonomiske marginene. Ingen tvilte lenger på at Statfjord ville gå
med overskudd. Man fryktet at britene ville få en monopollignende posi-
sjon når det gjaldt norsk gass. Ved å frakte gassen til land og prosessere
den der kunne man sende den videre over Norskerenna igjen lenger sør,
for så å koble seg til gassrørledningsnettet ved Ekofisk. Derfra kunne
gassen sendes til Emden i Tyskland. Statoils utredningsarbeider kom nå
til sin rett. I 1983 startet arbeidene med å krysse Norskerenna. Det ble
opprettet et eget selskap, Statpipe, som skulle eie og drive rørledning-
ene. Mottaksterminalen på det norske fastlandet ble lagt til Kårstø i
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Rolf Hellem, a Labour Party representative in 
the Storting, played a key role for many years 
in the parliamentary consideration of oil- 
related issues.
Photo: Stavanger Aftenblad

Bad weather on Statfjord A.
Photo: Leif Berge/Statoil
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with the answers and conclusions people want. The Ekofisk committee 
thought that the necessary technology to permit practical work diving 
in more than 300 metres would be available as early as 1974. That was 
not the case. Even when the laying of Statpipe began a decade later, 
no extensive practical experience had actually been acquired with div-
ing in depths corresponding to the deepest sections of the line. The 
fact that the studies nevertheless became gradually more realistic re-
flected a fairly substantial strengthening of international and Norwe-
gian expertise in this area during the same period. Where Norway was 
concerned, the creation of the Norwegian Underwater Institute (NUI) 
played a significant role by providing the country with a genuine centre 
of expertise in diving research (see chapter 9). It was also important 
that the Norwegian diving companies developed the expertise to un-
dertake major contracts on their own account rather than merely sup-
plying divers to the foreign contractors.

So strong was the Norwegian political pressure to cross the Trench 
that it became an important driving force in pushing the international 
diving industry into deeper water. Deep diving on the NCS was regard-
ed as a major future market. The oil companies were fully aware that 
the trend was towards greater depths, regardless of Norway’s pipeline 
choices. This gave the research institutes working to overcome “decom-
pression issues” substantial elbow room. From the late 1960s and well 
into the 1970s, a number of experimental dives were conducted in deep 
water in the USA, the UK, France, Switzerland and West Germany. 
Britain’s Royal Naval Physiological Laboratory (RNPL) and the research 
lab at Duke University Medical Centre in North Carolina were original-
ly developed for military purposes. Now, however, developments were 
driven forward by the oil and gas companies.29 Comex had its own re-
search centre in Marseilles, which also received extensive support from 
a French government which regarded securing national participation in 
an expanding international market for subsea technology as an impor-
tant strategic goal.

Until the early 1970s, most of the research into deep diving was 
based on bounce technology – in other words, a relatively rapid de-
scent, a correspondingly short period of work under water, and then 
decompression. Helium played a key role. But experiments were also 
conducted with varying dosages of nitrogen and oxygen. With the 
breakthrough of saturation diving, however, the research efforts also 
changed their focus of attention. When the Norwegian representatives 
from the DWP commission travelled around in 1973-74, the most prom-
inent scientists they met were working almost exclusively on satura-
tion diving. Physiologist Peter Bennett, who the Norwegian delegation 
met at Duke University, had taken divers down to 1 500 feet – roughly 
500 metres – during a 1970 experiment.30 When the Norwegians met 
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him, he claimed to have developed tables and gas mixtures which could 
reduce the effect of high pressure nervous syndrome (HPNS), which 
often occurs at depths below 180 metres. A number of the French ex-
periments were led by Xavier Fructus, the man who met Winsnes in 
the wake of the 1971 accidents on Ocean Viking. In the Sagittaire IV 
dive carried out by Comex in 1974, two divers stayed at 2 001 feet (610 
metres) for 50 hours. Like most of the experimental dives that followed, 
it was conducted in saturation. Another key researcher encountered by 
the Norwegians was Briton David Elliott.

However, there was a big difference between experiments under 
more or less controlled conditions at research institutes and actual op-

På større dyp

Statfjord A fikk en vanskelig konstruksjonsfa-
se. Mye av arbeidet ble utført mens plattformen
befant seg ute i havet. For de involverte kunne
det skifte mellom venting og hektiske arbeids-
perioder. Dette gjaldt også for arbeidet under
vann.
Foto: Leif Berge, StatoilHydro
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ning, en tilsvarende kort arbeidstid under vann, så dekompresjon. Bruk
av helium var helt sentralt. Men det ble også eksperimentert med for-
skjellige doseringer av nitrogen og oksygen. Men med gjennombruddet
for metningsdykking endret også fokuset for forskningen seg. Da de nor-
ske representantene for DWP-komiteen reiste rundt i 1973 og -74, arbei-
det de mest fremtredende forskerne de møtte, nesten utelukkende med
metningsdykking. Fysiologen Peter Bennett, som de norske utsending-
ene traff ved Duke University i Virginia i USA, hadde tatt dykkere ned til
1500 fot, eller rundt 500 meter, under et eksperiment i 1970.30 Da de
norske dykkerne møtte ham, mente han å ha funnet frem til tabeller og
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Construction of Statfjord A was a difficult 
period. Much of the work had to be done after 
the platform arrived on the field. Life for those 
involved could shift between waiting and hec-
tic work. The same applied under water.
Photo: Leif Berge/Statoil
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erational dives conducted by diving contractors in the sea. After the 
initial exploration wells on the NCS had helped to make dives in around 
70 metres routine, there was a period when the US and UK continental 
shelves were breaking the largest number of barriers. California-based 
Cal Dive had dived to around 600 feet (180 metres) during 1968 in 
the Santa Barbara Channel. Cal Dive was acquired by Oceaneering the 
following year, and divers from the latter went even deeper in the same 
area during the 1970s. However, this still involved bounce diving with 
relatively brief periods in the water. Even though the company did what 
it could, with the aid of the research by Bennett and others, to come up 
with tables and gas mixtures which reduced decompression times as 

Kapittel 6

I 1975 fikk 3X, som det første norske selskapet,
gjennomført en serie forsøksdykk ved Tarry
Town-laboratoriet nord for New York for å utvik-
le egne bouncedykketabeller. Som også denne
loggen viser, ble ingen av dykkene gjennomført
uten alvorlige bendssymptomer.
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gassblandinger som kunne dempe effekten av det såkalte High Pressure
Nervous Syndrome (HPNS), som ofte oppstår på dyp større enn 180
meter. I Frankrike ble flere av eksperimentene ledet av Dr. Xavier Fruc-
tus, den samme Fructus som mottok Winsnes i etterkant av ulykkene på
Ocean Viking i 1971. I det såkalte Sagittaire IV-dykket, som ble gjennom-
ført av Comex i 1974, oppholdt to dykkere seg på 2001 fot (610 meter) i
50 timer. Sagittaire IV-dykket var i likhet med de fleste eksperimentdykk
i tiden som fulgte, gjennomført med dykkere i metning. En annen sen-
tral person innen forskningen som nordmennene traff, var briten David
Elliott.
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3X became the first Norwegian company to 
conduct a series of test dives at the Tarrytown 
laboratory north of New York during 1975 in 
order to develop its own bounce diving tables. 
As this log shows, all the divers suffered seri-
ous cases of the bends.
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much as possible, the cost per actual hours worked became very high. 
Bounce diving could be suitable for short jobs related to exploration 
drilling, but the saturation method was soon the only option for under-
water work on platforms and pipelines.

Just as Ocean Systems became successful as the first company to 
industrialise diving with the aid of bells and decompression chambers, 
Taylor Diving led the introduction of the saturation method. Links to 
Halliburton and Brown & Root on the owner side meant it was well po-
sitioned to win major construction-related assignments. When BP be-
gan production drilling and installation work on Britain’s Forties field 
in the mid-1970s, however, the diving contract went to the much small-
er Sub Sea International – even though Brown & Root was the main 
development contractor. With work in depths from 110 to about 145 
metres, Forties was the most extensive diving project worldwide before 
activities on Statfjord got fully under way. From the award of the For-
ties contracts until the early 1990s, however, no similar oil-producing 
region could match the contribution of the NCS to pushing the diving 
business into ever deeper water.

Saturation becomes dominant

Most of the offshore diver’s work has been carried out on the seabed 
in both exploration and production phases. The NPD’s statistics for 
the average water depth of drilling on the NCS thereby also provide a 
good indication of how deep the diving was at any given time. Logically 
enough, diving on fields brought into production was largely conducted 
at the same depths as exploration drilling. In the late 1960s and early 
1970s, the average depth was 70-80 metres.31 By the late 1970s, drilling 
in 140 metres around Statfjord helped to raise the average to just over 
100 metres. From 1983, the average drilling depth was more than 200 
metres. However, this figure was boosted by operations on Troll, where 
drilling took place without diver assistance for the first time on the 
NCS. Somewhat later, however, diving was carried out for exploration 
drilling and installation of production facilities on Gullfaks. Parts of 
this field lie as deep as Statfjord. Its third platform, Gullfaks C, stands 
in no less than 216 metres of water.

Underwater diving work during exploration drilling was the same 
in the early 1980s as it had been in the 1960s and 1970s. As drilling 
moved into ever deep water and the demands on decompression cham-
bers, habitats and other equipment increased, much exploration-related 
diving was conducted in saturation. Transferring divers to specially de-
signed DSVs meant that a diving team in saturation could theoretically 
carry out work for several drilling rigs simultaneously. With dynamic 
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positioning and arrangements for lowering the bell through a moon-
pool, DSVs such as Arctic Surveyor and Seaway Falcon could move close 
to the drilling rig. More than anything else, however, it was the explo-
sive expansion in diving on the major producing fields and for pipelay-
ing in deep water which changed the character of the business. It was 
also here that a series of new DSVs came into their own.

A good deal of surface-oriented diving with cylinders or traditional 
helmet diving with hose still went on in connection with special as-
signments and for a good deal of maintenance work, even on the fixed 
installations. From 1979 until the late 1980s, the number of registered 
surface-oriented dives remained relatively stable at around 2 000 per 
year.32 The DSVs primarily conducted saturation diving, and such dives 
in deep water thereby became the norm for an ever growing group of 
divers. Their scope reached a peak in 1984, with an annual total of  
384 136 working hours in saturation.33 That represented more than a 
doubling from the level in the late 1970s to 1980, which was around  
145 000 hours.34

let og begynnelsen av 1970-tallet lå de gjennomsnittlige dypene på 70 til
80 meter.31 På slutten av 1970-tallet bidro boringene på 140 meter i
områdene rundt Statfjord til å trekke gjennomsnittet opp til i overkant
av 100 meter. Fra 1983 var den gjennomsnittlige boredybden over 200
meter. Dette tallet ble trukket opp av aktivitetene på Troll-feltet, hvor
boringen for første gang på norsk sokkel ble gjennomført uten dykking.
Noe senere ble det derimot dykket i forbindelse med leteboring og
anlegg av produksjonsinstallasjoner på Gullfaks. Deler av Gullfaks-feltet
lå på samme dybde som Statfjord. Den tredje plattformen, Gullfaks C,
ble plassert på hele 216 meter. 

Dykkernes arbeidsoppdrag under vann i forbindelse med leteboring
var de samme på begynnelsen av 1980-tallet som de hadde vært på 1960-
og 70-tallet. Men etter hvert som boringene ble gjennomført på stadig
dypere vann og kravene til trykkamre og annet utstyr ble større, ble en
del av dykkingen i forbindelse med letevirksomhet drevet som met-
ningsdykking. Ved å forflytte dykkingen til spesialkonstruerte dykker-
skip kunne et dykkerteam i metning i teorien drive dykking for flere lete-
rigger samtidig. Med dynamisk posisjonering og anordninger hvor

Kapittel 6

Livet i metning ble aldri noen luksus for dyk-
kerne. De nye kamrene som kom på slutten av
1970-tallet, var like fullt mer komfortable enn
det første utstyret fra 1970-årene. Her ser en
Mike Noel inne i trykkammer, om bord på
«Ametyst» en gang i 1980-årene.
Foto: Einar Andersen
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Life in saturation was never luxurious for the 
divers. The new habitats introduced in the 
late 1970s were nevertheless more comfort-
able than the original equipment used earlier 
in the decade. Mike Noel in saturation on 
Ametyst at some time in the 1980s.
Photo: Einar Andersen

NorthSeaDivers_indhold.indd   176 11/03/14   11.33



177In deeper waters

Diving on Statfjord

After saturation diving had been introduced on Ekofisk and Frigg 
(chapter 2), Statfjord more than any other development became the 
proving ground for modern diving methods in deep water. From the 
discovery of this field in 1974, exploration activity became at times in-
tensive. Comex, which won the first major diving contracts related to 
exploration operations on Statfjord, conducted all its deep dives using 
the saturation method. Bounce diving with a bell, of the kind carried 
out by the company from Ocean Viking and other drilling rigs in the 
Ekofisk area, became both uneconomic and hazardous at a depth of 
about 150 metres.

As soon as Statfjord was found, intensive production drilling began 
in the area. Diving became a really large-scale activity when Statfjord A 
(1977), Statfjord B (1982) and Statfjord C (1985) were installed.35 With 
three apparently similar concrete behemoths spaced more or less even-
ly apart, this field could seem better ordered than Ekofisk. But the Stat-
fjord development also had a chaotic character. Technological barriers 
constantly needed to be breached, both above and below the waves. 
As with Ekofisk, getting production going was a matter of urgency. In 
many respects, in fact, it was even more urgent. The huge investment in 
oil had created Norway’s biggest-ever trade deficit of NOK 20.5 billion 
in 1977.36 This corresponded to about 11 per cent of that year’s gross 
domestic product. The country’s foreign debt was rising year on year, 
and the government budget was also in deficit. Welfare provisions had 
been introduced in anticipation of expected offshore revenues. Stat-
fjord held so much oil that both deficits would be eliminated if only 
production could start. But disquiet began to spread for a while during 
the late 1970s. Would Statfjord’s costs become so high that the project 
nevertheless became unprofitable? Accidents, strikes, delays, budget 
overruns – the newspapers were full of reports which painted a picture 
of chaos.

All the occupational groups who worked to complete the platforms 
offshore were under great pressure. The overriding priority was clear. 
It was essential to meet the schedule, make sure that production start-
ed as soon as possible, and ensure that the oil and gas could be trans-
ported to market. Statfjord A remained far from finished when it was 
towed out to the field in 1977. The next two platforms could build on 
experience from the first, but were also characterised by incomplete 
drawings, hasty planning and poor design, and occasionally by solu-
tions which were far too complicated. Many of the weaknesses were 
below water. That meant it was the divers who had to carry out difficult 
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repairs and improvement work. Without an intensive commitment by 
this group, the platform would never have produced oil.

Particularly big problems were created on Statfjord A by the loading 
buoy installed alongside it. The effort to pipe the oil ashore had been 
dropped in favour of loading into tankers on the field. Although this 
was simpler than laying a pipeline over the Trench, it presented diffi-
culties enough. Vessels of 150 000 deadweight tonnes lay in high seas 
and strong currents and tugged on the buoy. The latter was attached to 
a swivel on the seabed which allowed it to oscillate a little in response to 
pressure from the tanker. As so many times both before and since in the 
Norwegian oil industry, however, what might seem a simple solution on 
an engineer’s drawing board did not behave as intended once it was ex-
posed to ungovernable natural forces and required to function together 
with other complicated technological systems. So the divers had to set 
to work. They first had to go down to survey the problem. Repairs could 
then begin. These included having to weld on a wedge system – work 
of kind which not even the most advanced submersibles could perform. 
In such circumstances, a diver could undoubtedly feel at times like a 
remotely controlled machine. The work was monitored on cameras 
from surface. Not a few, often contradictory, orders could flow from the 
diving leadership and the contractor responsible for the construction 
work. The result therefore depended crucially on the assessments and 
actions of the diver on the spot. In such cases, what mattered was his 
ability not only to operate under water but also and equally to improvise 
and act as a practical problem-solver.

Even though friction could arise between the divers on the seabed 
and the person leading the operation, however, both sides were trained 
to understand each other. The position most divers feared above all was 
having to follow decisions made by the operational management on the 
production platforms. On drilling rigs, the rig manager, drilling per-
sonnel and maritime crew were people the divers could relate to on a 
day-to-day basis. Work acquired a routine character as the rig moved 
from well to well. Operating large platforms also became routine – as 
the years passed. But much more complex technological systems were 
involved. A number of functions which on land would have been locat-
ed in separate factories were concentrated in one and the same place.

Many people with experience of “high-tech” seminar rooms have 
surely seen how a rather clumsy speaker or willing assistants can be-
come completely confused by a control panel designed for easy use – so 
that Venetian blinds go up and down, screens suddenly appear and the 
lights brighten rather than dim. When something like that happened at 
the start of the diver lawsuit in the Oslo District Court during 2007, one 
of the divers in the audience cried out spontaneously: “That’s just the 
way it was for us in the water in the North Sea”. Everyone understood 

Kapittel 6

Da Stortinget gikk vekk fra forslaget om å frak-
te Statfjordoljen over Norskerenna i rør, ble det
besluttet at oljen skulle lastes fra bøyer ute på
feltet. Dykkere måtte utføre omfattende til-
pasninger under vann før systemet fungerte.
Foto: Henning Christensen
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bruttonasjonalproduktet samme år. Den samlede norske utenlandsgjel-
den ble større for hvert år. Samtidig gikk også statsbudsjettet i minus.
Staten hadde bevilget velferdsordninger i påvente av inntekter som skul-
le komme. Statfjord-feltet inneholdt så mye olje at begge regnestykker
ville endre seg betraktelig bare produksjonen kom i gang. Men i en peri-
ode på slutten av 1970-tallet begynte uroen å bre seg. Ville kostnadene
bli så store at prosjektet ikke ville lønne seg likevel? Ulykker, streiker,
forsinkelser, budsjettoverskridelser – avisene var fulle av reportasjer
som ga et bilde av kaos. 

Presset var stort for alle yrkesgrupper som jobbet med ferdigstilling-
en av plattformene ute på havet. Den overordnede prioriteten var klar.
Det var om å gjøre å holde tidsrammene, sørge for at produksjonen kom
i gang så fort som mulig, sørge for at oljen og gassen kunne fraktes frem
til markedene. Da Statfjord A ble tauet ut på feltet i 1977, var plattformen
ikke på langt nær ferdig. De to neste plattformene kunne bygge på erfa-
ringer fra den første, men også disse var preget av uferdige tegninger,
hastig planlegging, dårlig design og av og til altfor kompliserte løsning-
er. Mange av svakhetene befant seg under vann. Dermed var det dykker-
ne som måtte gjennomføre vanskelige reparasjoner og utbedringsarbei-
der. Uten intens innsats fra dykkere hadde det aldri blitt produsert olje
fra plattformen.

Ved Statfjord A oppsto det spesielt store problemer i tilknytning til
bøyelastetårnet som sto ved siden av plattformen. Man hadde gitt opp å
føre oljen i rør til land og skulle i stedet overføre den til tankskip ute på
feltet. Det var en enklere løsning enn en rørledning over Norskerenna,
men vanskelig nok. I høy sjø og ved sterk strøm lå båter på rundt 150000
tonn og slet på bøyen. Bøyen var festet i en anordning på bunnen som
skulle tåle at den svingte noe i takt med presset fra båtene. Men som så
mange ganger tidligere, og mange ganger senere, i norsk oljevirksom-
het: Det som kunne fremstå som en enkel løsning på en ingeniørs tegne-
brett, fungerte ikke som man hadde tenkt når det ble utsatt for uregjer-
lige naturkrefter og måtte fungere i samspill med andre kompliserte
teknologiske anordninger. Dermed måtte dykkerne tre til. Først måtte
de ned for å kartlegge problemet. Dernest startet reparasjonsarbeidene.
Det måtte blant annet sveises på et kilesystem. Dette var arbeid av en
karakter som selv ikke de mest avanserte undervannsubåter kunne
gjennomføre. Nå kunne nok en dykker til tider føle seg som en fjernstyrt
maskin i slike sammenhenger. Arbeidet ble fulgt av kameraer fra over-
flaten. Det var ikke få, ofte motstridende, meldinger som kom fra dykke-
ledelsen og selskapet som ledet konstruksjonsarbeidene. I bunn og
grunn var derfor vurderinger og grep fra dykkerne nede i vannet avgjø-
rende for resultatet. I slike tilfeller kom det an på ikke bare en dykkers
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When the Storting dropped the proposal 
to pipe Statfjord oil across the Norwegian 
Trench, it was decided to load this output into 
tankers via buoys on the field. Divers had to 
make extensive subsea modifications before 
the system functioned.
Photo: Henning Christensen
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at once what he meant. It took time for the platform management and 
process operators to learn all the practical consequences of the tech-
nical control mechanisms on board. Moreover, they often knew little 
about the conditions faced by a submerged diver. Since most diving was 
now done from DSVs, direct day-to-day contact between divers and oth-
er personnel on the platforms had been lost. The bell was also lowered 
through the DSV’s hull, so that observers on a platform could not even 
see whether divers were in the water.

From a diver perspective, the big production platforms presented 
a number of dangers. Several submerged intakes might be present, 
drawing in cold seawater to cool down machinery on board. These 
were activated without regard for possible divers in the vicinity. Other 
types of pipe sticking out from a platform could be equally hazardous. 
A common potential trap for divers was the blind flanges closing off 
pipes which might be required for later connections. Divers assigned 
to remove these covers depended on the platform management having 
the pressure under control. That was not always the case. An episode in 
1984 can serve as an example. A diver was told that it would be safe to 
enter a pipeline for inspection. While he was inside, a valve was opened 
and the diver was blasted out into the sea like a bullet from a gun.37 The 
dive was being conducted with an umbilical in 30 metres of water. Both 
mask and equipment were blown off. The diver had to ascend rapidly 
and enter saturation treatment. He survived. However, a diving super-
intendent recalls having to pluck pieces from destroyed equipment out 
of the diver’s skin.

A substantial part of the diving on Statfjord was conducted to install 
a complex system of flowlines between the various platforms. Unlike 
the gathering lines from Ekofisk and Frigg, and the later gas pipeline 
from Statfjord, these infield flowlines were welded together by divers 
on the seabed. For simple jobs, this could be done directly in the water. 
Although it might be thought that such surroundings would extinguish 
any flame, the heat generated by a welding torch is so great that it will 
also work on the seabed. Unless additional aids are deployed, however, 
subsea welding creates a brittle weld which will be too weak in most 
contexts – not least for flowlines required to carry large volumes of 
oil and gas without leaking. As a result, most of the seabed welding on 
Statfjord was conducted in the dry using a hyperbaric chamber sim-
ilar to the system first adopted on Frigg. After welding, the flowlines 
were buried by a specially designed trenching machine. Given all the 
activity which took place in the waters around the platforms, the risk 
that flowlines lying uncovered on the seabed would be damaged was 
particularly high. But the divers were responsible for ensuring that the 
job was done properly. Moreover, they were not infrequently required 
to help lay sandbags. Handling such loads under saturation in a depth 
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of 150 metres for four hours or more at a stretch and for many days in 
succession was hard work.

The companies

Never before or since have so many divers worked in one and the same 
place off Norway as during the Statfjord development. During a single 
season, six-seven DSVs could be at work in connection with the field. In 
addition to its maritime crew, such a vessel employed about 30 people 
on the diving side. So 200-300 people could have been involved in un-
derwater work during the peak period. Since their time was split rough-
ly 50-50 between ship and shore, a total of 500 diving-related personnel 
could have been involved with Statfjord at peak.

The diving companies competed vigorously for a long-term main 
diving contract on Statfjord when it was put out to tender in 1979. Pos-
sessing experience, sufficient suitable equipment, and a staff of experi-
enced divers and diving supervisors was naturally essential for a con-
tractor. But it was still the case that the most important competitive 
advantage over rival companies was how fast a specific job could be 
done and at what price. The crucial consideration in that context was 
the kind of diving tables used.

Mobil was operator for Statfjord and thereby primarily responsible 
for awarding contracts. But Statoil, with 42.7 per cent of the unitised 
field and ambitions to take over the operatorship, also influenced the 
choice. Many people in the Norwegian diving community accordingly 
expressed disappointment when the contract went to Britain’s Wharton 
Williams (2W) and not one of the domestic companies.38 Wharton Wil-
liams had been founded in 1976 when the leaders of Comex’s UK arm 
broke with their French management and formed a branch of Taylor 
Diving.39 Comex, which had clearly wanted the big Statfjord contract, 
found its award to the breakaway team a bitter pill to swallow. Taylor 
Diving’s decision to concentrate on a UK branch partly reflected the 
fact that British divers had by then become at least as competent as the 
much more expensive Americans. Moreover, the US company expected 
growing protectionism to make it harder for Americans to win work on 
the UKCS.

The late 1970s were also characterised by increasing protectionism 
in Norway. With support from key politicians and the government, Sta-
toil actively applied pressure to ensure greater Norwegian success in 
winning contracts. In this case, the state oil company supported Mo-
bil’s choice of a foreign diving contractor. A diving superintendent in 
Haugesund-based Seaway Diving told Oslo tabloid VG that unionised 
Norwegian companies could not compete with foreign contractors 
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which operated with contract divers and their own working-time rules. 
“Even though Norwegian companies have cut [costs] to the bone in 
their tender, ‘WW’ has always underbid them,” he claimed.40 This was 
an issue which would come up again and again in the following years.

Although 2W was a foreign company, however, the first long-term 
diving contract on Statfjord nevertheless represented a certain de-
gree of Norwegianisation. It worked from DSV Tender Comet, owned 
by Norway’s Anders Wilhelmsen. The company also undertook to use 
Norwegian divers as far as possible. Since this was a long-term assign-
ment, that was in many respects advantageous for the British compa-
ny – providing the Norwegians had the necessary expertise. After all, 
divers had to be flown in and out of the Statfjord area from heliports in 
Norway. Over time, it was therefore beneficial that they lived nearby. 
The first North Sea divers were used to moving from one company to 
another, and many found a long-term job on Statfjord attractive. So 2W 
had no difficulty recruiting Norwegian personnel. During the 1980s, 
close to 70 per cent of its divers hailed from Norway.

Nor was 2W by any means the only company to secure work on 
Statfjord. The scale of diving operations was so great that both Comex 
and Seaway Diving – which had now changed its name to Stolt-Nielsen 
Seaway (SNS) – won contracts for short-term work relating to various 
special assignments. Precisely because these were short jobs, the com-
panies relied heavily on contract divers. The proportion of Norwegian 
divers employed by SNS was smaller at times than in 2W’s operations 
on the NCS. That was something of a paradox, given that a SNS repre-
sentative had complained about 2W not being Norwegian.

Diving on Statpipe

Statoil’s first chief executive, Arve Johnsen, was asked in connection 
with the company’s 20th anniversary in 1992 to name the most im-
portant event during his 15 years at the helm. He responded that it 
was the Storting’s decision in 1981 which led in part to the Statpipe 
development:

The Statpipe project was special because we did something everybody 
else thought would be extremely difficult – laying a pipeline across 
the Norwegian Trench in 380 metres of water. We also laid the basis 
for an infrastructure of gas pipelines from the NCS, which will have 
enormous significance for Norway and Statoil ...41

Johnsen exaggerated a little when he added 80 metres to the actual 
depth of the Statpipe line. This was nevertheless a technical achieve-
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ment, where Statoil itself, the pipelaying contractors and not least the 
divers and the diving companies all breached barriers.

Since Statpipe lies under water, no visual expression of the scale of 
the achievement exists to compare with the huge concrete platforms it 
was tied into. A total length of 850 kilometres meant that this system 
nevertheless ranked as the biggest project of its kind in the North Sea 
at that time. Unlike the pipelines from Ekofisk and Frigg, which ran 
directly over a relatively shallow and flat submarine plain to the British, 
Danish and German sectors, every kilometre of Statpipe was laid on the 
NCS. The challenge was not only the depth but also stretches of very 
broken seabed terrain. Statpipe’s first leg ran from Statfjord to Kårstø, 
where the natural gas liquids (NGL) were separated out. The dry gas 
was sent back across the Trench to the Draupner S riser platform, where 
a spur from Heimdal to the north brought additional gas. Statpipe then 
continued to Ekofisk. It is no coincidence that the record for total hours 
spent by divers in saturation on the NCS was set in 1983-85, when work 
on the pipeline was at its most intensive. This Statpipe diving came in 
addition to the extensive underwater work being done on Statfjord at 
the same time.

Despite Statoil being the operator, the many major studies conduct-
ed in advance and the pipeline’s status as a national prestige project, 
most of the contracts went to foreign companies.42 The huge laybarg-
es attracted the greatest media attention, with McDermott’s LB 200 as 
the most impressive. But a DSV was always to be found just behind 
– and occasionally ahead – of these vessels. The diving contract was 
awarded to SNS. That represented a solid consolation prize for losing 
out on the main Statfjord assignment. For two years, the company’s 
DSV Seaway Condor shadowed the pipelaying process. Diving on Stat-

Rør nummer 14 260 går ut fra rørleggingsfar -
tøyet LB 200. Leggingen av Statpipe ble med
rette regnet som stor ingeniørkunst. Det var
imidlertid bare de dypeste partiene som ble
lagt ned uten at dykkere var involvert.
Foto: Leif Berge, StatoilHydro

Kapittel 6182

bodde i nærheten. De første Nordsjø-dykkerne var vant til å skifte sel-
skap. En langtidskontrakt på Statfjord virket attraktivt for mange. Derfor
hadde ikke 2W vanskeligheter med å få tak i norske dykkere. Utover
1980-tallet var opp mot 70 prosent av dykkerne i 2W norske.

2W var langt fra det eneste selskapet som fikk oppdrag på Statfjord.
Omfanget av dykkingen var så stort at både Comex og det norske Seaway
Diving, som nå hadde skiftet navn til Stolt-Nielsen Seaway, fikk kontrak-
ter. Dette dreide seg om kortere kontrakter, hvor selskapene kunne
komme inn på ulike spesialoppdrag. Nettopp fordi det dreide seg om
korte oppdrag, benyttet selskapene i stor grad innleide dykkere. Ande-
len norske dykkere som jobbet for Stolt-Nielsen Seaway, var i en perio-
de mindre enn i 2Ws norske operasjon – paradoksalt nok, i og med at en
representant fra det samme selskapet jo hadde klaget over det britiske
selskapets manglende norske tilknytning. 

Dykking ved Statpipe
Da Arve Johnsen i forbindelse med Statoils 20-årsjubileum ble spurt om
hvilken beslutning som hadde vært viktigst i de første 15 årene han ledet
selskapet, svarte han at det var Stortingets beslutning i 1981 som inne-
bar blant annet en utbygging av Statpipe-prosjektet. 

Statpipeprosjektet var spesielt fordi vi gjorde noe som omverdenen mente

var umulig. Vi krysset Norskerenna på 380 meters dyp med en rørledning

til land, og vi la grunnlaget for en infrastruktur for gassrørledninger fra

norsk kontinentalsokkel, som vil ha enorm betydning for Norge som

nasjon, og for Statoil ...41

Nordsjødykkerne2:byhistorie  09-06-09  10:28  Side 182

Line pipe number 14 260 leaves the LB 200 lay-
barge. Laying Statpipe was rightly regarded 
a major engineering triumph. However, only 
the deepest sections were laid without diver 
assistance.
Photo: Leif Berge/Statoil
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pipe was so extensive that other contractors were also drawn in. The 
semi-submersible DSV Uncle John, built for Comex by Norway’s Aker 
group, participated both indirectly via research and verification dives at 
the Norwegian Underwater Technology Centre (Nutec) and directly in 
the actual pipelaying. Nevertheless, no single company before or since 
has been responsible for as many continuous days in saturation on the 
NCS as SNS during the Statpipe project.

Seaway Condor had 80-90 people on board at any given time, of 
whom 35-45 were saturation divers.43 As a rule, 15 men were in satu-
ration at all times during the work on Statpipe. Inspection accounted 
for a substantial part of the work. Most diver time in the water was 
devoted to building up the seabed under and around the pipeline at 
vulnerable points. Sandbags had to be hauled in some places, while ce-
ment was applied elsewhere. A great deal of the diving took place in 
190-200 metres of water, which meant that the divers spent up to nine 
days in decompression. The deepest operational work dive took place 
in 245 metres on the edge of the Trench off the island of Utsira. This 

Arve Johnsen overdrev litt når han la på 80 ekstra meter på den faktiske
dybden på Statpipe-ledningen. Det dreide seg like fullt om en teknisk
bragd hvor både Statoil selv, rørledningsselskapene og ikke minst dyk-
kerne og dykkerselskapene brøt grenser.  

I og med at Statpipe-ledningen ligger under vann, finnes det ikke noe
visuelt uttrykk for bragdens omfang, tilsvarende de store betongkon-
struksjonene rørledningen var koblet til. Med til sammen 850 kilometer
rør var Statpipe-anlegget like fullt det største rørledningsprosjektet
noensinne i Nordsjøen. Til forskjell fra rørledningene fra Ekofisk og
Frigg, hvor ledningene gikk rett over til britisk, dansk og tysk sektor i et
relativt grunt, flatt undervannslandskap, ble samtlige kilometer rør lagt
på norsk sokkel. Utfordringen var ikke bare dybden, men også et til tider
svært kupert landskap. Ledningen gikk fra Statfjord-feltet til Kårstø,
hvor våtgassen ble skilt ut. Tørrgassen ble så sendt videre over Norske-
renna for andre gang til stigerørsplattformen Draupner S, hvor også gass
fra Heimdal-feltet ble koblet til. Derfra gikk ledningen ned mot Ekofisk-

På større dyp

«Seaway Condor» i 1985. En betydelig andel av
dykkerarbeidene ved leggingen av Statpipe ble
utført fra «Seaway Condor».
Foto: NOM
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Seaway Condor in 1985. A substantial part of 
the underwater work involved in laying Stat-
pipe was conducted from this diving support 
vessel (DSV).
Photo: Norwegian Petroleum Museum

NorthSeaDivers_indhold.indd   183 11/03/14   11.33



184 Chapter 6

involved measuring the length of a free span, a job which ROVs were 
still unable to do. Although most of the line pipes were welded together 
up on the laybarges and laid out in full length, a good deal of welding 
was required on the seabed.44 Since sections of the pipeline were laid 
by different barges from various starting points, they had necessarily to 
be welded together where their ends met. Steps were naturally taken 
to avoid such a meeting point at the bottom of the Trench. With much 
thicker pipes and higher pressure in the welding habitat, this work was 
even more demanding than on Statfjord.

With such a large number of divers involved and an average satura-
tion time of around 25 days per dive, Statpipe diving made big demands 
on both the equipment and the personal qualities of each diver. Condi-
tions in the diving spread on Seaway Condor were much improved from 
the habitats used for the first saturation dives on Ekofisk and Frigg. 
When Norwegian companies such as SNS and Scandive bought systems 
for their DSVs, they occasionally combined components from manufac-
turers in different countries. Divers in Norway viewed systems from 
Germany’s Dräger as the best, with Italian and British products regard-
ed as of poorer quality. Arctic Surveyor used a Dräger spread with two 
chambers.45 Diver comfort on Seaway Falcon improved markedly when 
it acquired a separate toilet chamber. But this was very expensive to op-
erate because there were entrances from both habitat and decompres-
sion chamber.46 Every time a diver in decompression needed to use the 
facility, it had to be blown down from the working pressure to the rele-
vant decompression depth. Large quantities of expensive helium could 
disappear in such a process. The decompression chamber was provided 
with its own toilet during a conversion in 1979.

Seaway Condor had four pressure chambers. Of the 15 men usu-
ally in saturation, two-three were generally involved in bell-related 
work and six were under decompression. The remainder were sleep-
ing or relaxing. All the “rooms” or chambers could be sealed off from 
each other, with separate pressurisation. Divers were usually “blown 
down” in the toilet chamber, which was also used to enter or leave the 
bell with various items of equipment. The divers had two chambers at 
their disposal when they were not down in the bell. One was used for 
sleeping and the other for recreation and eating. These two chambers 
were normally pressurised to the same depth, so that the divers could 
move freely between them. However, the decompression chamber was 
always separate and only opened when a new team was to start being 
decompressed. A separate toilet for this chamber avoided the problems 
which had arisen during the first phase on Seaway Falcon.

Even though the habitat on Seaway Condor was larger and better than 
earlier diving spreads, however, life in saturation was never luxurious. 
To start with, the diving companies used the extra space to increase the 

NorthSeaDivers_indhold.indd   184 11/03/14   11.33



185In deeper waters

number of divers. At the same time, pressurisation in itself imposed a 
burden on the body. Never before had so many divers spent so long at 
such depths as they did on Statpipe. Many had big problems sleeping, 
and a lot also found it difficult to read. One diver reports that he had 
taken the same book with him from the time he started saturation div-
ing on Statfjord in 1986 until he left in 1992, without succeeding in 
finishing it. Divers with ambitions of using their “free time” to take var-
ious courses or for academic study often gave up. Light reading was the 
usual choice. Apart from the stress of the actual working conditions, 
being packed closely together with a lot of other people and without 
opportunities to escape could be a source of mental strain.

The most important requirement for a pressure chamber was natu-
rally that it did not leak. Second, the quality of the life support system 
was crucial for diver comfort and safety. This kept chambers and bell 
supplied at all times with the right gas mixture and ensured the correct 
pressure. In addition, it functioned as a form of air conditioning as well 
as ensuring the appropriate internal temperature and humidity. Strik-
ing the right balance between the last two conditions was difficult but 
also very important for the divers. Particularly when breathing helium 
gas, it took very little before they began to feel cold. In this area, too, 
Seaway Condor could avail itself of better and more thoroughly tested 
technology than the first saturation systems. However, the number of 
chambers involved and the constant opening and closing of hatches be-
tween them made the actual operation of the system more complicated. 
The large number of hardworking divers also contributed to high levels 
of humidity. At its worst, these could create a greenhouse for various 
types of bacteria.

gjennomsnitt lå på rundt 25 dager per dykk, stilte Statpipe-dykkingen
store krav til både utstyr og personlige egenskaper hos de enkelte dykker-
ne. Forholdene i dykkerkamrene på «Seaway Condor» var betydelig for-
bedret i forhold til kamrene som ble benyttet ved den første metningsdyk-
kingen på Ekofisk og Frigg. Når norske selskap som Stolt-Nielsen og
Scandive kjøpte systemer til sine dykkerskip, kombinerte man av og til
deler fra produsenter i ulike land. Norske dykkere mente at systemer fra
Dräger i Tyskland var de beste, mens systemer fra Italia og Storbritannia
ble ansett som dårligere. «Arctic Surveyor» brukte et Dräger-system med
to kamre.45 Da «Seaway Falcon» fikk et eget toalettkammer, utgjorde det
en betydelig forbedring av dykkernes komfort. Siden det hadde en egen
inngang fra både metningskammeret og dekompresjonskammeret, var
det imidlertid svært dyrt i drift.46 For hver gang en av dykkerne i dekom-
presjon skulle gjøre sitt fornødne, måtte kammeret blåses ned fra arbeids-
dybde til den aktuelle dekompresjonsdybden. I en slik prosess kunne det
forsvinne store mengder dyr heliumgass. I forbindelse med en ombyg-
ging i 1979 fikk dekompresjonskammeret et eget toalett.

«Seaway Condor» hadde fire kamre. Av de 15 som gjerne befant seg i
metning, var det som regel to til tre mann som deltok i arbeidet i tilknyt-
ning til klokken, seks mann som var under dekompresjon, mens resten
sov eller befant seg i et oppholdsrom. Samtlige av «rommene» eller
kamrene kunne avstenges fra hverandre, med separat trykksetning.
Dykkerne ble som regel «blåst ned» i toalettkammeret, som også ble
benyttet når dykkere skulle inn og ut av klokken med diverse utstyr. Dyk-
kerne som gikk i arbeidsturnus, hadde to kamre til disposisjon når de
ikke var nede i klokken. Det ene ble benyttet til soving, mens det andre

På større dyp

Et sveisehabitat på land. Konstruksjonene som
måtte til for å sveise tørt under vann, var store
og komplekse. 
Foto: Tor Jan Wiik
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A welding habitat on land. The structures 
required to weld in dry conditions under water 
were large and complex.
Photo: Tor Jan Wiik

NorthSeaDivers_indhold.indd   185 11/03/14   11.33



186 Chapter 6

Operating the diving systems during the Statpipe operation was fur-
ther complicated by the fact that dive depths could vary substantially. 
That had been a problem even during stationary diving on Statfjord, 
where saturation habitats on the surface could be set to 138 metres 
while the actual work was done 10 metres further down. Dynamic po-
sitioning allowed the DSVs to maintain position. Since the waves could 
be very high at times, the bell had to be positioned a good bit above the 
seabed to avoid hitting the bottom every time the DSV found itself in 
the trough of a wave. A diver who worked for four hours or more 10 me-
tres below the pressure he was saturated for needed a certain amount of 
decompression when his stint was over. The people on the surface who 
regulated the pressure and calculated this could find it hard to make 
the right adjustments. During diving on Statpipe, a work team could 
often be moved to another point along the line at a completely differ-
ent depth during one and the same saturation period. In some places, 
moreover, the seabed terrain could be so steep that the divers depended 
on changing depth in order to do simple jobs. They called this “yo-yo” 
diving. No tables existed which could give an exact answer to how they 
should be decompressed in such cases.

ble benyttet som oppholds- og spiserom. De to oppholdskamrene var
som regel stilt inn på samme dybde, slik at dykkerne kunne bevege seg
fritt mellom dem. Dekompresjonskammeret var imidlertid alltid
adskilt. Det ble bare åpnet når et nytt lag skulle rykke inn for dekompre-
sjon. Med et separat toalett for dekompresjonskammeret unngikk man
problemene man hadde hatt i den første fasen på «Seaway Falcon».

Men selv om dykkerkamrene på «Seaway Condor» var større og bedre
enn tidligere dykkesystemer, ble livet i metning aldri luksuriøst. For det
første hadde dykkerselskapene utnyttet den ekstra plassen til å øke
antallet dykkere. Samtidig var trykksetningen i seg selv en belastning for
kroppen. Aldri hadde så mange dykkere befunnet seg så lenge på så store
dyp som under Statpipe-dykkingen. Mange hadde store problemer med
å få sove. Mange hadde dessuten problemer med å lese. En dykker for-
teller at han hadde hatt med seg den samme boken fra han startet med
metningsdykking ved Statfjord i 1986, til han sluttet i jobben i 1992, uten
å klare å lese den ferdig. Dykkerne som hadde ambisjoner om å bruke
«fritiden» til ulike kurser eller skolefag, ga ofte opp. Det ble gjerne med
lettere lesestoff. Foruten stresset i selve arbeidssituasjonen kunne det

Kapittel 6

Kontrollrommet for kamrene på «Seaway 
Condor», ca. 1985. Andy Morgan med ryggen til.
Foto: Bjørn Wilhelm Kahrs
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The control room for the diving spread on 
Seaway Condor around 1985.
Photo: Bjørn Wilhelm Kahrs
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Diving on a large scale was also needed where the pipeline came 
ashore at Kalstø. Norwegian construction contractor Selmer had the 
contract to build a 600-metre concrete culvert which would protect 
the pipeline in the rough landfall zone. This was constructed in five 
sections measuring 80-140 metres long, which were towed to Kalstø.47 
Divers helped to position them. That job was not straightforward, since 
the underwater terrain at the landfall is uneven. The culvert was ac-
cordingly laid on six pillars installed on the seabed. These supports 
were built by the divers. A big initial job was to clear the seabed with 
the aid of high-pressure water jets and the like. Their next step was to 
drill into the bedrock to fix the rebars securely. They then erected the 
formwork so that the concrete columns could be cast.48

Many divers were engaged in this work during 1982-83. The market 
was more or less swept clean. In many cases, offshore divers took a 
subsidiary job at Kalstø while on land between tours. During the final 
phase, the pipeline was pulled through the concrete culvert before be-
ing extended to Kårstø. The pipeline became operational on 25 March 
1985, when the flare at the processing plant could be lit.

Milestone with a sour taste

The opening of Statpipe in 1985 was a milestone in Norway’s oil history. 
An important technological barrier had been breached. The Trench had 
been conquered. This had also represented an important political and 
financial constraint for Norway. Greater direct national control over the 
petroleum sector had now been secured, while conditions for industrial 
development based on these reserves improved substantially. At about 
the same time as gas started to flow through Statpipe, Norsk Hydro be-
gan planning a similar oil pipeline between the Oseberg field and Sture 

være en psykisk belastning å befinne seg så tett innpå mange andre, uten
muligheter for å stikke seg unna. 

Det viktigste for et dykkerkammer var naturligvis at det var tett. Der-
nest var de såkalte life-support-systemenes kvalitet avgjørende for dyk-
kernes komfort så vel som for deres sikkerhet. Det var life-support-syste-
mene som til enhver tid forsynte kamre og klokker med riktige
gassblandinger og sørget for riktig trykk. Ved siden av å tilføre gass fun-
gerte life-support-systemene som et slags airconditionsystem. Man skul-
le også sørge for riktig temperatur og fuktighet inne i kamrene. Balansen
mellom riktig temperatur og fuktighet var vanskelig, men samtidig svært
viktig for dykkerne. Særlig når man pustet heliumgass, skulle det lite til
før man begynte å fryse. Også her kunne «Seaway Condor» benytte seg av
bedre og mer utprøvd teknologi enn de første metningssystemene. Men
med så mange rom å forholde seg til, med stadig åpning og lukking av
kamre, ble selve driften av systemene mer kompleks. Samtidig bidro det
store antallet hardt arbeidende dykkere til mye fuktighet. På det verste
kunne fuktigheten fungere som et drivhus for diverse bakterier. 

Driften av dykkesystemene ved Statpipe-dykkingen ble ytterligere
komplisert ved at selve dykkedybden kunne variere betydelig. Dette
hadde vært et problem selv under den stasjonære dykkingen på Stat-
fjord, hvor dykkerkamrene oppe kunne være innstilt på 138 meter, mens
selve arbeidet foregikk ti meter lengre nede. Med dynamisk posisjone-
ring klarte dykkerfartøyene å holde seg på et og samme sted. I og med at
bølgene til tider kunne være svært høye, måtte klokken plasseres et godt
stykke over havbunnen. Hvis ikke risikerte en at klokken slo ned i hav-
bunnen hver gang et fartøy befant seg nede i en bølgedal. En dykker som
arbeidet fire timer eller mer ti meter dypere enn trykket han var mettet
inn i, trengte en viss dekompresjon etter at arbeidsøkten var over. For

På større dyp

Omfattende dypdykking krevde store mengder
utstyr: Pustegass, tromler med umbilikal,
slanger og wirer.
Foto: Bjørn W. Kahrs
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Extensive diving called for large quantities of 
equipment – breathing gas and drums holding 
umbilicals, hoses and wire cables.
Photo: Bjørn Wilhelm Kahrs
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188 Chapter 6

near Bergen. Oseberg itself lay in 100 metres of water, but was right on 
the edge of the Trench, so that an oil pipeline would rapidly descend 
towards 300 metres. Its deepest point would be 360 metres down – in 
other words, considerably deeper than Statpipe. After competitive ten-
dering, Comex secured a long-term contract for diving both during the 
construction phase on Oseberg and in the pipelaying to Sture. During 
the relevant period, about 20 people worked on diving-related issues at 
Hydro.49 When the actual laying was conducted during the summer of 
1987, the work was accompanied by Norcem Comex’s DSV Seaway Os-
prey. However, the scale of diving was smaller on this occasion. The job 
was executed without welding in deep water. By surveying the relevant 

dem som satt oppe og styrte trykksettingen og regnet på dette, kunne det
være vanskelig å finne frem til den riktige tilpasningen. I forbindelse
med Statpipe-dykkingen hendte det ofte at et arbeidslag i metning
kunne forflyttes til et annet punkt langs rørledningen, på helt andre dyp,
i en og samme metningsperiode. Noen steder kunne dessuten terrenget
under vann være så bratt at dykkerne var avhengige av å endre dybde for
å få gjennomført enkle arbeidsoppdrag. Dykkerne kalte det «jo-jo-dyk-
king». Det fantes ingen tabeller som ga noe eksakt svar på hvordan en
skulle dekomprimere i slike tilfeller. 

Også ved ilandføringen på Kalstø var det behov for dykkere i stor stil.
Selmer hadde kontrakt på byggingen av den 600 meter lange betongtun-

Kapittel 6

Dykking på Oseberg-feltet. Dykker Børre 
Børretzen har fått sendt inn en avis i kammeret,
trolig sammen med maten. Mange hadde 
problemer med å lese når de befant seg under
høyt trykk.
Foto:  Børre Børretzen
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Diving on Oseberg. Diver Børre Børretzen has 
had a newspaper sent into the saturation hab-
itat, probably together with food. Many divers 
had problems reading when they were under 
high pressure.
Photo: Børre Børretzen
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route carefully in advance with the aid of ROVs, it proved possible to 
find a track without excessively long free spans.

Although practical working dives never took place deeper than 248 
metres, both Statoil and Hydro were dependent on it being possible to 
carry out repairs with diver assistance right down to the deepest point 
on the pipelines if something went wrong. The fact that no divers had 
come near the deepest sections of Statpipe meant that the extent of in-
spection and possible adjustment to special seabed formations were not 
as good as on other parts of the pipeline. The line broke in May 1984 
while it was being laid. Fortunately, this only happened once and in 110 
metres of water along the spur to Heimdal. The laybarge initially aban-

The Statfjord area witnessed intensive diving 
activity during its development. 
Photo: Harald Pettersen/Statoil
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doned the broken pipeline to resume laying from another direction. 
When these sections eventually met, however, divers had to go down to 
clean up and weld. Moreover, the whole pipelaying job halted at Easter 
1984 when an ROV discovered an old mine at a depth of 298 metres 
in the middle of the route.50 This proved to be part of an unmarked 
minefield laid against German submarines towards the end of the First 
World War. Each containing 120 kilograms of TNT, these mines would 
undoubtedly cause major damage if they went off. They were removed 
with the aid of trawlers before any harm was done, so no diving was 
required. But the episode was a reminder of the need to be prepared for 
all eventualities.

Both Statoil and Hydro were told by the Storting that they remained 
subject to its old requirement that the companies had to be able to make 
repairs quickly with the aid of divers should the pipelines leak for any 
reason. As long as the gas did not ignite, leaks from Statpipe posed no 
immediate threat to those working at sea. An oil leak, on the other 
hand, would cause substantial marine pollution. Since the Trench was 
much closer to the coast than the offshore platforms, moreover, there 
was a big danger of such pollution reaching land. Where both Statfjord 
gas and Oseberg oil were concerned, the financial consequences were 
undoubtedly at least as important as safety and environmental con-
siderations in demanding that Statoil and Hydro had to document the 
feasibility of making advanced operational dives down to 300 and 360 
metres respectively. A full halt to oil deliveries while Oseberg was pro-
ducing at its plateau rate would represent about one per cent of global 
output. When planning the Troll gas development, operator Shell faced 
a similar requirement.

Without divers, neither gas from Statfjord nor oil from Oseberg 
could have been piped to Norway. Extensive saturation diving from 
large DSVs was a step forward for the divers in the sense that many 
conditions became more orderly than in the period when bounce diving 
was the dominant method. Diving had become a fully industrialised ac-
tivity. The equipment was more robust. Diving bells lowered and raised 
amidships in a controlled manner made it possible to avoid the type of 
hazardous conditions which had prevailed when divers and then bells 
were hoisted up and down from drilling rigs in high seas. But the safe-
ty challenges associated with diving had by no means been overcome. 
Diving in ever deeper water was steadily stretching the limits of the 
human body’s tolerance without anyone knowing for certain what the 
consequences might be for the individual.

Fortunately, no serious accidents have occurred since these impor-
tant pipelines became operational. Divers have thereby never been 
sent down to do heavy work at the very greatest depths. In order to 
satisfy the Storting’s requirements, however, Statoil, Hydro and Shell 
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191In deeper waters

industriell virksomhet. Utstyret var blitt mer robust. Med dykkerklokker
som på kontrollert vis ble heist opp og ned midtskips, unngikk man den
type hasardiøse operasjoner som gjorde seg gjeldende da først mannska-
per og så dykkerklokker ble heist opp og ned i høy sjø fra leteplattfor-
mene. Men det innebar ikke at sikkerhetsutfordringene ved dykkingen
på noen måte var løst. Med dykking på stadig større dyp tøyde en gren-
sene for hva menneskekroppen kunne tåle, uten at noen visste sikkert
hvilke konsekvenser det kunne få for den enkelte. 

Heldigvis har man ikke hatt noen alvorlige uhell mens de viktige rør-
ledningene har vært i bruk. Dermed har dykkere heller aldri blitt sendt
ned for å gjennomføre tunge arbeidsoperasjoner på de aller største
dypene. Men for å oppfylle Stortingets betingelser gjennomførte både
Statoil, Hydro og Shell en omfattende mengde forsøksdykk. Mange av
dem foregikk i regi av NUI, andre i utlandet. Det dreide seg om forsøk
som i seg selv skulle vise seg å være risikofylte for de mange dykkerne
som deltok (kapittel 9). Slik sett var beseiringen av Norskerenna et
gjennombrudd med betydelig bismak. 

På større dyp

Lunsj på havets bunn, under høyt trykk, inne i et
sveisekammer ved Osebergfeltet i 1986. Georg
Geoff har på seg headset og kommuniserer med
kontrollen oppe på dykkerfartøyet. 
Foto: Einar Andersen
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Lunch on the seabed under high pressure, 
inside a welding habitat near Oseberg in 1986. 
Georg Geoff is wearing a headset to communi-
cate with the diving control room on the DSV.
Photo: Einar Andersen

launched extensive programmes of experimental dives. Many of these 
were conducted at the NUI, others were done abroad. These experi-
ments would themselves prove hazardous for the many divers who took 
part (see chapter 9). From that perspective, conquering the Trench was 
a breakthrough which left a sour taste.
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Chapter 7

The Alexander L 
Kielland disaster

The first Mayday call from Alexander L Kielland was received at 18.30 on 
Thursday 27 March 1980. This flotel (accommodation rig) was listing 
dangerously. A fatigue fracture in a weld on a brace had led to one of the 
five support columns being ripped off, and the rig was accordingly un-
stable. The Mayday was picked up at the Ekofisk centre and by a supply 
ship located two nautical miles to the north. The joint rescue coordi-
nation centre was immediately notified and a rescue operation at once 
launched. A converted drilling rig, Alexander L Kielland was providing 
accommodation for the Edda platform a couple of nautical miles south-
west of the Ekofisk centre when the accident happened. The gangway 
to Edda had been raised because of bad weather and could not be used 
for evacuation. Panic broke out. Some managed to get into lifeboats, 
others jumped into the sea. Not everyone donned a lifejacket, and only 
a few got survival suits on. The list happened so suddenly that many 
failed to get out on deck and accompanied the rig into the depths when 
it overturned after 20 minutes.1

Efforts to rescue the survivors were hampered by the gathering 
darkness and gale-force winds. The waves were six-eight metres high, 
and the current strong. Temperatures were 7°C in the air and 4°C in 
the water. So only the first vessels to reach the accident scene had any 
chance of rescuing survivors from the sea and the liferafts. In addition 
to supply ships and DSVs working in the North Sea, naval and civilian 
vessels from all over the North Sea responded along with aircraft and 
helicopters from Norway, Denmark, West Germany and the UK. But it 
was impossible to survive for long in the icy water. Only a small part 
of the big rescue force was on the scene during the first critical period 

Klokken 18.30 torsdag 27. mars 1980 kom det første nødsignalet fra
«Alex ander L. Kielland». Boligplattformen krenget faretruende. Et
tretthetsbrudd i en sveisesøm i et av stagene hadde ført til at den ene av
de fem leggene var revet løs, og plattformen var ustabil. Nødropet ble
fanget opp på Ekofisk-senteret og på en forsyningsbåt som lå to nautiske
mil nord for plattformen. Hovedredningssentralen ble varslet umiddel-
bart og redningsaksjon straks igangsatt. «Alexander L. Kielland», opp-
rinnelig en boreplattform, som var bygd om til boligkvarter ved «Edda»-
plattformen, lå et par nautiske mil sørvest for Ekofisk-senteret da
ulykken skjedde. På ulykkestidspunktet var gangbroen mellom «Edda»
og «Kielland» heist opp på grunn av det dårlige været og kunne dermed
ikke brukes ved evakuering av plattformen. Det var panikk om bord.
Noen klarte å komme seg i livbåter, andre hoppet i sjøen. Ikke alle fikk
på seg livvester, og bare et fåtall fikk på seg overlevelsesdrakter. Kreng-
ingen skjedde så fort at mange ikke rakk å gå fra borde. De ble med ned
i dypet da plattformen tjue minutter senere veltet rundt.1

Arbeidet for å berge overlevende ble vanskelig. Det holdt på å mørk-
ne, og vinden blåste kuling styrke. Bølgehøyden var på seks til åtte meter,
samtidig som det var sterk strøm. Lufttemperaturen var på syv grader, og
i vannet var det fire grader. Dermed var det bare de første fartøyene som
ankom ulykkesstedet, som hadde mulighet for å redde overlevende fra
sjøen og flåtene. Foruten forsyningsbåter og dykkerskip som var på jobb
i Nordsjøen, deltok marinefartøyer og sivile fartøyer fra hele Nordsjø-
bassenget samt fly og helikoptre fra Norge, Danmark, Vest-Tyskland og
Storbritannia. Men det var umulig å klare seg lenge i det iskalde vannet.

Kapittel 7

«Alexander L. 
Kielland»-ulykken 

Etter havariet var beina på «Alexander L. Kiel-
land» det eneste som var synlig i havoverflaten.
Dykkerfartøyene «Seaway Falcon», «Seaway
Eagle» og «Tender Power» gjorde søk i området.
I bakgrunnen sees «Edda»-plattformen. 
Foto: Børre Børretzen
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After it had capsized, all that was visible of Al-
exander L Kielland on the surface was the four 
remaining pontoons. DSVs Seaway Falcon, 
Seaway Eagle and Tender Power searched the 
area. The Edda platform is in the background.
Photo: Børre Børretzen
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after the accident. They saved 89 people, while 123 died in the biggest 
industrial accident in Norwegian history.

Diving work after the disaster

By the morning after the accident, the weather had improved and the 
sea was calm. It seemed almost unreal that the dramatic incident had 
occurred. Rescue work was now primarily conducted by DSVs. The di-
vers were given the job of going down to find and retrieve the dead as 
well as securing loose objects around the wreck.

Tender Power began immediately to secure the torn-off support col-
umn. Seaway Falcon, which was permanently stationed on Ekofisk, 
arrived at 11.24 and began to secure the wreck. Air divers from both 
ships went systematically over the rig columns in search of sounds from 
possible survivors. Three hawsers were attached to the rig to prevent 
it drifting about freely. More DSVs arrived, and various jobs were allo-
cated. Seaway Falcon continued search and rescue work. Seaway Eagle 
checked the Edda platform for possible damage. Wildrake searched for 
and retrieved equipment. The latter had a team of divers already in sat-
uration when the accident occurred, and they set to work immediately 
to secure objects in deep water. Seaway Hawk also joined the fleet on 
31 March. Once the platform inspection was complete, all the vessels 
were assigned to search for bodies.2 The seabed beneath the Edda in-
stallation and Alexander L Kielland’s original position, as well as a wide 
area around Edda, was fine-combed. A total of 47 corpses were found 
and retrieved.3

Locating and bringing up dead bodies was a grievous job for the di-
vers. Some had done similar work before, but not others. Arne Jentoft, 
one of the divers who took part, relates that they found several bodies 
on the seabed with lifejackets on. They had clearly been dragged down 
with the rig when it capsized. The divers were personally acquainted 
with some of the dead. “We found five or six in a lifeboat which lay on 
the seabed,” Jentoft says. “It was a terribly difficult job, but somebody 
had to do it.”4 While they were at work, Phillips resumed mud circula-
tion in the Edda well for safety reasons, in order to maintain pressure 
in the borehole and so forth. On 5 April, the NPD consented to the re-
sumption of drilling. During that operation, 85 barrels of drilling mud 
were dumped in the sea contrary to the regulations. The divers taking 
part in the search reacted to this insensitive behaviour. They submitted 
a written complaint which noted that the mud, chemicals and similar 
substances discharged from the platform reduced visibility for the di-
vers to a minimum and made it difficult to conduct an effective search. 
The discharges also presented additional risks for the divers, who crit-

Kapittel 7

Tenksom dykker etter havariet. 
Foto: Børre Børretzen
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Bare en liten del av den store redningsstyrken var på plass de første kri-
tiske kvarterene like etter ulykken. De klarte å berge til sammen 89 per-
soner, mens 123 mennesker mistet livet. Havariet er den verste arbeids-
ulykken i norsk historie.

Dykkernes arbeid etter katastrofen
Morgenen etter ulykken hadde været stilnet og sjøen roet seg. Det var
nesten uvirkelig at den dramatiske ulykken hadde skjedd. Nå var det
først og fremst dykkerskip som deltok i redningsarbeidet. Dykkere fikk
oppgaven med å finne og hente opp omkomne samt sikre løse gjenstan-
der rundt havaristen. 

«Tender Power» gikk straks i gang med å sikre det løsrevne plattform-
beinet. Klokken 11.25 ankom «Seaway Falcon», som var fast stasjonert
på Ekofisk. Det begynte arbeidet med sikring av vraket. Luftdykkere fra
de to skipene gikk systematisk over plattformbeina for å lokalisere lyder
fra eventuelle overlevende. Det ble festet tre liner til plattformen for å
hindre den fra å drive fritt i havet. Flere dykkerfartøyer ankom og ble gitt
forskjellige oppgaver. «Seaway Falcon» fortsatte med søk og redningsar-
beid. «Seaway Eagle» sjekket «Edda»-plattformen for eventuelle ska-
der. «Wildrake» utførte søk og berging av utstyr. Om bord på «Wildra-
ke» var det en gruppe dykkere som allerede var i metning da ulykken
skjedde, og som derfor kunne gå direkte i gang med sikringsarbeid på
dypt vann. Den 31. mars sluttet også «Seaway Hawk» seg til gruppen.
Etter at plattforminspeksjonen var avsluttet, ble alle fartøy satt inn i søk
etter omkomne.2 Havbunnen under «Edda» og under «Alexander L.
Kiellands» tidligere posisjon samt et vidstrakt område rundt «Edda» ble
systematisk finkjemmet. Totalt ble det funnet og tatt opp 47 omkomne.3

Det var en ubarmhjertig oppgave for dykkerne å finne og bringe døde
kropper opp til overflaten. Noen av dykkerne hadde utført slike oppga-
ver før, andre ikke. Arne Jentoft var en av dykkerne som deltok. Han for-
teller at de fant flere lik på bunnen med livvesten på. De hadde tydelig-
vis fulgt med riggen da den kantret. Dykkerne kjente personlig noen av
de omkomne. «Vi fant fem eller seks i en livbåt som lå på havbunnen.
Det var et forferdelig vanskelig arbeid, men noen måtte gjøre det,» sier
Jentoft.4 Mens de holdt på, startet Phillips sirkulasjonen i borehullet.
Det ble gjort av hensyn til sikkerheten, for å ha kontroll med trykket i
brønnen og så videre, og 5. april ga Oljedirektoratet tillatelse til å gjen-
oppta boring. Under boreoperasjonen ble det dumpet 85 fat med mud i
sjøen. Dette var en ureglementert handling. Dykkerne som deltok i
søket, reagerte på den skjødesløse innstillingen. De leverte en skriftlig
klage der de påpekte at på grunn av boreslammet, kjemikalier og lig-
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A pensive diver views the wreck.
Photo: Børre Børretzen
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195The Alexander L Kielland disaster

icised Phillips for behaving in an unworthy manner and showing little 
respect for the dead and their families.5 Phillips subsequently apolo-
gised.6

The divers differed in how tough they found the salvage work after 
the disaster. Wildrake had a surface-oriented diving team as well as the 
one in saturation, with the first of these searching for bodies in the 
quarters module and under the rig deck. The weather was fine and the 
job was not difficult in purely diving terms, but it was special in that 
many dead were discovered. One relatively straightforward job was to 
attach steel cables to the rig and the torn-off column to prepare them 

nende som ble sluppet ut fra plattformen, var sikten for dykkerne på hav-
bunnen nedsatt til det minimale, og det var vanskelig å drive effektivt
søk. Utslippet medførte også ekstra risiko for dykkerne. De rettet kritikk
mot Phillips Petroleum Co. for uverdig fremferd og liten respekt for de
omkomne og deres etterlatte.5 Phillips beklaget det inntrufne ettertid.6

Det var forskjell på hvor tøft dykkerne opplevde bergingsarbeidet
etter katastrofen. På «Wildrake» var det ett overflate-dykkerteam og ett
team i metning. Overflatedykkerne lette etter omkomne på boligmodu-
len og under plattformdekket. Det var fint vær, og rent dykketeknisk var

«Alexander L. Kielland»-ulykken

Det gjøres forberedelse av slep av «Alexander L.
Kielland» til land. «Seaway Falcon» i bakgrun-
nen. 
Foto: Børre Børretzen
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Preparing to tow Alexander L Kielland to land. 
Seaway Falcon is in the background.
Photo: Børre Børretzen
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for towing. The divers dived once a day, with about 45 minutes of bot-
tom time, and the work continued right until Alexander L Kielland was 
towed to land.7

For the divers in saturation, who were given the job of securing 
technical facilities, the operation was perceived as more chaotic. Geir 
Ivar Jørgensen was among those who took part in this work. When the 
accident occurred, he had been involved in a training dive from Wil-
drake with another experienced diver and four beginners at the Dusa-
vik base outside Stavanger. Since they were already in saturation, they 
were called out to field and reached the accident site quickly. They were 
ready to join the rescue operation, but were told on arrival to wait for a 
clarification of who would foot the bill. While this was being decided, 
the DSV lay idle. The divers were motivated to search for possible survi-
vors in air pockets within the rig, but were not allowed to do so because 
it was regarded as too dangerous. Instead, they were ordered to ensure 
that no damage occurred to nearby flowlines and the telephone cable 
to Scotland. This did not feel so meaningful, and was also hazardous.

ikke jobben vanskelig, men den var spesiell i og med at mange omkom-
ne ble funnet. En av oppgavene som var forholdsvis kurant, var å feste
wirer til plattformen og det løsrevne staget for å forberede slep. Dykker-
ne hadde ett dykk per dag. Bunntiden var cirka 45 minutter. Dykkingen
pågikk helt til vraket av «Alexander L. Kielland» ble slept til land.7

For dykkerne i metning som fikk i oppgave å sikre tekniske installa-
sjoner, opplevdes dykkeoperasjonen som mer kaotisk. Geir Ivar Jørgen-
sen var blant dem som deltok i dette arbeidet. Da ulykken skjedde, holdt
han, en annen erfaren dykker og fire nybegynnere på med et trenings-
dykk i Dusavik på «Wildrake». Siden de allerede var i metning, ble de
kalt ut til feltet. De kom raskt til ulykkesstedet og var klar til å delta i red-
ningsoperasjonen. Vel fremme fikk de beskjed om å vente på avklaring
av hvem som skulle betale regningen. Mens det ble avgjort, lå dykkerski-
pet uvirksomt. Dykkerne var motivert for å lete etter eventuelle overle-
vende i luftlommer inne i plattformen, men fikk ikke lov fordi det ble
ansett for å være for farlig. I stedet ble de pålagt å hindre at rørledning-
er og telekabelen til Skottland som lå på havbunnen like i nærheten,

Kapittel 7

Dykking under snuoperasjonen av «Kielland».
Foto: Jan-Egil Pettersen
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Diving during the operation to right Alexander 
L Kielland.
Photo: Jan-Egil Pettersen
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197The Alexander L Kielland disaster

Steel cables hung from the wrecked rig like a spider’s web. Derrick 
and cranes went so far down that they literally scraped the seabed. The 
crane boom had broken off and was being dragged along the bottom by 
cables attached to the rig. One of the dangers of the diving work was 
that the bell could get caught up in the tangle. Items constantly fell 
from the rig. Because of the poor visibility, the divers could only glimpse 
dark objects tumbling down. Large sheets, probably steel plates, knifed 
through the water at high speed. In the worst case, the diver or the um-
bilical supplying his breathing gas, hot water and communication link 
could be hit – with fatal consequences. The rig’s helideck had landed 
upside down on seabed together with a heap of other wreckage. Some 
survival suits also lay on the bottom. They looked like people and could 
give the diver a nasty turn.

Jørgensen, who was good at oxy-arc flame cutting, was given the job 
of cutting steel cables. The strong current meant that these were under 
great tension, making the work particularly demanding. Jørgensen had 
to calculate carefully where to cut and the direction the cable would 
take when parted, so that it would not hit the umbilical, the bell or 
himself. Some of the mooring cables on the rig had snapped, but others 
remained and had to be cut. These heavy steel hawsers comprised many 
thinner wires twined together. During cutting, one wire after another 
parted and flicked sharply around and to the side. Because they were 
under tension, the wires parted abruptly and made the work unpredict-
able. It was perceived as a hellish business.

This dive became Jørgensen’s last in saturation. It imposed a far 
greater mental burden than he realised. It was stressful to see corpses 
floating beneath the rig after being ordered to leave them until the work 
of securing the wreck was over. As a result, many of the dead vanished 
into the sea and were never found. That conflicted with Jørgensen’s per-
sonal view of what was morally right. At great risk to themselves and 
their colleagues, the divers had to give priority to saving technical ma-
terial. This made Jørgensen angry.

Just after completing decompression from this saturation session, he 
collapsed and lost consciousness. He was taken to the Central Hospital 
and then to Wildrake for treatment in the decompression chamber. That 
turned dramatic when he suffered cramps and breathing difficulties 
during recompression. He was treated in accordance with the standard 
procedure for the bends, but believes he was probably suffering from se-
rious oxygen poisoning, to which the divers were exposed in the habitat 
during the Alexander L Kielland operation.8

In the wake of the accident, rescue personnel – including the di-
vers – were surveyed about their experience of the operation. Of the 15 
divers who responded to the questionnaire, 11 had taken part in rescue 
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work a few times before while four had not. When asked to compare the 
personal strain with previous incidents, 65 per cent of the respondents 
said it had been worse than the worst they had previously experienced. 
About half the divers said they were upset by their own mental reac-
tions during the rescue work. This was a much higher proportion than 
in the other occupational groups. Two of the divers reported that their 
physical and mental health was still reduced nine months after the ac-
cident. Divers, maritime crew and rig personnel were over-represented 
among those who suffered such afflictions.9

First attempt at righting

The government appointed a commission of inquiry into the Alexander 
L Kielland disaster on 28 March 1980, chaired by district recorder Thor 
Næsheim from Sandnes south of Stavanger. Roughly two weeks later, 
the wrecked flotel was towed in from the field and moored for closer in-
spection. The torn-off column lay at Linesund in the Åmøy Fjord, while 
the rest of the rig was positioned off Kårstø. Divers were sent down to 
film the fractures and other sites on the structure as part of efforts to 
identify the cause of the accident. They could not penetrate the quar-
ters sections to any great extent. Moving about inside the wreck was 
both difficult and dangerous. Possible corpses could not be removed 
until the rig had been turned right way up. The investigations were con-
ducted on behalf of the rig’s builder. Both survey company Bloms Op-
pmåling and the police were involved, and the divers pledged to keep 
the dives confidential.10

At the end of August, the rig was towed to the Gands Fjord for the 
planned righting operation. A consortium comprising Sweden’s Nico-
verken and Britain’s Structural Dynamics was given the job. Work be-
gan in October under the direction of Scott Cobus, who monitored the 
whole operation from a scaffold on a raft in the fjord. No less than 150 
people took part. Dolphin was responsible for the diving work. Three 
diving stations were involved, with about 40 divers in all working in 
shifts. Diving was conducted from the Sirafjord and Lunde Senior vessels 
and a converted ferry.

Børre Børretzen from Dacon was among those stationed on Sirafjord. 
He reports that efforts were made to enter the rig, but it was impossible 
for the divers to penetrate more than eight to 10 metres inside. The rig 
was accordingly not fully explored. One body was found in this attempt.

The concept used in attempting to right the rig utilised the existing 
ballast tanks on the rig columns together with some large lifting bal-
loons and airbags. Pumping air into the tanks and balloons would pro-
vide the necessary buoyancy, while water and cement provided weight 

Kapittel 7

Scott Cobus overvåker det første snuforsøket i
Gandsfjorden fra en flåte under norsk og britisk
flagg. 
Foto: Børre Børretzen
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I etterkant av ulykken ble det gjort en undersøkelse av redningsperso-
nellets erfaringer, deriblant dykkernes. Av de femten dykkerne som
svarte på spørreskjemaet, hadde elleve deltatt noen få ganger i rednings-
arbeid tidligere, mens fire var uten slik erfaring. I vurderingen av påkjen-
ningene i forhold til tidligere opplevelser anga 65 prosent av de spurte at
dette var verre enn det verste de tidligere hadde vært med på. Cirka halv-
parten av dykkerne oppga at de var forstyrret av egne psykiske reaksjo-
ner under redningsarbeidet. Dette var en mye høyere andel enn for de
andre yrkeskategoriene. To av dykkerne oppga at de hadde dårligere
fysisk og psykisk helse ni måneder etter ulykken. Dykkere, maritimt
mannskap og riggmannskap var overrepresentert blant dem som fikk
slike plager.9

Første snuforsøk 
Den 28. mars 1980 nedsatte regjeringen en granskningskommisjon
etter «Alexander L. Kielland»-ulykken, ledet av sorenskriver Thor Næs-
heim i Sandnes. Drøyt to uker senere ble den havarerte boligplattformen
slept inn fra feltet og ankret opp for nærmere inspeksjon. Plattformleg-
gen lå ved Linesund i Åmøyfjorden, mens resten av plattformen ble
ankret opp utenfor Kårstø. Dykkere ble sendt ned for å filme bruddene
og andre steder på plattformen, som et ledd i arbeidet for å finne årsaken
til havariet. Dykkerne kunne ikke komme inn i selve boligseksjonen i
særlig grad. Det var både vanskelig og farlig å bevege seg inne i vraket.
Eventuelle omkomne kunne ikke tas ut før riggen var snudd. Undersø-
kelsene ble utført for riggens byggherre. Både Bloms oppmåling og poli-
tiet var inne i bildet, og dykkerne avga taushetserklæring i forbindelse
med dykkene.10

I slutten av august ble plattformen slept til Gandsfjorden, der den
planlagte snuoperasjonen skulle skje. Et konsortium bestående av det
svenske Nicoverken og britiske Structural Dynamics fikk oppdraget. I
oktober ble arbeidet igangsatt under ledelse av Scott Cobus. Cobus over-
våket hele operasjonen sittende på toppen av et stillas på en flåte i sjøen.
Hele 150 mann deltok i snuoperasjonen. Dolphin sto for dykkeoperasjo-
nene. Tre dykkestasjoner var involvert, med til sammen cirka 40 dyk-
kere, som gikk på skift. Dykkeoperasjonene foregikk fra fartøyene «Sira-
fjord», «Lunde Senior» og en ombygd ferge. 

På «Sirafjord» var blant andre dykker Børre Børretzen fra firmaet
Dacon stasjonert. Han forteller at det ble gjort forsøk på å gå inn i platt-
formen, men det var ikke mulig for dykkerne å gå lenger enn åtte til ti
meter inn, så plattformen ble ikke gjennomsøkt fullstendig. Et lik ble
funnet i dette forsøket. 
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Scott Cobus monitored the first attempt to 
right Alexander L Kielland in the Gands Fjord 
from a raft under the Norwegian and British 
flags.
Photo: Børre Børretzen
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199The Alexander L Kielland disaster

at the right points so that the rig would fall back into its proper position. 
A large array of compressors supplied air and water. Before the work 
could begin, the practical job of establishing the external ballast sys-
tem was carried out by divers. This involved shooting holes through the 
steel rig columns with a bolt gun to install valves for connecting hoses 
to supply air and water and to pump in cement. The divers also fitted 
lines used to guide hoses to valves on the platform column. Børretzen 
filmed the submarine work. Because it was autumn, the water was as 
clear as glass.11

A political hot potato

However, the method chosen proved to be less than effective. The 
righting operation had to be halted on 12 November because of techni-
cal problems. These included accidents with the balloons and airbags. 
When the rig turned over from its upside-down position and almost 
reached an even keel, it rolled on and punctured a number of the bal-
loons. A series of changes to the turning procedure failed to produce 
the desired result. This all created an unfortunate picture in the me-

Plattformen skulle snus etter et konsept hvor de eksisterende ballast-
tankene i plattformbeina ble benyttet samt noen store løfteballonger og
løfteputer. Ved å pumpe luft inn i tankene og løfteballongene skulle
plattformen få den nødvendige oppdriften, mens vann og sement skulle
gi tyngde på de rette plassene, slik at plattformen veltet tilbake til riktig
posisjon. En stor flåte med kompressorer sørget for tilførsel av luft og
vann. Før operasjonen kunne igangsettes, hadde dykkerne det praktiske
arbeidet med å etablere det eksterne ballastsystemet. Arbeidet besto i å
skyte hull i stålet i plattformbeina med en boltekanon for å montere ven-
tiler for kobling av tilførselsslanger for luft og vann og for å pumpe inn
sement som ballast. Dykkerne etablerte også styreliner, som ble brukt
for å styre slanger til en ventil på plattformbeinet. Børretzen filmet
arbeidsoperasjonene under vann. Siden arbeidet skjedde om høsten, var
vannet glassklart.11

En politisk verkebyll
Snumetoden som var valgt, viste seg imidlertid ikke å være så effektiv.
Den 12. november måtte snuingen stanses på grunn av tekniske proble-

«Alexander L. Kielland»-ulykken

Første forsøk på å snu «Alexander L. Kielland» 
i Gandsfjorden. I bakgrunnen dykkerfartøyet
«Lunde Senior». 
Foto: Einar Andersen
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The first attempt to right Alexander L Kielland 
in the Gands Fjord, with diving vessel Lunde 
Senior in the background.
Photo: Einar Andersen
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dia, and the Labour government under premier Odvar Nordli began to 
get cold feet. It resolved to intervene on 28 November, and the opera-
tion was stopped. This decision was justified on the grounds that the 
go vernment did not want to take a chance that something might go 
wrong. It would be very unfortunate if the rig were further damaged or 
if members of the turning team suffered an accident or injury, and this 
could strengthen criticism of the government’s oil policy.

In the eyes of many Norwegians, the Alexander L Kielland disaster 
symbolised the failure of a policy based on forcing the pace of oil pro-
duction, and thereby the flow of revenues into the government’s coffers, 
without paying adequate attention to safety. It was not worth taking 
the chance that another accident could occur. To avoid any false steps, 
a committee was appointed to assess the rig’s ultimate fate. This work 
dragged on. Nordli resigned as prime minister in February 1981, but 
the new Labour government under Gro Harlem Brundtland launched 
no fresh initiatives either. The Conservative administration which took 
office under Kåre Willoch after the 1981 general election also adopted 
a wait-and-see position. It could point to the committee’s conclusion 
that no new righting operation should be attempted, in part from con-
cern for worker safety. However, the families of the missing would not 
give up and still had the support of public opinion. They organised a 
Kielland Fund, which conducted intensive lobbying in the Storting. In 
May 1982, they succeeded in securing a parliamentary vote in favour of 
turning the rig against the votes of the Conservatives and the right-wing 
Progress Party. The cost of a righting operation proved higher than ex-
pected, but the issue was finally resolved when the Storting voted extra 
money in April 1983.12

Kapittel 7

Vraket av «Alexander L. Kielland»-plattformen
lyktes snudd etter andre forsøk. 
Kilde: NOM

200

mer. Blant annet skjedde det uhell med ballongene og løfteputene. Da
plattformen «rullet» fra opp-ned-posisjon til nesten å komme på rett
kjøl, rullet den over ballongene og punkterte en rekke av disse. Selv om
det ble foretatt en del endringer i snuprosedyren, ga det ikke de ønske-
de resultater. Det hele fortonte seg uheldig i media, og regjeringen
begynte å få kalde føtter. Den 28. november valgte regjeringen Nordli å
gripe inn. Snuoperasjonen ble stanset. Beslutningen var begrunnet med
at en ikke tok sjansen på at noe kunne gå galt. Hvis plattformen havarer-
te ytterligere eller redningsmannskapet forulykket eller ble skadet, ville
det være svært uheldig og kunne forsterke kritikken av regjeringens olje-
politikk. 

I manges øyne var «Kielland»-katastrofen et symbol på en mislykket
politikk som gikk ut på å forsere oljeproduksjonen og dermed strømmen
av penger inn til statskassen uten at hensynet til sikkerhet ble tilstrekke-
lig ivaretatt. Det var ikke verdt å ta sjansen på at ytterligere uhell skulle
skje. For ikke å trø feil ble det nedsatt et utvalg som skulle vurdere platt-
formens videre skjebne. Resultatet av dette arbeidet dro ut i tid, og i
februar 1981 gikk Odvar Nordli av som statsminister. Den nye arbeider-
partiregjeringen under Gro Harlem Brundtlands ledelse tok heller
ingen nye initiativ. Willoch-regjeringen, som vant valget i 1981, stilte seg
også avventende. Den kunne støtte seg på at utvalget konkluderte med å
gå mot en ny snuoperasjon, blant annet av hensyn til redningsmannska-
penes sikkerhet. De etterlatte ville imidlertid ikke gi opp, og de hadde
fremdeles støtte i opinionen. For å komme videre organiserte de etter-
latte et «Kielland»-fond, som drev intens lobbyvirksomhet mot Stor-
tinget. Og i mai 1982 klarte de å få Stortinget til å vedta snuing, mot Høy-
res og Fremskrittpartiets stemmer. Det viste seg at kostnadene ved
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The second attempt to turn the wreck of Alex-
ander L Kielland right-way-up succeeded.
Source: Norwegian Petroleum Museum
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201The Alexander L Kielland disaster

Kværner Engineering was commissioned to plan and lead the job, 
and a new attempt began in September 1983. Stolt Seaway Contracting 
handled the actual work, which employed a new method. Robust pon-
toons were attached to the rig columns to provide additional assurance 
that the rig would stay afloat once it had been turned upright. A total 
of 1 200 dives amounting to 2 200 hours investigated the rig, attached 
hoses and valves, installed pontoons, ran cables to winches on land and 
so forth.13 One job given to the divers was to attach special strong stays 
from the deck to the quarters module in order to reinforce the latter 
and prevent it falling off while the rig was being righted. The divers cut 
holes to attach the stays and secured them with big shackles and stay 
tighteners. Two diving stations were used on this occasion, and work 
continued around the clock. The actual operation succeeded in the end.

A human cost as well

A total of six bodies were found in the wreck. This small number was 
undoubtedly a disappointment for many of the bereaved. Nevertheless, 
everyone was assured that all which could be done to find those miss-
ing had been done. As a final closure, a memorial service was held in 
Stavanger Cathedral, and wreaths were thrown on the sea in memory 
of the dead. After a detailed examination, the rig was finally sunk in 
700 metres of water in the Nedstrands Fjord north of Stavanger. That 
marked the conclusion of an affair which had been not only a tragedy 
but also a hot potato for the main political parties. For more than three 
and a half years, the wrecked rig had served as a visible symbol that the 
oil industry had a human cost as well.

Along with the Ekofisk Bravo blowout in 1977, the Alexander L Kiel-
land accident ranks as the event which has attracted the greatest at-
tention in Norway’s oil history. It is perhaps the incident which has 
made the strongest impression on everyone involved with the petrole-
um sector, reminding workers, companies and the responsible author-
ities that safety needs to be taken seriously. Respect for safety issues 
was difficult to avoid after that accident. Specific measures included 
making it mandatory as early as the autumn of 1980 for all personnel 
on offshore facilities to have survival suits. On the regulatory side, this 
disaster prompted the adoption of the principles of self-regulation and 
internal control.14 As we will see in the next chapter, that came to influ-
ence thinking on safety issues in the diving industry as well during the 
years which followed.
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Chapter 8

Safety and 
responsibility

Norwegian newspapers were full of reports in early February 1978 
about what was seen as a technological and human achievement. A dive 
was to be conducted in the Skånevik Fjord north of Stavanger with the 
goal of welding two pipes together in 320 metres of water. If this suc-
ceeded, it would be a world record. Nobody had previously carried out 
extensive work at corresponding depths. Many newspapers conveyed 
the impression that Statoil and Hydro were behind the dive.1 In reality, 
a number of foreign oil companies accounted for the bulk of the financ-
ing. The budget was put at roughly NOK 40 million, with Hydro as the 
responsible operator. The actual dive would be conducted by America’s 
Taylor Diving. It was compared on the front page of Stavanger daily 
Rogalands Avis with a space mission.2 According to the press, everything 
was in safe hands. The dive had been approved by the NLIA, which 
would have representatives present along with personnel from DNV 
and the NPD.

It was no accident that the contract for the experiment had gone 
to Taylor Diving. After the creation of its UK subsidiary 2W in 1976, 
where Taylor Diving owner Brown & Root had a controlling interest, 
the US company had cut back its direct presence in the North Sea. In 
the late 1970s, nevertheless, it was still regard as the world’s largest 
and most experienced saturation diving specialist.3 It was also the most 
expensive. The dive in the Skånevik Fjord was a prestige project. If the 
Trench were to be crossed with a pipeline, the ability to do complex jobs 
in depths down to 360 metres would be essential. The divers who were 
due to take part in the experiment had been trained by the US Navy. 
Many of them also had long experience from the North Sea. Hiring 

The diving bell used on the Byford Dolphin 
drilling rig.
Source: NOU 1984:11
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Taylor Diving indicated that the choice had fallen on the toughest and 
the most experienced of them all.

Things nevertheless went wrong. American diver David Hoover died 
at a depth of 320 metres in the late evening of 7 February. Together 
with Mike Cooke and John Kohl, he was in the first team sent down in 
the bell to the working depth. Hoover and Kohl went out into the wa-
ter and began the work of connecting the two pipe ends. The welding 
was to be carried out in a dry habitat. Kohl entered the latter, leaving 
Hoover to do a number of jobs outside. Halfway through the dive, the 
control room lost contact with Hoover. When Kohl emerged from the 
welding habitat, he found Hoover lying lifeless.4 After a struggle, Kohl 
and Cooke managed to get Hoover into the bell. They immediately tried 
to resuscitate him, without success. Two attempts to close the hatch in 
order to pressurise the bell failed because hoses had got struck in the 
hatchway. When the bell could finally be pressurised, it took about 20 
minutes to retrieve it to the surface. In the meantime, the necessary 
medical equipment had been passed through the airlock into the sat-
uration habitat. When Cooke and Kohl came up, they continued their 
resuscitation efforts together with the other divers in saturation – but 
to no avail.5 All attempts to revive Hoover were abandoned at 23.45.

Although many journalists were present to cover the Skånevik dive, 
the accident did not become public knowledge until the following 
morning. While the first police inquiries were taking place, residents in 
western Norway awoke to headlines announcing that all was well with 
the divers.6 When the accident became known, even more journalists 
arrived. Everyone who wrote about the affair was aware of the possible 
political consequences of a failed dive. However, a number of journal-
ists complained that it was difficult to obtain information about what 
had happened. Some attempted to get close to the diving barge in boats, 
but were turned away. A seaplane which landed on the water was also 
shooed away by the guard boats.

Work on the seabed was naturally suspended immediately following 
the accident. After two days, a formal temporary ban on further diving 
was issued by the NLIA.7 One obvious option was to begin decompres-
sion immediately and halt all further diving because the uncertainty 
was too great. But the divers already in saturation remained there un-
der a pressure of 324 bar in anticipation of a resumption of diving. If the 
whole operation was to be cancelled, it would not only represent a loss 
of prestige but a big setback for everyone who wanted a speedy crossing 
of the Trench.

Hydro finally opted for an intermediate solution. The actual weld-
ing was abandoned, but a diving team would be sent down to retrieve 
the equipment which lay on the seabed. Two physicians who had been 
hired by the operational leadership outlined to the NLIA how such a 

Kapittel 8

Pressedekningen i etterkant av Skånevikulyk-
ken var omfattende og kritisk.
Kilde: Bergens Tidende, 9. februar 1978
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i Nordsjøen. Valget av dykkerselskap signaliserte at man her hadde valgt
de mest erfarne av de erfarne, de tøffeste av de tøffe.

Likevel gikk det galt. Sent om kvelden den 7. februar 1978 omkom den
amerikanske dykkeren David Hoover på 320 meters dyp. Sammen med
Mike Cooke og John Kohl var han i det første arbeidslaget som ble sen-
ket ned i klokken til arbeidsdybden. Hoover og Kohl gikk ut i vannet og
startet arbeidet med å koble de to rørendene sammen. Sveisingen skul-
le foregå i et tørt sveisekammer. Kohl gikk inn i sveisekammeret mens
Hoover skulle gjennomføre en del arbeidsoppdrag utenfor. Midt under
dykket mistet mannskapene oppe i kontrollrommet kontakten med
Hoover. Da Kohl kom seg ut av sveisekammeret, fant han Hoover lig-
gende livløs.4 Etter mye strev klarte Kohl med hjelp av Cooke å få Hoover
inn i klokken. Der startet de umiddelbart et livredningsforsøk, men uten
resultat. To ganger forsøkte de å lukke luken for å trykksette klokken
uten å lykkes. Problemene med å lukke luken skyldtes at slanger hadde
satt seg fast. Da klokken omsider kunne trykksettes, tok det rundt 20
minutter å få den opp til overflaten. I dykkerkammeret hadde man i
mellomtiden sluset inn nødvendig medisinsk utstyr. Da Cooke og Kohl
var oppe, fortsatte de gjenopplivningsforsøkene sammen med de andre
trykksatte dykkerne.5 Men til ingen nytte. Klokken 23.45 ble alle gjen-
opplivningsforsøk avsluttet.

Selv om mange journalister var på plass for å dekke Skånevik-dykket,
ble ulykken ikke kjent før om formiddagen dagen etter. Mens de første
politiavhørene ble gjennomført, våknet folk på Vestlandet til overskrif-
ter som «Fin, fint med dykkerne».6 Da ulykken ble kjent kom enda flere
journalister til stedet. Alle som skrev om saken, kjente de mulige politis-
ke konsekvensene av et mislykket dykk. Flere journalister klaget imid-
lertid på at det var vanskelig å få informasjon om hva som hadde skjedd.
Noen forsøkte å komme seg i nærheten av lekteren med båter, men ble
avvist. Også et fly som hadde landet på vannet, ble jaget vekk av vaktbå-
tene. 

Operasjonene på havbunnen stoppet naturligvis opp i tiden rett etter
ulykken. Etter to døgn forelå det et formelt midlertidig forbud mot
videre dykking fra Arbeidstilsynet.7 Et nærliggende alternativ var å star-
te dekompresjon umiddelbart og avslutte all videre dykking fordi usik-
kerheten var for stor. Men dykkerne som allerede var trykksatt, ble lig-
gende i metning på 324 bar, i påvente av at dykket skulle fortsette. Hvis
alle operasjoner skulle avblåses, ville det hele bli ikke bare et prestisje-
nederlag, men et stort tilbakeslag for alle som ønsket en rask forsering
av Norskerenna. 

Hydro gikk til slutt inn for en mellomløsning. Selve sveisingen ble
oppgitt, men et dykkerteam skulle sendes ned for å hente opp utstyret
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Press coverage in the wake of the Skånevik 
accident was extensive and critical. The head-
line reads “Skånevik dive not terminated after 
fatality”.
Source: Bergens Tidende, 9 February 1978
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dive would be conducted.8 It would comprise only a few simple jobs. 
Two divers would always be in the water together during the dive, in 
constant visual contact with each other. The NLIA responded swift-
ly and issued a new permit. Around 01.00 on 14 January, three divers 
again descended to 320 metres. During the morning hours of the fol-
lowing day, the welding habitat was retrieved to the surface. Seven days 
after the accident occurred, the divers who had been so closely involved 
with it were able to begin decompression.

In terms of prestige, it was clearly fortunate that the operation to 
retrieve the habitat went well. It had thereby also been demonstrated 
that it was possible to perform simple jobs in 320 metres of water if 
something were to go wrong at a corresponding depth in the Trench. 
Just a few days after the accident, moreover, Hydro’s press spokesperson 
claimed that the fatal dive itself had not been completely unsuccessful 
in purely technical terms.9 He pointed out that the divers had already 
completed the most physically testing operations when the accident 
occurred. What remained was welding in a habitat. Despite the tragic 
accident, the dive was to be used subsequently as evidence that working 
dives could be made in depths down to 320 metres.

Question without answers

As with so many earlier diving accidents, however, it proved impossi-
ble after the Skånevik accident to determine with complete certainty 
what had gone wrong. This was despite the fact that no previous dive in 
Norwegian waters had been monitored so closely. The doctors who con-
ducted the forensic autopsy of Hoover found no indication of drowning, 
but an excess of carbon dioxide in his body. That supported a hypothesis 
that carbon dioxide poisoning was the direct cause of death. In prac-
tice, this meant that Hoover could have over-exerted himself. He had 
become so breathless that he poisoned himself, probably with respirato-
ry failure and loss of consciousness as the result.10 This was a disturbing 
conclusion if the goal was to lay the basis for working in extreme water 
depths. However, the doctors were unable to establish anything with 
certainty. It was difficult to interpret findings from a diver who had 
been subjected to a pressure of no less than 324 bar.

The initial investigation was headed by Olav Hermansen, district 
police chief for Etne. He had been informed of the accident at 02.00 on 
the night it occurred, and was in place to conduct interviews two hours 
later, at 04.00. The value of these interviews has subsequently been 
questioned in view of Hermansen’s limited command of English and 
lack of diving knowledge. Since the divers at that time were still breath-
ing a gas mix containing helium, too, their voices were distorted. Nev-

NorthSeaDivers_indhold.indd   205 11/03/14   11.34



206 Chapter 8

ertheless, the written record of the interview with Kohl, in particular, 
gives a detailed and credible impression.11 Kohl described an extremely 
difficult dive beset by a number of technical and practical problems.

After having worked for a while in the water, both Hoover and Kohl 
found that the hot water in their suits had been lost (with a water tem-
perature close to 4°C, helium as a component in the breathing gas and 
a pressure of 324 bar, the heat loss was acute). Both were therefore or-
dered into the bell. When the heat was restored after a few minutes, 
they returned to the water to speed up the work. It transpired that the 
valve used to blow gas into the seabed habitat was broken. After re-
placing it, Hoover was told to leave the habitat while Kohl remained to 
check that everything worked during pressurisation. At that point, the 
heat supply failed again. The divers were again ordered to return to the 
bell.

When Kohl tried to leave the habitat, however, he found himself 
entangled in the hose intended to pump in gas. At that point, the heat 
was being restored. Kohl felt under such stress that he sought permis-
sion to cut the hose in order to get back into the bell in any event. That 
request was turned down by the surface team. After a further attempt 
to extricate himself, Kohl again asked to be allowed to cut the hose and 
was again refused. While trying to get free, he felt his supply of breath-
ing gas fail. He stopped his efforts in order to breathe calmly, but felt 
that he was not getting sufficient air. He then raised himself so that his 
head was in the part of the habitat being filled with gas, and took off 
his mask to breathe. (That is confirmed by the dive log.) He was imme-
diately ordered by the control room to put his mask back on, which he 
did after taking a couple of gulps of air. When he resumed the mask, the 
breathing gas supply was clearly functioning again. Kohl managed soon 
afterwards to free himself from the hoses. On exiting, he again became 
entangled in a hose, which proved to be Hoover’s. When Kohl finally 
got out of the habitat, he found his colleague lifeless.

Kohl’s dramatic account supports the assumptions made by the doc-
tors in the sense that the dive must have been extremely stressful, both 
physically and mentally. But it can also be interpreted as serious criti-
cism of the way the dive was managed from the surface. If Kohl’s state-
ment that the breathing gas supply failed at one point is true, it could be 
sufficient in itself to explain Hoover’s death. After all, he did not have 
the same opportunity as Kohl to breath in the habitat. Kohl’s decision 
to tear off his mask because of breathing problems may naturally have 
reflected his sense of panic. However, this does not preclude a failure 
in the gas supply at that point or Hoover experiencing the same. In that 
case, the accident resulted from a failure in the equipment or in the way 
it was operated from the surface. The failure of the heat supply on two 
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occasions also makes it natural to ask whether this was a contributory 
factor.

An immediate problem for the investigation was that no recording 
existed of the radio traffic in the 10 minutes before the accident. The 
explanation given for this was that the person responsible had forgotten 
to insert a new tape when the one being used to record was full. But 
Ragnar Winsnes, who took over the technical side of the investigation 
on behalf of the NLIA from the police on the following day, never took 
charge of the recordings which actually did exist. This was unusual, 
given that the sequence of events up to 10 minutes before the accident 
should have been of interest. In retrospect, it also appears unusual that 

grunn av pustebesvær, kan naturligvis skyldes den panikkartede situa-
sjonen han befant seg i. Dette utelukker imidlertid ikke at det på et tids-
punkt var svikt i gasstilførselen, og at Hoover hadde opplevd det samme.
I så fall skyldtes ulykken svikt i utstyret eller i måten utstyret ble operert
fra overflaten på. Når dykkerne ved to anledninger opplevde at varmen
forsvant, er det også naturlig å spørre om det var en medvirkende årsak
til ulykken.

Et umiddelbart problem for etterforskningen var det faktum at det
ikke fantes noe opptak av radiokommunikasjonen de siste ti minuttene
før ulykken inntraff. Forklaringen som ble gitt på dette, var at den
ansvarlige hadde glemt å sette på et nytt bånd etter at lydbåndet som var

Sikkerhet og ansvar

Klar for etterforskning etter ulykken. Ragnar
Winsnes i svart midt i bildet. Fra venstre Bjørn
Weibye (Norsk Hydro), lensmannsbetjent Ole
Matre og lensmann Olav Hermansen.
Foto: Stavanger Aftenblad
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Ready for the investigation after the accident. 
Ragnar Winsnes from the Norwegian Labour 
Inspection Authority is in the centre, dressed 
in black. From left: Bjørn Weibye from Norsk 
Hydro, police constable Ole Matre and district 
police chief Olav Hermansen.
Photo: Stavanger Aftenblad
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Winsnes – who had personally played a key part in preparations for the 
experimental dive – acquired such a prominent role in the first critical 
phase of the investigation.

The Skånevik affair was investigated as a possible crime. Despite its 
complexity, this inquiry was shelved as early as the autumn of 1978. At 
that point, the cause of the diver’s death had still not been established 
with certainty. The crucial consideration for the police was that they 
could not find any relevant legislation or regulations which had been 
breached in connection with the accident. A report in which the NLIA 
vouched for Taylor Diving’s operations is likely to have weighed heavily 
in reaching that conclusion.12 According to a report written by Winsnes, 
no unacceptable conditions existed which could form the basis for crim-
inal responsibility. Winsnes rejected Kohl’s account of a possible failure 
in the supply of breathing gas as the cause of the accident. The police 
investigation had established that Taylor Diving breached a number of 
their internal safety instructions. However, the NLIA maintained that 
none of the relevant rules were part of any official regulation. It also 
asserted that none of the breaches in the internal safety instructions 
were relevant for the accident.

It is reasonable to ask why the police, as the representatives of the 
public prosecutor, did not get more strongly to grips with this affair. 
A number of the questionable conditions mentioned above emerged as 
early as a press conference two days after the accident.13 Although er-
rors had been made, it must have been a difficult case to handle from 
the perspective of a public prosecutor. Who was responsible for what, 
and who was going to charge whom? It was said that the divers involved 
were more than willing to make the dive, even though they were expe-
rienced enough to be aware of the potential dangers. All the institutions 
with any form of safety responsibility were involved ahead of or during 
the actual dive.14 That included the NMD as well as the NPD, which 
was soon to take over responsibility for regulating the diving business. 
However, the NLIA had the closest involvement. Winsnes had attend-
ed meetings with Taylor Diving in Rotterdam during December 1977, 
when all aspects of the dive were discussed.15 He had been shown a de-
tailed procedure for the operation. The NLIA also had a representative 
on the diving barge during the dive. However, this was a new employee 
with no particular experience of diving.

The NLIA and Winsnes maintained that responsibility for imple-
menting the dive rested with the employers. In practice, it would un-
questionably have been difficult for a representative of the regulator 
to intervene once the dive was under way. When the NLIA imposed a 
temporary diving ban immediately after the accident, and then gave 
“permission” to retrieve the equipment from the seabed, it confirmed 
its authority as far as it went. That was not the same as the NLIA being 
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responsible for everything which occurred during the actual dive. A 
basic lack of legal clarity in the government’s approach to safety was 
exposed here. That was because, regardless of whether the NLIA could 
be accused of anything, the many bodies which represented the govern-
ment ahead of the dive contributed to a pulverisation of responsibility. 
When something went wrong, it was unquestionably advantageous for 
the oil companies and diving contractors that the regulators had ap-
proved the relevant procedures and were present during the actual dive.

Given the coverage received by the Skånevik dive in the media both 
before and after the dive, political disquiet might perhaps have been 
expected when things went wrong. The most critical voice in the days 
immediately after the incident belonged to Nopef leader Lars A Myhre, 
who questioned whether it was right to experiment with human lives.16 
But he moderated his criticism by noting that the divers he was in con-
tact with “were not directly worried about depths of this nature”. The 
Skånevik accident happened only a few months after the Seaway Diving 
divers had joined the LO. Although the recently unionised divers were 
concerned about safety issues, it is probably true that a number of them 
would also have been willing to participate in the experiment had they 
been given the chance. The two-sided nature of Myhre’s comment also 
reflects the LO’s conflicting interests in this case. On the one hand, it 
wanted to protect the safety of its members. On the other, scarcely any 
other Norwegian organisation had a greater self-interest in the Trench 
being crossed. That was crucial for a number of oil-related jobs along 
the Norwegian coast. To begin with, almost no critical comments about 
the way the dive was conducted came from the politicians.

Two comments

The only person connected with Norway’s professional diving commu-
nity who openly criticised the experimental dives in the Skånevik Fjord 
was Jens Smith-Sivertsen. At that time, he was still a diving medical of-
ficer at Haakonsvern. Immediately after the accident, he wrote a com-
ment piece in daily paper Bergens Tidende which many people noted.17 
He was one of the few members of Norway’s small professional diving 
community who had not been involved in the dive preparations.18 De-
spite its careful wording, his criticism addressed a fundamental point: 
“I have a feeling that financial and technological considerations have 
shoved safety into the background in this case”. Smith-Sivertsen’s main 
objection was that far too little was known about the medical conse-
quences of extreme loads on the human body. “We must on no account 
allow our lack of expertise in this field to mean that we allow ourselves 
to be governed by financial interests or be steamrollered by technolog-

Sikkerhet og ansvar

Leder av LO-fagforeningen NOPEF siden opp-
starten, Lars A. Myhre, var kjent for å ha gode
nettverk inn mot besluttende politiske myndig-
heter. Han satt i mange år i Arbeiderpartiets
sentralstyre. Til tross for mange forsøk tok det
imidlertid mange år før myndighetene gikk med
på dykkernes viktigste krav: å gjøre arbeids-
miljøloven gjeldende også for dykkingen.
Foto: Stavanger Aftenblad
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Arbeidstilsynet og Winsnes hevdet at ansvaret for gjennomføringen
av dykket lå hos arbeidsgiverne. I praksis ville det utvilsomt ha vært van-
skelig for en representant fra myndighetene å gripe inn når dykket først
var i gang. Da Arbeidstilsynet etter ulykken først innførte et midlertidig
dykkeforbud, for deretter å gi «tillatelse» til å hente opp utstyret på bun-
nen, bekreftet det i og for seg sin myndighet. Dette var ikke det samme
som at Arbeidstilsynet hadde ansvar for alt som foregikk under selve
dykket. Her lå det grunnleggende juridiske uklarheter i måten myndig-
hetene forholdt seg til sikkerhet på. For uavhengig av om Arbeidstilsy-
net kunne klandres for noe, bidro de mange instansene som represen-
terte myndighetene i forkant av dykket, til en pulverisering av ansvar.
Når det først gikk galt, var det utvilsomt en fordel for oljeselskapene og
dykkerselskapet at myndighetene hadde godkjent de aktuelle prosedy-
rene og var tilstedeværende under selve dykket. 

Med den dekningen Skånevik-dykket fikk i media både før og etter
ulykken, kunne en kanskje ha forventet politisk uro når det først gikk
galt. Den mest kritiske stemmen i dagene rett etter ulykken var lederen
av NOPEF, Lars A. Myhre. Myhre stilte spørsmål ved om det var riktig å
eksperimentere med menneskeliv.16 Men han modererte sin kritikk ved
å vise til at de dykkerne han hadde hatt kontakt med, «ikke var direkte
bekymret for dyp av denne karakter». Skånevik-ulykken inntraff bare
noen måneder etter at dykkerne i Seaway Diving hadde organisert seg og
meldt seg inn i LO. Selv om de nylig organiserte dykkerne var opptatt av
sikkerhetsspørsmål, var det trolig riktig at også flere av dem ville vært
villige til å delta i eksperimentet hvis de hadde fått sjansen. Dobbelthe-
ten i Myhres uttalelse kan også stå som et uttrykk for LOs motstridende
interesser i denne saken. På den ene siden ønsket LO å verne om med-
lemmenes sikkerhet. På den andre siden var det knapt noen organisa-
sjon som hadde større egeninteresse av at Norskerenna ble forsert. Det
dreide seg om en helt avgjørende forutsetning for en rekke oljerelaterte
arbeidsplasser langs kysten. Det kom i første omgang ingen kritiske utta-
lelser om måten dykket var utført fra politisk hold.

To ytringer
Den eneste med tilknytning til det norske dykkefaglige miljøet som
åpent kritiserte forsøksdykkene i Skånevik, var Jens Smith-Sivertsen,
som på det aktuelle tidspunktet fremdeles arbeidet som dykkerlege ved
Haakonsvern. Rett etter ulykken skrev han en kommentar i Bergens
Tidende som mange merket seg.17 Smith-Sivertsen var en av få i det lille
norske dykkefaglige miljøet som ikke var trukket med i forberedelsene
til Skånevik-dykket.18 Til tross for ydmyk språkbruk var innholdet i kri-
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Lars A Myhre, who led the LO’s Nopef union 
from its creation, was known for having good 
networks with political institutions where 
decisions were made. He was a member of the 
Labour Party’s executive committee for many 
years. Despite numerous attempts, however, 
it took many years before the government ac-
ceded to the divers’ most important demand 
– extending the WEA to cover diving.
Photo: Stavanger Aftenblad
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ical enthusiasm.” Smith-Sivertsen’s conclusion on the Trench was clear 
– pipelines at depths beyond 200 metres were inadvisable as long as 
they depended on diver assistance.

His article attracted no response from the many who were involved 
in the Skånevik dive.19 However, it was picked up by Arne Skouen, a 
well-known Norwegian film director and contributor to Dagbladet.20 In 
his regular column for this Oslo daily, he used the Skånevik accident 
and the diving business to illustrate what the recently-passed Working 
Environment Act (WEA) was about “in the widest sense”. Norwegian 
divers were an example of the kind of working conditions which the Act 
was intended to eliminate.

One’s thoughts revert to the WEA and its long-term mission when the 
Norwegian expert describes what happens to the diver in 320 metres 
of water, under 33 times atmospheric pressure. Inside his suit, he 
breathes the light gas helium, but the atmospheric pressure ‘makes 
the gas tough to breath in’. So he must use most of his physical capac-
ity to ‘maintain his breathing’. That leaves little for manual labour, 
and ‘in these conditions, it is easy for the diver to overestimate his 
ability’. Then he is dragged dead into the bell down in the depths.21

The most striking aspect for Skouen was the way the other divers, im-
mediately after the accident, were nevertheless willing to continue the 
experiment.

[We] get another demonstration of a working environment where the 
tradition places a low value on human life. NOK 40 million has been 
invested in an experiment with divers as the guinea pigs. The work-
er’s self-image is also an important element in the oil industry, with 
demands for toughness encouraged by the buyer of labour. A life for 
heroes, not for weaklings. A primitive working environment where 
rumours of the dangers are a bonus on the wages.22

Diving becomes a public “issue”

While diving accidents in the early 1970s had earned no more than 
brief reports in the press, the many hazards of North Sea diving became 
a major issue in all the national media during 1978. It was no longer a 
case of simply referring to information from the police and the diving 
companies. Many journalists began to dig deeper on their own. The 
new, far more critical attitude to the negative aspects of the oil indus-
try was not confined to diving. Completion of Statfjord A acquired a 
chaotic look, with big cost overruns and a number of serious accidents. 

NorthSeaDivers_indhold.indd   210 11/03/14   11.34



211Safety and responsibility

Discontent among other offshore workers found expression during the 
spring of 1978 in a series of “illegal” (wildcat) strikes.

The person who dug most deeply and critically into the diving story 
was Bjørn Nilsen, a journalist with the Norwegian Broadcasting Cor-
poration (NRK). He had led the Norwegian Authors Union during its 
most radical period in the 1970s. In 1978, he was working on a TV 
series about labour conditions in the North Sea. As early as June that 
year, VG – which clearly had good sources – could report that the pro-
grammes would let off enough dynamite to create tremors deep within 
the ranks of those responsible.23 The series thereby became a subject of 
debate even before it was broadcast. In an article in Dagbladet during 
August, Nilsen said that he had talked with many offshore workers who 
could relate stories about “breaches of the regulations, reckless behav-
iour, and contempt for the life and health of the workers”.24 At the same 
time, he pointed out that it was difficult to get employees to speak on 
the record because many had seen people dismissed after making de-
mands or complaining about unreasonable treatment.

A story in Trondheim daily Adresseavisen, under the headline “Pro-
fessionals await oil programme with concern and apprehension”, quot-
ed Dag Meier-Hansen, head of the NPD’s safety department. He ques-
tioned whether Nilsen’s comments conflicted with the NRK’s guidelines 
in the sense that the latter had formed an opinion even before he had 
made a programme.25 Dagbladet followed up with a story which asked 
whether the NPD wanted to censor the series in advance.26 This was 
denied by Meier-Hansen. The relevant producer at the NRK stated that 
the requirements for documentation would be same as for all other pro-
grammes produced by the corporation. With such advance publicity, 
most of those involved in the oil industry were full of suspense before 
the first in a series of six episodes aired on what was then Norway’s only 
TV channel at 20.00 on Thursday 4 January 1979.27 The reactions to 
the first programme were fairly positive, but nobody “was particularly 
enthusiastic”, as Rogalands Avis put it.28 General agreement prevailed 
in the initial reviews that Nilsen had done his homework well. But the 
treatment of diving in later episodes created reactions. Nilsen painted 
a critical picture of the general working conditions for divers. Special 
attention was paid to the Skånevik accident. Most of the information 
Nilsen presented had been reported in the press immediately after the 
incident. But the way it was put together, particularly about the NLIA’s 
role in the inquiry and the shelving of the police investigation, sparked 
renewed debate.

In an interview with business daily Norges Handels- og Sjøfartsti-
dende, Meier-Hansen used terms such as subjective and one-sided to de-
scribe Nilsen’s series. He did not deny any of the information presented, 
but claimed that the journalist’s aim was to paint a bleak picture. He re-

Sikkerhet og ansvar

NRK-journalist Bjørn Nilsen bidro gjennom 
en TV-serie og flere bøker til å sette oljearbei-
dernes arbeidsforhold på den offentlige 
dagsordenen. Nilsen var spesielt opptatt av
dykkernes situasjon.
Foto: Scanpix
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journalister tok til å grave i sakene på egen hånd. Den nye, langt mer kri-
tiske holdningen til oljevirksomhetens bakside handlet ikke bare om
dykking. Ferdigstillingen av Statfjord A-plattformen fikk et kaotisk preg,
med store kostnadsoverskridelser og flere alvorlig ulykker. Våren 1978
kom misnøyen blant øvrige oljearbeidere til uttrykk gjennom en serie
ulovlige streiker. 

Den som gikk dypest og mest kritisk inn i dykkersaken, var NRK-jour-
nalisten Bjørn Nilsen. Nilsen hadde ledet Den norske Forfatterforening
i sin mest radikale periode på 1970-tallet. I 1978 arbeidet han med en TV-
serie som tok for seg arbeidsforholdene ute i Nordsjøen. Allerede i juni
1978 kunne VG, som tydeligvis hadde gode kilder, vise til at program-
mene ville inneholde nok sprengstoff til å gi gjenlyd langt inn i de
ansvarliges rekker.23 Dermed ble TV-serien et debattema allerede før
den ble vist. I et innlegg i Dagbladet i august uttalte Nilsen at han hadde
snakket med mange oljearbeidere som kunne fortelle historier om
«brudd på bestemmelser, grove sjanser som blir tatt og om forakt for
arbeidernes liv og helse».24 Nilsen viste samtidig til at det var vanskelig
å få oljearbeidere til å stå frem fordi mange hadde sett folk bli satt på land
etter at de hadde fremmet krav eller klagd på urimeligheter.

I et oppslag i Adresseavisen under overskriften «Fagfolk imøteser
oljeprogram med engstelse og bange anelser» stilte lederen for Oljedi-
rektoratets sikkerhetsavdeling, Dag Meier-Hansen, spørsmål om hvor-
vidt Nilsens uttalelser var i strid med NRKs retningslinjer i den forstand
at han hadde gjort seg opp en mening allerede før han hadde lagd et pro-
gram.25 Dagbladet fulgte opp med et oppslag hvor det ble stilt spørsmål
om hvorvidt Oljedirektoratet ville drive forhåndssensur.26 Dette ble
avvist av Meier-Hansen. Den aktuelle programredaktøren i NRK uttalte
at kravene til dokumentasjon ville være det samme som i alle andre
NRK-produksjoner. Med en slik forhåndsomtale var spenningen stor
blant de fleste som var involvert i oljevirksomheten da det første pro-
grammet i en serie på seks omsider ble vist på Norges eneste TV-kanal
klokken 20.10 torsdag den 4. januar.27 Reaksjonen på det første program-
met var for så vidt positiv, men «Ingen hoppet i taket», som Rogalands
Avis skrev.28 I de første anmeldelsene var det allmenn enighet om at Nil-
sen hadde gjort et godt forarbeid. Programseriens behandling av dyk-
king i senere episoder skapte derimot reaksjoner. Nilsen tegnet et kritisk
bilde av dykkernes generelle arbeidsvilkår. Skånevik-ulykken ble viet
spesielt stor oppmerksomhet. De fleste av opplysningene Nilsen kom
med, var referert i avisene allerede rett etter ulykken. Men sammenstil-
lingen av opplysningene, spesielt Arbeidstilsynets rolle i etterforskning-
en og henleggelsen av politietterforskningen, åpnet for en ny runde med
debatt. 
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NRK journalist Bjørn Nilsen contributed 
through a TV series and several books to put-
ting working conditions for offshore workers 
on the public agenda. He was particularly 
concerned about the position for the divers.
Photo: Scanpix
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ferred in particular to the programmes on diving, and maintained that 
a number of conditions had improved in terms of both safety and equip-
ment.29 In a report in Stavanger Aftenblad, diving medical officer Svein 
Eidsvik at Haakonsvern also said that the negative picture of the indus-
try painted by the programme was far too one-sided.30 Eidsvik, who had 
been involved in the Skånevik dive, argued that the experiment was 
not a complete fiasco and that the negative reports in the mass media 
would frighten Norwegian expertise away from such advanced projects 
and instead “heave all the jobs into the hands of foreign firms”.

But a number of people also asked whether the Skånevik accident 
should be investigated anew. The public prosecutor for Bergen and 
Hordaland county, which embraced the dive site, took an open attitude 
on claims that the investigation had been conducted in an unsatisfac-
tory manner.31 He pointed out that the police had been dependent on 
the technical assessments made by the NLIA. It seems likely that the 
extensive advance publicity had nevertheless helped to moderate Nils-
en’s TV series. Two months after it ended, however, he emerged as the 
co-author of a polemical book with a much sharper tone. Det brutale 
oljeeventyret (The Brutal Oil Adventure) addressed all sides of the in-
dustry but, like the TV series, paid particular attention to the working 
conditions of divers.32 He gave special emphasis to the length of time it 
had taken to develop regulations, and also came close to accusing the 
NLIA of trivialising the mistakes made in connection with the Skåne-
vik accident and thereby contributing to the shelving of the case.33 By 
the time the book appeared, however, public interest in the accident 
had subsided.

The NPD takes over

The Skånevik accident illustrated the core of the safety challenges con-
stantly faced by the diving industry in the North Sea. What could be 
achieved with new technology? How much could the human body cope 
with under water? It might seem that the dead diver had reached the 
limits of the physiologically possible. But was there any limit to the size 
of risk one could take? Could a regulatory regime be established which 
would function as an effective counterbalance to big financial interests 
and what Smith-Sivertsen has described as blind “technological enthu-
siasm”?

This incident marked the end of an era in the sense that it was the 
last in which the NLIA and Winsnes were principally responsible for 
diving regulation. The NPD took over responsibility for regulating off-
shore diving operations three months after the accident. From that per-
spective, neither the directorate nor Meier-Hansen had any reason to 
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feel directly affected by the criticism of the diving sector in Nilsen’s 
TV series. Many divers had great expectations that the transfer of reg-
ulation from the NLIA to the new oil regulator would speed up the 
formulation of safety regulations and – equally important – their en-
forcement in practice. The diving business would now be regulated by 
an institution which was focused exclusively on the oil industry and, 
with its location in Stavanger, was close to the challenges faced.

The NPD immediately established a separate section for diving 
supervision, with a staff of five. That represented a fivefold increase 
from the time the NLIA was responsible. The new section was headed 
by Per Rosengren. Another of its new personnel was none other than 
Smith-Sivertsen. The others were engineers, like almost all the 85 peo-
ple who worked in the NPD’s supervision department at that time. 
Completion of the first preliminary diving regulations was based on 
preparatory work done by Winsnes at the NLIA.34 The latter also came 
across to Stavanger to support the new section in its initial phase. Many 
people nevertheless felt that a framework had finally been created for 
an effective, conscientious regulation of offshore diving operations. 
However, the new regulations were not directed in any way at the safe-
ty challenges posed by experimental diving. Since such dives were con-
ducted on land or in coastal waters, they remained the NLIA’s responsi-
bility. The large new diver section at the NPD and the new regulations 
undoubtedly contributed to the lack of further follow-up of the Skåne-
vik accident. An impression was created that substantial improvements 
were in hand. The Liberal Party’s Odd Einar Dørum, who raised the 
accident in the Storting’s question time, was satisfied that local govern-
ment minister Arne Nilsen would ensure future compliance with the 
Norwegian diving regulations.35

Compared with the era under the NLIA, the fact that they could 
now contact an institution where five staff had diving issues as their 
main concern was unquestionably a step forward for the divers. Al-
though it was pay claims which had first prompted the Seaway Diving 
personnel to unionise, safety and working environment issues would 
dominate union work by the divers in subsequent years. This found 
clear expression as early as Nopef’s national conference in the autumn 
of 1977, when the offshore divers got a set of demands adopted under 
five headings: 1. a maximum of five hours of diving work, 2. a lower 
retirement age, 3. the introduction of a retreat scheme, 4. diving cer-
tificates to be mandatory, 5. emergency preparedness and evacuation. 
Norwegian company Seaway Diving, where virtually all the unionised 
divers worked, could hardly satisfy these demands on its own. From the 
start, therefore, a significant part of the work of the unionised divers 
was directed at the government.

Sikkerhet og ansvar

Dag Meier-Hansen var den første lederen av
Oljedirektoratets sikkerhetsavdeling. Det var
under Meier-Hansen at Oljedirektoratet mar-
kerte seg med det «kostbare» brevet, hvor det
ble stilt krav om at boligenheter ikke kunne
plasseres på produksjonsinnretninger. Kravet
ble moderert, men først måtte operatøren
Mobil vise til betydelige sikkerhetsmessige
forbedringer.
Kilde: NOM
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nes hadde hovedansvaret for reguleringen av dykkingen. Oljedirektora-
tet overtok ansvaret for tilsynet med dykkevirksomheten i Nordsjøen
først et tre måneder etter ulykken. Slik sett hadde ikke Oljedirektoratet
og lederen for sikkerhetsavdelingen, Dag Meier-Hansen, noen grunn til
å føle seg direkte truffet av kritikken i Nilsens TV-programmer av dykke-
virksomheten. Mange dykkere hadde store forhåpninger til at overfø-
ringen av reguleringsansvaret fra Arbeidstilsynet til den nye oljeinstitu-
sjonen ville få fortgang både i utformingen av sikkerhetsforskrifter og,
like viktig, i oppfølgingen av disse i praksis. Reguleringen av dykkevirk-
somheten skulle nå foregå i en institusjon som utelukkende var fokusert
på oljevirksomheten, og som med sin beliggenhet i Stavanger hadde en
nærhet til de utfordringene man sto overfor. 

Oljedirektoratet etablerte umiddelbart en egen seksjon for dykkekon-
troll, med fem personer ansatt. Det var en femdobling fra tiden da
Arbeidstilsynet hadde ansvaret. Leder for den nye seksjonen var Per
Rosengren. En annen av de nye medarbeiderne var nettopp Jens Smith-
Sivertsen, som kom fra stillingen som dykkerlege ved Haakonsvern. De
øvrige var ingeniører, i likhet med nesten samtlige av de 85 som på dette
tidspunktet arbeidet i Oljedirektoratets kontrollavdeling. Ferdigstilling-
en av de første foreløpige dykkeforskriftene var basert på forarbeidene
til Ragnar Winsnes i Arbeidstilsynet.34 Winsnes kom da også over til Sta-
vanger for å bistå den nye seksjonen i startfasen. For mange syntes det
like fullt som om rammene endelig var lagt for en effektiv, ansvarsbevisst
regulering av dykkevirksomheten offshore. Nå var det nye regelverket
ikke på noen måte rettet inn mot sikkerhetsutfordringer ved forsøks-
dykk. I og med at forsøksdykkene ble utført på land eller i kystnære
områder, forble disse dykkene Arbeidstilsynets ansvarsområde. Oljedi-
rektoratets nye store dykkerseksjon og de nye forskriftene var nok like-
vel medvirkende til at Skånevik-ulykken ikke fikk noe ytterligere etter-
spill. Det ble skapt et inntrykk av at betydelige forbedringer var på gang.
Odd Einar Dørum, som tok opp Skånevik-ulykken i Stortingets spørre-
time, var tilfreds med at kommunalminister Arne Nilsen ville se til at
norske dykkeforskrifter ville bli etterlevd i fremtiden.35

Sammenlignet med tiden under Arbeidstilsynet var det avgjort en
fremgang for dykkerne at de nå kunne henvende seg til en institusjon
hvor fem medarbeidere hadde dykkersaken som sin hovedbeskjefti-
gelse. Selv om det var aksjon for lønnskrav som først fikk dykkerne i Sea-
way Diving til å organisere seg, var det mer enn noe annet sikkerhets- og
arbeidsmiljøspørsmål som skulle prege dykkernes fagforeningsarbeid i
årene som fulgte. Dette kom tydelig til uttrykk allerede på NOPEFs
landsmøte høsten 1977, der offshoredykkerne fikk vedtatt krav under
følgende fem overskrifter: 1. Maksimum fem timers dykketid, 2. Lavere
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Dag Meier-Hansen was the first head of the 
NPD’s safety department. He was in charge 
when the directorate fired off its notorious 
“expensive” letter, which refused to allow the 
installation of quarters modules on produc-
tion installations. This ban was moderated, 
but operator Mobil still had to demonstrate 
substantial safety improvements.
Photo: Norwegian Petroleum Museum
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Despite the great initial expectations, a certain disappointment 
soon spread among the unionised divers – both over the NPD and its 
new diver section and over the government’s approach to diving in gen-
eral. The first disappointment arose as early as the work on finalising 
the preliminary diving regulations. Winsnes’ earlier draft had included 
a provision which limited a bell run to eight hours.36 When the reg-
ulations came into force, all references to working time had been re-
moved. This was justified on the grounds that provisions on working 
hours would require additional rounds of consultation and further de-
lay completion of the regulations.37 The NPD’s unwillingness to adopt a 
provision on this point reflected the decision that diving, even after the 
latest transfer of regulatory responsibility, was not to be brought under 
the WEA. It would remain subject to legislation for the maritime sector. 
As a result, a good deal of ambiguity persisted about who was responsi-
ble for what among government agencies. Remaining outside the WEA 
was the biggest disappointment suffered by the divers.

Diving and the WEA

The following petition was sent in May 1978 to the Ministry of Petro-
leum and Energy, the NPD and the prime minister by Arne Jentoft on 
behalf of the divers organised in Nopef:

The divers will no longer accept being discriminated against as an 
occupational group. It is the divers who indisputably run the great-
est risk and have the most hazardous workplace in the North Sea. 
Nevertheless, this occupational group is not covered by the WEA. 
Nothing is said about divers, as far as I am aware, in [Norway’s] 
maritime legislation. We will no longer accept being looked upon and 
treated as a inferior occupational group which the individual diving 
company or operator company can treat as disposable ... Diving is 
incomparably the heaviest and most demanding occupation on the 
NCS, and must on that basis acquire its own working-time provision. 
The divers out on the NCS cannot understand how, and what, the 
government was thinking when it excluded this occupational group 
from the WEA. The divers must now suffer the consequences of this 
[decision] – when, for example, as one of several occupational groups 
on a DSV, barge, drilling rig or the like, they always receive the worst 
living quarters. On DSVs, the divers are without exception allocated 
the cabins which lie closest to the bottom of these vessels and where 
the occupant is most exposed to noise from the engines, dynamic 
positioning, anchor winches and so forth. They also get the cabins 
with the most berths. On top of that, the divers are required to be 

NorthSeaDivers_indhold.indd   214 11/03/14   11.34



215Safety and responsibility

ready to dive at all times. With the noise and discomfort experienced 
in a number of the cabins where the divers are required to live, many 
sleep badly and one can imagine how a person who has not slept 
enough feels about starting an arduous job and possibly having to dive 
in deep water.38

Jentoft’s initiative was supported by Myhre as head of Nopef, who re-
peatedly demanded on behalf of the union that either the WEA had to 
apply or rules and regulations had to be adopted which gave the divers 
the same protection as other occupational groups.39 Nopef’s demands 
were followed up by the Federation of Norwegian Oil and Energy Work-
ers (Noemfo), part of the YS.40 However, the strong political appeal to 
the Labour government was not enough to succeed.

The unionised divers had good reason for giving such high priority 
to getting the WEA extended to them. Like the earlier Worker Protec-
tion Act it replaced, this statute built on an underlying understanding 
that a conflict existed between workers and general social interests on 
the one hand and economic demands on the other. This was enough in 
itself for the foreign oil industry, which would have preferred a self-reg-
ulation regime, to regard the Act with suspicion. The new statute also 
ensured substantially more co-determination for workers. Democratic 
elections for safety representatives and the creation of working environ-
ment committees became mandatory at workplaces above a specified 
size.41 Safety representatives were given greater rights to intervene in 
the work process, including the power to halt activities with immediate 
effect if the representatives found them to be hazardous. That repre-
sented a major intrusion in the employer’s right to manage. The Act 
contained a number of provisions which directly and indirectly sup-
ported the right to unionise.42

Even before the Norwegian safety regime came into force, substan-
tial differences could exist between working conditions for permanent 
offshore employees in an operator company on fixed installations, drill 
floor personnel on a rig, and divers. Oil company employees have gen-
erally been best placed. But elements of a “get it done” mentality, where 
safety and basic worker rights were little valued, could be found in both 
oil companies and contractors.43 Demonstrating that you were up to the 
job, even when it was clearly dangerous, was the essential requirement. 
If you questioned a supervisor’s order, you risked being sent home on 
the next helicopter. It must be said that there were also Norwegians 
who found themselves at home in the foreign companies. Many were 
keen to show that they mastered the job for reasons of not only per-
sonal but also national pride. But most Norwegian offshore workers, 
not least those with a manufacturing background, reacted against what 
they perceived as an alien work culture which clashed with the norms 

Sikkerhet og ansvar

Arbeidet med dykkerforskrifter foregikk mens
diskusjonen om en ny arbeidervern- og
arbeidsmiljølov pågikk for fullt. Denne offentli-
ge utredningen tok for seg hvorvidt arbeids-
miljøloven skulle gjelde i Nordsjøen.
Kilde: NOU 1977
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ombord i et dykkerfartøy, barge, boreplattform o.l. alltid får de

kummerligste boforhold. På dykkerfartøyer er det uten unntak dykkerne

som blir tildelt de lugarene som ligger lengst nede i bunnen av disse og

hvor en er mest utsatt for støy fra maskineri, dynamisk posisjonering,

ankerspill o.l. De får også de lugarene som tar flest personer. På toppen av

dette forlanges det at dykkerne til enhver tid skal være beredt til å kunne

dykke. Med den støy og ubekvemhet som forekommer på en del av

lugarene dykkerne må bo, kan det bli dårlig søvn for mange, og en kan

tenke seg hvordan et menneske med for lite søvn føler for å ta til med et

anstrengende arbeide, eventuelt måtte dykke til store dyp.38

Jentofts utspill ble støttet av NOPEFs leder Lars A. Myhre, som på vegne
av hele forbundet i tiden som fulgte, gjentatte ganger stilte krav om at
enten måtte arbeidsmiljøloven gjøres gjeldende, eller så måtte det utfor-
mes regelverk og forskrifter som ga dykkerne samme beskyttelse som
andre yrkesgrupper.39 NOPEFs krav ble fulgt opp av den YS-tilknyttede
fagforeningen Norsk Olje- og Energimedarbeideres Fellesorganisasjon
(NOEMFO).40 De sterke politiske appellene til Arbeiderparti-regjering-
en var imidlertid ikke tilstrekkelige for å nå frem.

Det var ikke uten grunn at de organiserte dykkerne satte så mye inn
på å få gjort arbeidsmiljøloven gjeldende også for dem. I likhet med den
tidligere arbeidervernloven bygde også arbeidsmiljøloven på en under-
liggende forståelse av at det var et motsetningsforhold mellom arbeidere
og allmenne samfunnsinteresser på den ene siden og økonomiske krav
på den andre. For den utenlandske oljeindustrien, som helst ønsket seg
et selvreguleringsregime, var det i seg selv nok til å møte loven med skep-
sis. Den nye arbeidsmiljøloven sikret også arbeidstakerne betydelig mer
medbestemmelse. Demokratiske valg av verneombud og opprettelse av
arbeidsmiljøutvalg ble påbudt på arbeidsplasser av en viss størrelse.41

Verneombudene fikk utvidede rettigheter til å gripe inn i arbeidsproses-
sen, blant annet rett til å stanse arbeidet med umiddelbar virkning i situ-
asjoner vedkommende mente var farlig. Det var et betydelig inngrep i
arbeidsgivernes styringsrett. Både direkte og indirekte hadde loven flere
bestemmelser som støttet opp om retten til å etablere fagforeninger.42

Allerede før det norske sikkerhetsregimet ble satt ut i livet, kunne det
være betydelige forskjeller mellom arbeidsforholdene for oljearbeidere
som var fast ansatt i et operatørselskap på faste installasjoner, bore-
dekksarbeidere på en flyterigg og dykkere. Ansatte i oljeselskapene har
som regel vært best stilt. Men både i oljeselskapene og i kontraktørsel-
skapene fant en elementer av en «stå-på-kultur» hvor sikkerhet og
grunnleggende arbeidstakerrettigheter i liten grad ble verdsatt.43 Det
var om å gjøre å vise at man mestret jobben, selv når en arbeidsoppgave
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Work on the diving regulations was pursued 
while the discussion on new worker protec-
tion and working environment legislation for 
Norway was in full swing. How far the Working 
Environment Act should apply offshore was 
addressed in an official report entitled The 
ambit of the WEA in the petroleum activity 
(cover, above).
Source: NOU 1977
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of Norwegian working life. The NPD’s intervention in the oil industry 
thereby acquired an element of national self-assertion.

Backed by the WEA, the NPD’s mandate was not confined to im-
proving safety. The young directorate had an informal political man-
date which involved Norwegianising the actual culture which prevailed 
in the oil industry. When Meier-Hansen from the NPD’s safety depart-
ment came across as a little hurt by the criticism in Nilsen’s TV series, 
one reason was undoubtedly that he felt the NPD had got to grips with 
the challenges and confronted the oil industry in many areas.

Although the WEA had only been extended in the first instance to 
the fixed installations, few government agencies did more than the NPD 
to develop the statute’s underlying ideas. The Act represented a further 
extension of the “tripartite” collaboration between employers, employ-
ees and government which had characterised Norwegian working life 
throughout the post-1945 period. Strong unions were a precondition for 
such a system. These necessarily had to be established by the employees 
themselves, which was particularly difficult in an industry where the 
employers actively obstructed unionisation. During the extensive wave 
of strikes which began in the spring of 1978, many offshore workers 
made active use of the WEA to strengthen their position. Charged with 
ensuring that the Act was implemented, the NPD often came across as 
an indirect supporter of the unions. Clear boundaries seldom existed 
between what related to safety, to the working environment and solely 
to pay and working conditions.

The unionised divers saw how other offshore workers exploited the 
WEA to achieve more co-determination and to strengthen their own 
unions. Given their extreme working conditions, however, other as-
pects of the Act were even more appealing. Somewhat simplified, it can 
be said that, while the earlier starting point for safety work had been 
to adapt people to the prevailing technology, the aim now was to adapt 
technology to people. This intention finds expression in a number of 
the WEA’s sections. The very first sub-section in the Act’s first section 
stated that its purpose was “to secure a working environment which af-
fords the worker full safety from harmful physical and mental influenc-
es and which has a standard of technical safety, occupational hygiene 
and welfare which is consistent at all times with the level of technolog-
ical and social development of society”.44 Section 8, sub-section 1 of the 
Act specified that a workplace “must be organised in such a way that 
the working environment is fully acceptable with regard to the worker’s 
safety, health and working environment”.45 In cases where uncertainty 
prevailed about whether an exposure to chemicals or the like might be 
hazardous, the burden of proof lay with the employer. In other words, 
the employee did not have to prove that something was hazardous – the 
employer had to prove that it was not. The Act was moreover based on 

Kapittel 8

Sikkerhets- og arbeidsmiljøspørsmål sto
øverst på dagsordenen fra første stund for 
dykkerne som valgte å organisere seg.
Kilde: Aftenposten, 29. oktober 1977
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åpenbart var farlig. Stilte man spørsmål når en formann ga ordre, risi-
kerte man å bli sendt med første helikopter hjem. Nå var det også nord-
menn som fant seg godt til rette i de utenlandske selskapene. For mange
handlet det å vise at man mestret jobben, ikke bare om personlig stolt-
het, men også om nasjonal stolthet. De fleste norske oljearbeiderne, ikke
minst de som hadde industribakgrunn, reagerte mot det de oppfattet
som en fremmedartet arbeidskultur, som stred mot norske arbeidslivs-
normer. Oljedirektoratets inngrep i oljeindustrien fikk dermed et ele-
ment av nasjonal selvhevdelse. 

Med arbeidsmiljøloven i bunn var Oljedirektoratets mandat ikke bare
å arbeide for sikkerhet. Det unge direktoratet hadde et uformelt politisk
mandat som gikk ut på å fornorske selve kulturen som gjorde seg gjel-
dende i oljevirksomheten. Når Meier-Hansen i Oljedirektoratets sikker-
hetsavdeling fremsto som litt sår etter kritikken i Nilsens TV-program,
var det nok delvis fordi han mente at Oljedirektoratet på mange områ-
der hadde tatt tak i utfordringene og konfrontert oljeindustrien. 

Selv om Arbeidsmiljøloven i utgangspunktet bare var gjort gjeldende
på faste installasjoner, var det knapt noen annen institusjon som gjorde
mer for å utvikle lovens underliggende ideer enn Oljedirektoratet.
Arbeidsmiljøloven var en videreutvikling av trepartssamarbeidet som
hadde preget norsk arbeidsliv gjennom hele etterkrigstiden. En forut-
setning for et slikt system var sterke fagforeninger. Fagforeninger måtte
nødvendigvis dannes av arbeiderne selv, noe som var spesielt vanskelig i
en næring hvor arbeidsgiverne aktivt motarbeidet organisering. Under
den omfattende streikebølgen som startet våren 1978, brukte mange
oljearbeidere arbeidsmiljøloven aktivt for å styrke sin posisjon. Oljedi-
rektoratet, som var satt til å sørge for at loven ble satt i verk, fremsto ofte
som en indirekte støttespiller for fagforeningene. Grensen for hva som
var sikkerhetsrelatert, arbeidsmiljørelatert og kun lønns- og velferdsre-
latert, var sjelden klar.

De fagorganiserte dykkerne så hvordan andre oljearbeidere utnyttet
arbeidsmiljøloven for å oppnå mer medbestemmelse og styrke egne fag-
foreninger. Men med dykkernes ekstreme arbeidsforhold var det andre
sider ved loven som appellerte enda mer. Man kan litt forenklet si at
mens man i sikkerhetsarbeidet tidligere hadde hatt som utgangspunkt at
mennesket skulle tilpasse seg den rådende teknologi, var det nå tekno-
logien som skulle tilpasse seg mennesket. Denne intensjonen kommer
til uttrykk i en rekke av lovens paragrafer. Allerede i første punkt i lovens
første paragraf blir det slått fast at lovens overordnede målsetting er «å
sikre et arbeidsmiljø som gir arbeidstakeren full trygghet mot fysiske og
psykiske skadevirkninger og med en verneteknisk, yrkeshygienisk og
velferdsmessig standard som til enhver tid er i samsvar med den tekno-
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Safety and working environment issues 
topped the agenda from the word go for the 
divers who chose to unionise. The headline 
reads: “Tough working conditions for Norwe-
gian deep divers”.
Source: Aftenposten, 29 October 1977
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Maslow’s hierarchy of needs.46 A workplace was to be a place not only 
where work was done without danger to the worker, but also where the 
worker could develop themselves further as a person.

An ocean of difference literally separated the general intentions of 
the WEA and the reality facing North Sea divers in their daily work. 
Extending its goals to the divers would undoubtedly have carried a cost. 
If all the Act’s provisions were to be taken seriously, it would have been 
an open question whether diving was possible at all – at least in the 
deep waters the industry was thought to be moving towards. However, 
the immediate reason why diving remained uncovered by the Act was 

logiske og sosiale utvikling i samfunnet».44 I lovens § 8 ble det i første
punkt slått fast at en arbeidsplass «skal innrettes slik at arbeidsmiljøet
blir fullt forsvarlig ut fra hensynet til arbeiderens sikkerhet, helse og
arbeidsmiljø».45 I tilfeller hvor det hersket usikkerhet om hvorvidt en
eksponering for kjemikaler eller lignende kunne være skadelig, lå bevis-
byrden på arbeidsgiver. Det var altså ikke arbeideren som skulle bevise
at noe var farlig, men arbeidsgiverne som skulle bevise at den aktuelle
prosessen var ufarlig. Loven var dessuten basert på Maslows behovspy-
ramide.46 En arbeidsplass skulle ikke bare være et sted hvor man utøvde

Sikkerhet og ansvar

Hardt arbeid under vann.
Foto: Børre Børretzen
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Hard work under water.
Photo: Børre Børretzen
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not financial considerations but disputes over jurisdiction between gov-
ernment regulators in partial competition with each other.

Leaving rigs, support ships and diving subject to maritime legisla-
tion substantially reduced the NPD’s influence over key aspects of the 
oil industry. Neither the Ministry of Trade nor the NMD, which were 
struggling with a shipping industry in crisis, showed any inclination 
to relinquish the foothold they had gained in the lucrative oil industry. 
At the same time, the regulatory regime in the maritime sector was 
based on a model in which a significant role in both formulating and 
enforcing regulations had been ceded to private classification societies. 
In Norway’s case, that was primarily DNV. The latter was by no means 
satisfied with the compromise solution which had been adopted. In the 
late 1970s and early 1980s, DNV head Egil Abrahamsen worked active-
ly to secure an even more central position for the society on the fixed 
installations as well.47

Regulation of the rigs was shared. The NPD was responsible for the 
actual drilling facilities and processes, while all maritime functions re-
lated to operating the vessel were subject to the NMD. Since this activ-
ity was also excluded from the WEA, drilling personnel had to obey the 
working time provisions in Norway’s maritime legislation. Although 
many people regarded this separation as problematic, a fairly clear di-
vision existed between a drilling operation and the job of moving a rig 
from one location to another – which was a maritime activity. However, 
the division of regulatory authority became much more of a problem for 
the divers. The actual diving – in other words, how dives would be con-
ducted in practice, the diver’s personal equipment, hoses and so forth 
 – was a matter for the NPD. The NMD was responsible for the diving 
systems, such as bells, decompression chambers and control rooms, on 
rigs and DSVs. For a diver, however, every aspect related to technical 
equipment in the control room, decompression chambers/habitats, 
bells, breathing gas and suits, procedures for using this equipment and 
the actual diving all formed part of an indivisible process. That was 
the case as much for surface-oriented diving with a gas cylinder as for 
advanced saturation diving in deep water. To a far greater extent than 
with other occupational groups, moreover, diver working time was not 
only a working environment issue but also a safety challenge.

In line with its customary practice, the NMD delegated most of its 
duties to DNV, which undertook both classification and inspection of 
diving systems. Given the public attention being devoted to diving, it 
was impossible to avoid issuing specific official regulations for such fa-
cilities. The problem was that the NMD not only had little experience 
of formulating regulations but also did not know all that much about 
diving. That was illustrated by the fact that members of the NPD’s diver 
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section had to assist in drawing up both the first set of regulations, is-
sued in 1980, and a revised edition in 1984.48

Diver working time

Like the WEA, Norway’s maritime legislation contained provisions on 
working time. Viewed from a diver perspective, the WEA again pro-
vided the best terms. When the NPD’s revised – but still preliminary 
– safety regulations were issued in 1980, a number of safety-related 
working-time provisions had been incorporated.49 The unionised divers 
regarded this as a step forward. At the same time, however, the work of 
improving these provisions became more complicated. The divers con-
tinued to press for the extension of the WEA. As long as they remained 
unsuccessful in this, they had to work with the NMD and the trade 
ministry on general working-time rules and with the NPD and the local 
government ministry on safety-related provisions.

With the increased use of saturation diving, the working-time issue 
for divers acquired four aspects. The first concerned how long a diver 
could work in the water. Then came the question of how much time 
should pass from the moment a diver sat fully equipped in a bell which 
had been released from the habitat until the bell had returned and the 
diver could remove his equipment (bell run). The third issue was how 
long a diver could spend in saturation per session. Finally came the 
question of how long a diver should spend offshore on each tour.

It was actually difficult to compare working time for divers with that 
of other offshore workers because of the extreme loads the former were 
subject to. Out on the drilling rigs in the late 1960s and early 1970s, 
long periods of waiting could be followed by intensive spells of work. 
With DSVs and saturation diving, the working-time issue acquired a 
completely different significance. While other offshore personnel 
worked a 12-hour shift during each North Sea tour, many divers were in 
continuous saturation or decompression for most of the time they were 
out. Personnel on Seaway Falcon, which had the best-regulated working 
conditions for divers on the NCS in the late 1970s, the tour cycle con-
sisted of 14 days at work in the North Sea and 14 of free time on land. 
Most offshore days were spent in saturation. Assuming that the divers 
spent all or much of a tour in saturation, and that time in saturation 
was also work, they averaged no less than 84 working hours per week. 
Even if saturation as such is not defined as work, the figure came to 42 
hours – longer than was acceptable under the WEA.50 The unionised di-
vers maintained that these long working hours represented a safety risk 
and were unreasonable. They argued that the special loads they had to 
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bear in their job should actually mean far fewer working hours than for 
other offshore personnel.

It is worth noting that, although the NPD was meant to be con-
cerned solely with diver safety, the question of regulating their working 
hours became a negotiating issue from the moment the new diver sec-
tion was established in 1978. Although the NPD did not include work-
ing hours in the first preliminary regulations, a working group was 
established where representatives from the divers and the companies 
would try to reach agreement on a proposal.51 This group was chaired 
by Smith-Sivertsen. It soon emerged that disagreement between the 
two sides was too great, and the group was wound up.

The NPD nevertheless incorporated working-time provisions in the 
regulations of April 1980, without the sides having reached a consen-
sus.52 According to the new rules, a spell in saturation should not nor-
mally exceed 16 days and should be separated from the next session 
by at least the same length of time. Total time spent in the bell or the 
water was not to exceed eight hours in any 24. Water time should not 
exceed four hours without the diver having an opportunity to rest and 
to consume food and drink. But exemptions were permitted to the pro-
visions on time in saturation, the length of intervening periods and the 
duration of a bell run. These exemptions required the consent of elected 
diver officials and the NPD. The regulations did not specify which con-
ditions would justify a possible exemption. However, the implication 
was that these involved a pressing need to complete a job. Instead of 
reaching a generally accepted consensus, in other words, the NPD had 
made working hours subject in practice to negotiation between the in-
dividual diver and his supervisors offshore.

Kapittel 8

Messen på de nye dykkerskipene holdt ofte bra
standard. For dykkere i metning ble det ikke
mange måltider her. Bildet er fra dykkerskipet
«Stad Flex».
Foto: NOM
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Med dykkerskipene og metningsdykkingen fikk arbeidstidspørsmålet
en helt annen betydning. Mens andre oljearbeidere arbeidet tolv timers
skift i den perioden de var ute i Nordsjøen, satt mange dykkere i konti-
nuerlig metning eller dekompresjon mesteparten av tiden de var ute.
For arbeiderne på Falcon, som på slutten av 1970-tallet hadde de best
regulerte arbeidsforholdene blant dykkerne, besto arbeidssyklusen av
en 14-dagersperiode i arbeid ute i Nordsjøen og 14 dager fri på land. De
fleste dagene ute i Nordsjøen var i metning. Hvis man forutsatte at dyk-
kerne satt hele eller store deler av den aktuelle arbeidsperioden i met-
ning, og at tiden i metning også var arbeid, ville man komme opp i en
arbeidstid på hele 84 timer som gjennomsnitt for en uke! Selv hvis man
ikke definerte tiden i metning som arbeid, kom dykkerne opp i 42 timer,
noe som var lenger enn det som ble akseptert i arbeidsmiljøloven.50 De
organiserte dykkerne mente at den lange arbeidstiden var en sikkerhets-
risiko, og at den var urimelig. De mente at de spesielle belastningene de
var utsatt for i sitt arbeid, i stedet burde tilsi langt lavere arbeidstid enn
hva andre arbeidere hadde. 

Det er verdt å merke seg at selv om Oljedirektoratet skulle ha et rent
sikkerhetsmessig ansvar for dykkingen, ble spørsmål om regulering av
arbeidstid gjort til et forhandlingsspørsmål fra det øyeblikk den nye dyk-
kerseksjonen ble etablert i 1978. Selv om direktoratet ikke tok med
arbeidstidsbestemmelser i det første midlertidige regelverket, ble det
nedsatt en arbeidsgruppe hvor representanter fra dykkerne og selska-
pene skulle forsøke å komme frem til et felles forslag.51 Leder for grup-
pen var Jens Smith-Sivertsen. Det viste seg snart at motsetningene
mellom partene var for store. Gruppen ble derfor oppløst.
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The standard of the mess on a new DSV like 
Stad Flex was often good. Divers in saturation 
ate few meals here.
Photo: Norwegian Petroleum Museum
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Although the adoption of the first genuine restrictions on diver 
working hours represented progress, the divers in Nopef were disap-
pointed. The hope that the NPD’s diver section would be a source of 
support was changing into general mistrust. Nevertheless, while other 
offshore workers were in widespread turmoil during 1980-81, with one 
group after another staging lengthy and often illegal strikes, the divers 
continued to appeal to the authorities. Immediately before the summer 
holidays in 1981, it seemed that this would finally yield results. The 
breakthrough looked like coming in the area regulated by maritime 
legislation. On 26 June, the Labour government issued a special royal 
decree on working time for divers on Norwegian vessels, drilling rigs 
and other mobile units.53 This provision marked a step forward for the 
divers directly affected, since it permitted a transition from an average 
working week of 42 hours to one of 36. The divers could thereby convert 
to a tour cycle of two weeks offshore and three on land, which was then 
becoming normal for other North Sea workers.

But the new working-time arrangement had a serious drawback. Pre-
cisely because the breakthrough occurred under the maritime regime, 
it was also subject to the “flag state” principle. This is an international 
legal regime in the shipping sector which seeks to ensure that vessels 
can sail across national boundaries without having to relate to different 
sets of regulations – they only have to observe the rules of the state in 
which they are registered. This meant in practice that foreign compa-
nies operating on the NCS could observe the provisions which applied 
in the country whose flag their vessel was flying. American, French and 
particularly British DSVs could accordingly operate on the NCS with 
working-time agreements which were much worse than those applied 
to Norwegian-registered ships by the royal decree. Because these differ-
ences had major financial consequences, companies with Norwegian 
working-time provisions risked being out-competed.

More than six months passed from the adoption of the royal decree 
before Seaway Diving had put a new tour cycle in place.54 As long as the 
ships were subject to the flag state principle, however, this represented 
at best only a partial victory for the divers. They were fully aware of this 
in advance, and had won a certain amount of support for this objection. 
The Storting’s standing committee of shipping and fisheries had asked 
the government to work for the application of similar working time pro-
visions to foreign companies as well.55 The Labour government justified 
its attitude on the grounds that it had opted for “a cautious approach to 
deviating from the flag state principle in questions relating to the work-
ing environment on such vessels”.56

Nothing prevented the government from deciding that the same 
working time regulations should also apply on foreign DSVs. Howev-
er, it feared that such action by Norway might rebound if the big Nor-
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wegian merchant fleet were subject to similar interventions in other 
parts of the world. The trade ministry’s arguments had carried the day. 
In a letter to Nopef immediately after the decisions, Kåre Halden in 
the local government ministry said that the Norwegian government 
would confine any regulation of foreign vessels to safety conditions.57 
A statement from the NPD had tipped the balance here. On behalf of 
the directorate, Rosengren had vouchsafed that “it is not considered 
necessary for safety reasons to regulate working hours or time offshore 
for divers on foreign vessels”.

Divers in both Nopef and Noemfo were bitter about the NPD’s role 
in the discussions on the flag state principle.58 The diver section in 
the NPD could defend itself by arguing that, to the extent that work-
ing-time issues were relevant for safety, they were covered by the pro-
visions in this area in the revised regulations of 1980.59 The length of a 
bell run and working time in the water were definitely more relevant 
for diver safety than the relationship between total work and leisure 
hours, which could be regarded to a great extent as a welfare issue. At 

Fredrik Hagemann served as the first  
director-general of the Norwegian Petroleum 
Directorate (NPD) from 1972 to 1996. 
Photo: Fredrik Refvem/Stavanger Aftenblad
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the same time, the divers could argue with greater justification than 
many other groups that the opportunity to rest between periods of work 
was also a safety matter. As with aircraft pilots, professional drivers 
and similar professions, it was important that divers were rested and 
concentrated when doing their work. In addition came the prevailing 
uncertainty about the body’s ability to recover from a long period in 
saturation.

The fact that the NPD’s formulation of the safety regulations had 
made time in the water, the bell and saturation into negotiating issues 
confirmed that the distinction between safety and welfare was unclear. 
In practice, the diving regulations were tailored to the tour cycle which 
was normal until the early 1980s, but with substantial opportunities for 
“overtime”. The working-time scheme adopted by Seaway Diving after 
the royal decree of 1981 in reality redefined a number of the provisions 
in the safety regulations. Within a 14-day tour cycle, it was not possible 
to operate a saturation period longer than 16 days as allowed for by 
the rules. At the same time, the three weeks on land which the divers 
gained under the new scheme provided a longer period for restitution 
between each saturation session. In that way, working-time provisions 
and safety regulations were intertwined – but only on Norwegian ves-
sels.

The differences between requirements which governed diving by 
Norwegian-registered and foreign contractors remained an unresolved 
problem. This was why the unionised divers complained that the big 
Statfjord diving contract went to Britain’s 2W (see chapter 6). The lat-
ter had to comply with the NPD’s safety regulations, but not the work-
ing-time provisions. A possible strategy for Nopef and Noemfo was to 
organise employees in the relevant foreign companies and then de-
mand “Norwegian” agreements on working conditions. However, the 
differences which had been created definitely made it no easier to or-
ganise either Norwegian or non-Norwegian divers in the foreign con-
tractors working on the NCS. Nopef had 96 divers among its members 
in 1981, all of whom worked for Seaway Diving.60 Although four years 
had passed since the first divers were recruited, in other words, Nopef 
had not succeeded in signing up a single member in the other diving 
companies. Under the leadership of Jan Christian Warloe, the compet-
ing Noemfo union succeeded in organising a majority of the divers on 
DSV Sedco Phillips SS.61 However, the unionisation of divers in Noemfo 
collapsed when the union ran into major financial problems and went 
bankrupt. In the years which followed, Seaway Diving remained the 
centre of gravity for unionised divers.62 In 1983, Nopef had four mem-
bers in Comex and four in 2W. That was nowhere near enough either 
to secure agreements with the companies or to put weight behind de-
mands to the government.
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NPD – supporter or opponent?

A widespread feeling existed among the divers in the early 1980s that 
the NPD’s diver section was on the side of the diving companies in 
important disputes. That view was expressed not only by members of 
Nopef and Noemfo, but also by some non-unionised personnel.63 Did 
this attitude reflect unrealistically high expectations among the divers 
about how a supposedly neutral government regulator would behave? 
And did these expectations thereby overshadow the improvements 
which actually occurred? Or was it true that the diver section acted dif-
ferently towards its area of regulatory responsibility than other similar 
sections of the NPD?

In purely formal terms, the NPD – like other government agencies – 
was meant to be neutral and to work within parameters determined by 
the politicians. Initially, it was subordinated to the industry ministry. 
Its safety department became responsible to the local government min-
istry from 1 January 1979 in order to strengthen its neutrality even fur-
ther in relation to industry interests.64 In practice, however, the NPD 
enjoyed considerable autonomy. That included the ability to formulate 
regulations, an area in which the ministry seldom intervened. Like oth-
er institutions, the NPD’s staff were able to influence the direction of 
its work through the priorities they set for their day-to-day work. That 
might concern such issues as when and where to carry out inspections, 
the attitude taken to applications for exemptions, and the signals con-
veyed during conflicts. When all is said and done, the experience and 
attitudes of the NPD’s staff played a certain role. Diver mistrust was 
long focused first and foremost on Rosengren as head of the diver sec-
tion.65

He held this post from its creation until 1989. Educated as a naval 
officer, he had also received diver training at Haakonsvern.66 In 1974, 
he was offered a job with Comex in Marseilles, where his work included 
testing and further developing safety equipment as well as analysing 
accidents. He was also involved as a diver in an experimental descent to 
320 metres with just three days of decompression on the ascent. Upon 
returning to Norway, he acted for a time as operations manager for 
Comex’s Norwegian branch before returning to the navy. The latter was 
considering at the time whether to install systems for deep diving on its 
own vessels. During his final term with the navy, Rosengren assisted 
Winsnes on a number of occasions with the inspection of diving sys-
tems in the North Sea.67 For the same reason, he had been involved 
in preparing the experimental dive in the Skånevik Fjord. This broad 
background put him in a strong position when he applied for the job as 
head of the diver section at the NPD.
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Although Rosengren took his previous experience with him into his 
new post, it cannot in itself be taken as evidence that the diver sec-
tion was employer-friendly in practice. With Meier-Hansen and later 
Magne Ognedal as his superior, Rosengren and his section belonged 
to an organisation which both defined general goals and in some cases 
also intervened in current issues. With the great attention being given 
by the media to diving in the wake of the Skånevik accident and Nils-
en’s TV series, it was impossible for the section to operate in complete 
isolation from the NPD’s other units. Nor were the new section’s early 
years characterised solely by conflict. It involved itself in a number of 
issues in a manner which benefited all divers.

Sikkerhet og ansvar

Per Rosengren ledet Oljedirektoratets dykker-
seksjon fra oppstarten i 1978 og frem til 1989.
Før han ble ansatt i Oljedirektoratet hadde han
arbeidet for franske Comex. 
Foto: Scanpix
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tilbake til Marinen, som på dette tidspunktet vurderte å installere dyk-
kesystemer for dype dykk på egne fartøyer. I sin siste periode i Marinen
bisto Rosengren en rekke ganger Winsnes i Arbeidstilsynet i forbindelse
med inspeksjoner av dykkesystemer ute i Nordsjøen.68 Av samme grunn
var Rosengren involvert i forarbeidene til eksperimentdykket i Skåne-
vikfjorden. Med en slik bred bakgrunn lå Rosengren godt an da han
søkte stillingen som leder av dykkerseksjonen i Oljedirektoratet.

Men selv om Rosengren tok med seg tidligere erfaringer inn i sin nye
jobb, kan det i seg selv verken tas som bevis eller indikasjon på at dykker-
seksjonen fremsto som arbeidsgivervennlig i praksis. Med Dag Meier-
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Per Rosengren headed the NPD’s diver section 
from its creation in 1978 to 1989. Before 
joining the directorate, he had worked for 
France’s Comex.
Photo: Scanpix

NorthSeaDivers_indhold.indd   225 11/03/14   11.34



226 Chapter 8

The section initially devoted a great deal of work to speeding up 
the creation of a long-desired diving school. Preparations were made 
in collaboration with the NUI. Plans were presented in the autumn of 
1978 for courses which could provide training for most of the relevant 
diving jobs in the North Sea.68 The National Diving School (NDS) was 
formally established and began teaching, but lacked both premises and 
equipment to operate properly during its first few years. The Ministry of 
Finance’s rejection of an application for funds to acquire a new building 
and equipment caused great disappointment. However, this reflected 
a lack of political willingness rather than insufficient commitment by 
the NPD. The latter was a prime mover in efforts to ensure satisfactory 
diver training. While awaiting a suitable education system, moreover, 
the diver section launched an extensive effort to issue bell diving cer-
tificates. A total of 1 340 of these had been awarded by 31 December 
1980. From that date, nobody would be allowed to dive in the North Sea 
without such certification.69 Certificates were issued to both Norwe-
gian and foreign divers. The criterion was sufficient relevant work expe-
rience. This meant that divers who had secured a job in the North Sea 
without any relevant experience could now secure documentation that 
they were trained. Securing a certificate was not difficult. Only about 
10 per cent of applicants were rejected. This nevertheless represented 
progress from the years when no proper control existed over who could 
qualify as a diver. It was now also possible to make an adequate formal 
education mandatory for newcomers.

With five staff working solely on diving, the government had an or-
ganisation to follow up the regulations adopted. During 1980 alone, 
the NPD carried out 50 inspections of diving systems. Some of these 
were outside the NCS when the inspectors arrived. Purely technologi-
cal aspects continued to attract the most attention. But the NPD now 
had the resources to ensure compliance with its own orders. Despite 
disputes over where regulatory authority was to lie, the NPD inspectors 
were also vigilant in checking compliance with the NMD’s diving sys-
tem regulations.

Like Winsnes and the NLIA, however, the staff of the NPD’s diver sec-
tion were not particularly strict about enforcing rules related to working 
time and other operational conditions. This found specific expression 
through extensive use of exemptions from those parts of the regulations 
which came closest to the working-time provisions of the WEA. The 
diving regulations allowed a saturation period to be extended from 16 
to 24 days – exceptionally 36 – if agreement had been reached between 
the company and a union official. Such exemptions could only be given 
for a job which was best completed by the diving team already in satu-
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ration. Both Nopef and Noemfo complained that so many exemptions 
were granted that the 16-day rule had no significance.

Diver education

Training of both civilian and military divers in Norway had traditionally been pro-
vided by the navy, but this education was unsuited to the oil industry’s require-
ments. During the pioneering years, many Norwegian divers were trained either 
on the job by serving first as a tender for an experienced man or – in the best case 
– being sent on a course abroad.

Some of the diving companies also organised courses in Norway, with Seaway 
Diving staging the first in 1973. 3X gave one for DNV engineers in 1974, and Comex 
ran programmes for its own employees in some years after 1975. Otherwise, the 
divers usually took brief courses on such topics as helmet diving and work diving 
which led to various certificates. This training could be arbitrary in nature, with 
possibly unfortunate effects for safety.

When the NPD acquired responsibility for diving, attention was given to the 
question of a proper diver education. The result was the formal establishment of 
the National Diving School (after an interim period) in Bergen during 1980, on the 
basis of a decision by the Ministry of Education and Church Affairs. The NDS has 
subsequently offered a number of courses aimed at training professional divers 
and support personnel. It obtained permanent premises during 1990 in Skålevik, 
15 kilometres from central Bergen and close to other important permanent insti-
tutions such as the NUI/Nutec and the Haakonsvern naval base.

Basic training for divers has been provided by the NDS. Valid certificates from 
the Directorate for Labour Inspection and the NPD (later the Petroleum Safety 
Authority Norway – PSA) have been required since 1980 to pursue professional 
diving. In addition, the diver must meet health standards set by these regulators.
The basic course for occupational diving has qualified graduates as class I divers 
– in other words, diving with surface-oriented equipment down to 50 metres. 
Currently qualifying students for the certificate issued by the PSA, the bell diving 
course provides the knowledge needed to dive from a bell and in saturation. This 
course was first offered in 1979. Diving took place in most years from the Buldra 
barge, but DSVs have also been used. The NDS failed to secure sufficient govern-
ment funds to continue the bell diving course after 1996. Training of saturation 
divers in Norway accordingly ceased until the spring of 2008, when the course 
resumed.

A one-year technical college course for professional divers was launched by the 
NDS for the first time in the autumn of 2004. This was the first course approved at 
technical college level by the Norwegian Agency for Quality Assurance in Educa-
tion (Nokut). The NDS merged on 1 January 2005 with Bergen University College 
and is now a department of the latter.

Similarly, exemptions were given for the duration of both bell runs and 
the individual diver’s water time. Although the diver unions could the-
oretically help to prevent such exemptions through their local officials, 
this was found to be difficult in practice. When a job urgently needed 
to be done, the individual diver could find it difficult to refuse – not 
least at times when competition over new contracts was tough. The sat-
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uration supplements were moreover so high that many divers preferred 
to spend as long as possible in the habitat, even if this was felt to be a 
strain. In such circumstances, it was hard for elected union officials 
to say no. That became clear not least during diving on Statpipe. In 
order for divers on Seaway Condor to spend no less than 25 days in sat-
uration, this had to be agreed both by their union officials and by the 
NPD. After an application from SNS, the NPD agreed to an exemption. 
The company was also permitted to breach the working-time provisions 
regulated by the NMD. SNS’s motive was clearly financial. With the 
lengthy decompression required by the divers after working 220 metres 
down, not much time was left to work in the water if the safety regula-
tions and working-time provisions were to be observed. When even the 
union officials for the most unionised of the Norwegian divers gave way 
during the biggest operational diving project on the NCS, the working 
time restrictions were not worth much in practice. For the divers on 
Statpipe, who were responsible for the most intensive deep diving ever 
on the NCS, the exception became the rule.

Another area where extensive use of exemptions from the safety reg-
ulations became an issue was the provision (section 3.3.2) that diving 
from a bell was prohibited if the umbilical to the diver in the water was 
longer than 29 metres. The divers knew perfectly well, of course, that 
the further they went from the bell the further they were from help if 
anything went wrong. And the longer an umbilical, the more likely it 
was to get entangled and stuck. The Skånevik dive had illustrated how 
hazardous this could be. The companies often maintained that it could 
be more dangerous to dive from a vessel which lay close to a platform 
with its positioning thrusters in action than to send off a diver with a 
long umbilical from a point further away. At the same time, of course, 
the longer the umbilical the more flexible and thereby economically 
efficient a diver could be. In other words, the companies had an oppor-
tunity to use safety arguments to justify an exemption when the mo-
tive was actually financial. The unionised divers questioned the point 
of the regulations when the NPD gave an exemption so systematically 
every time a company requested one. Many union officials regarded 
this practice as further evidence that the NPD’s diver section tailored 
its interpretation of the regulations to suit the needs of the companies 
rather than the divers.

The NPD’s good years

Despite its demarcation dispute with the maritime agencies and the in-
creased dissatisfaction among the divers, the 1980s were good years for 
the NPD. It could point to a noticeable improvement in safety within its 
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area of responsibility. Eighty-two offshore workers died from the start 
of operations on the NCS in 1966 until 1978. The Alexander L Kielland 
accident on 27 March 1980 claimed 123 lives. From then until 1990, 
only 13 deaths were recorded among offshore workers – and this during 
a time when the number of working hours was four times higher than 
in the period until 1978. Nor were these improvements noticed only in 
Norway. Following the Piper Alpha platform explosion on the UKCS in 
1988, safety work by the NPD was referred to as a shining example.70 
This attention focused first and foremost on the directorate’s new phi-
losophy of internal control.

The development of this concept has rightly been associated with 
Ognedal, who became head of the NPD’s safety department in 1980. 
It emerged from the very special challenges faced in regulating such a 
complex activity as the oil industry. How could an industry be regulated 
when it changed faster than any regulator could follow up with effec-
tive regulations, and when responsibility dissipated easily in a warren of 
complex company relationships? There were the licence groups, which 
had the rights to the fields, the operators which ran them, and various 
types of contractors and sub-contractors. The diving companies were to 
be found far down the pyramid. While nothing was said in any study, 
the Skånevik accident was a clear example of the way a complex interac-
tion between a multitude of public and private players contributed to a 
diffusion of responsibility. Even though attention in the wake of the ac-
cident focused primarily on the authorities and the diving companies, it 
was the oil companies with Hydro in the lead who were responsible for 
the financing, most of the planning, the overall leadership and the flow 
of information to the outside world. A key element in the internal con-
trol principle was precisely to make it unambiguously clear that overall 
responsibility for safety always lay with whoever was the operator of an 
activity at any given time. Concepts such as performance management 
and functional requirements were introduced. Operators were responsi-
ble for developing their own safety systems to ensure than accidents did 
not occur. If something went wrong, they could not hide behind claims 
that all applicable regulations had been observed. The regulator’s role 
would be more to supervise that the companies had established their 
own functioning safety systems than to draw up detailed regulations 
itself. The new principle was first designated “self-regulation” in 1979.71 
“Internal control” was introduced as a term in a 1981 regulation.72 The 
principle was incorporated in the Petroleum Activities Act in 1985 and 
thereby extended to all operations on the NCS.

However, internal control was not the only factor which contributed 
to improvements on the NCS in the 1980s. In the wake of the Alexan-
der L Kielland disaster, all demands for better safety acquired a moral 
dimension. With the WEA and an extensive wave of strikes as their 

Sikkerhet og ansvar

Magne Ognedal var fra 1980 leder for Oljedirek-
toratets sikkerhetsseksjon. I 2003, da Oljedi-
rektoratets ressursavdeling og sikkerhetsav-
deling ble delt, ble han leder for
Pe  tro leu ms tilsynet. Ognedal er kjent i det
internasjonale sikkerhetsmiljøet, dels for de
betydelige forbedringene som inntraff på norsk
sokkel på 1980-tallet, og dels for hans rolle i
forbindelse med utviklingen av internkontroll.
Foto: Stavanger Aftenblad
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verk når Oljedirektoratet så systematisk ga dispensasjon hver gang et
selskap ba om det. Mange tillitsvalgte så den utstrakte dispensasjons-
virksomheten som nok et utrykk for at Oljedirektoratets dykkerseksjon
tillempet regelverksfortolkningen etter selskapenes behov, ikke dykker-
nes.

Oljedirektoratets gode år
Til tross for kompetansestriden med sjøfartsinstitusjonene og den økte
misnøyen blant dykkerne, var 1980-årene gode år for Oljedirektoratet.
Oljedirektoratet kunne vise til en bemerkelsesverdig forbedring av sik-
kerheten innenfor sitt ansvarsområde. I perioden fra aktiviteten på
norsk sokkel startet opp i 1966, frem til og med 1978 omkom 82 oljear-
beidere. Under Alexander L. Kielland-ulykken omkom 123 arbeidere.
Fra Alexander L. Kielland-ulykken den 27. mars 1980 til 1990 omkom til
sammen 13 oljearbeidere. Dette var en periode da antall arbeidstimer til
sammen var rundt fire ganger så stort som i perioden frem til 1978. Det
var ikke bare i Norge at man merket seg forbedringene. I etterkant av
Piper Alpha-ulykken på britisk sokkel i 1988 ble sikkerhetsarbeidet i
Oljedirektoratets regi trukket frem som et forbilde.71 Oppmerksomhe-
ten rettet seg først og fremst mot Oljedirektoratets nye sikkerhetsfiloso-
fi, internkontroll.

Utviklingen av internkontroll er med rette blitt knyttet til Magne
Ognedal, som tok over som leder for direktoratets kontrollavdeling fra
1980. Utgangspunktet var de helt spesielle utfordringene som knyttet
seg til å regulere en så kompleks virksomhet som oljeindustrien. Hvor-
dan skulle man effektivt regulere en industri som endret seg fortere enn
noen kontrollinstans kunne følge opp med effektive forskrifter, hvor
ansvaret lett smuldret opp i et mylder av komplekse selskapsrelasjoner?
Man hadde lisensgruppene, som eide oljefeltene, operatørselskapene
som drev dem, og videre ulike typer leverandørselskaper og underleve-
randører. Langt nede i pyramiden fant man dykkerselskapene. Det ble
ikke nevnt i noen utredning, men Skånevik-ulykken var et tydelig
eksempel på hvordan et komplekst samspill mellom et utall offentlige og
private aktører bidro til en oppsmuldring av ansvaret. Selv om oppmerk-
somheten i etterkant av ulykken først og fremst ble rettet mot myndig-
hetene og dykkerselskapet, sto oljeselskapene med Hydro i spissen for
finansieringen, det meste av planleggingen, den overordnede ledelsen
og informasjonsstrømmen til omverdenen. Et hovedelement i prinsip-
pet om internkontroll var nettopp å slå utvetydig fast at det overordnede
ansvaret for sikkerheten alltid lå hos den som til enhver tid var operatør
for en virksomhet. Man innførte begreper som målstyring og effektkrav.
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Magne Ognedal became head of the NPD’s 
safety department in 1980. After it was sepa-
rated off from the NPD in 2003, he continued 
as director general of the Petroleum Safety 
Authority Norway (PSA). Ognedal is well 
known in the international safety community, 
partly because of the substantial improve-
ments achieved on the NCS during the 1980s 
and partly for his role in developing the inter-
nal control concept. He retired in 2013.
Photo: Stavanger Aftenblad
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base, the offshore workforce established a strong and committed layer 
of elected union officials who put safety requirements high up the agen-
da. Norwegian oil companies and suppliers, who wanted a key place 
in the lucrative petroleum sector, placed great emphasis on presenting 
themselves as better at safety and the working environment than their 
foreign competitors. In turn, the latter feared that their future position 
would be weakened if they failed to improve. It is worth noting at the 
same time that divers accounted for 10 of the 82 offshore fatalities up to 
1978, and no less than seven of the 13 after Alexander L Kielland.

Oil company acceptance of greater overall responsibility for safety 
developments also benefited diver safety. One of the main problems in 
the diving sector nevertheless remained the disputes over where regula-
tory responsibility should lie. Yet again, serious accidents were needed 
before further progress could be made. Two such incidents occurred in 
1983. The first hit the unionised Norwegian divers on Seaway Falcon.73 
A number of those involved had been at a union meeting on board that 
day. Together with operator Phillips, the company had signalled a de-
sire to introduce a tour cycle whereby the divers would be continuously 
at work for 24 days. This created a rebellious mood in the workforce. 
The accident happened on the afternoon of 16 March.74 Seaway Div-
ing had been instructed to work on mooring attachments on the north 
side of the Ekofisk tank. Seaway Falcon had problems mooring close to 
the work site. The diver thereby had to swim some distance. During 
the work, fears arose that the diver had been drawn into the suction 
from the propellers. These were turned off. A standby diver quickly en-
tered the water when contact with the diver was lost. It proved to be too 
late.75 The dead man was found the following day.

A complex sequence of events led up to this accident. These involved 
several unfortunate factors which collectively influenced the tragic out-
come. No individuals were blamed for operational errors, and the acci-
dent accordingly had no legal aftermath. One issue naturally raised was 
precisely the length of the umbilical. Seven months later, an accident 
occurred which attracted far greater public attention.

Byford Dolphin

Five divers died at 04.00 on 5 November 1983 on the Byford Dolphin 
drilling rig.76 This was the most serious diving accident ever on the 
NCS. It differed from other incidents in this sector by taking place 
when a bell was to be disconnected from a saturation habitat on the 
surface after the diving team had apparently entered the habitat safely. 
This was a routine operation which took place several times a day in 
diving spreads across the whole North Sea. Comex was the diving con-
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tractor on Byford Dolphin, and the spread was a two-chamber system. 
A two-man work team had just returned to the surface. After pressure 
had been equalised between bell and habitat, this pair left the bell for a 
connecting tunnel where they removed their wet equipment. They then 
entered the actual saturation habitat, where two other divers were still 
resting on their bunks. Outside the habitat, a diver began to unscrew 
the mechanism connecting the bell and the connecting tunnel while 
the hatch into the habitat was still open. This caused an immediate 
and explosive drop in pressure. The four divers inside the habitat – two 
Norwegians and two Britons – were killed instantly. The diver who had 
released the locking mechanism, also a Briton, was thrown backwards 
and died later of his injuries. Another diver on deck was badly injured.

Both the police report and the commission of inquiry appointed af-
ter the accident concluded that it had been caused by “human error”. 
No sign of any technical fault was found in the locking ring between 
bell and habitat. The surviving diver on deck said that he was on his 
way back from turning off the heating in the bell when he saw his col-
league release the locking mechanism. According to procedure, this 
should not be done until the go-ahead had been given by the diving 
supervisor in the adjacent control room.

The latter claimed in his statement that he had not given any signal 
to open the locking ring.77 The procedure stated that he should have 
received a green light from the divers in the habitat that the door to the 
connecting tunnel was closed and have reduced pressure in the tunnel 
before giving a go-ahead. Why the diver had nevertheless started open-
ing the locking ring therefore remained a mystery. He was experienced, 
dived regularly with the same spread, and was fully aware of the fatal 
consequences of a sudden pressure drop. Since no sound recording or 
log was available for events in the relevant minutes, it remained unclear 
what signals have been given by the divers in the habitat. Interviews im-
mediately after the accident nevertheless revealed that a lot of informal 
chat passed over the loudspeakers used for communication between the 
supervisor and the deck workers. At one point, the supervisor was al-
leged to have concluded a conversation with a comment along the lines 
of “get on with your work, you have job to do”.

No active discussion of the course of events prior to the accident was 
pursued by the inquiry commission. It confined itself to observing that 
a number of possible courses existed between the extremes of “1. The 
supervisor ordered that the connecting lock should be released, even 
though the tunnel was under pressure, 2. The operative by the connect-
ing lock opened it without having received orders to do so”.78

On the basis of the specific information from the investigation and 
witness statements, the police found no basis for bringing criminal 
charges against the supervisor or any of the other survivors on duty at 
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the time of the accident. A proposal in the wake of the accident that all 
conversations in a control room should be taped was intended not only 
to have a preventive effect on procedural breaches, but also to avoid any-
one falling under unresolved suspicion through no fault of their own.79 
Under the prevailing diving regulations, such recording was only man-
datory while divers were in the water. Although no formal charges were 
ever brought or blame allocated, the incident was a serious burden for 
everyone involved.

Investigation of the Byford Dolphin accident was unusual in that the 
police were responsible for clarifying the actual course of events, while 
a government-appointed commission concentrated on the possible un-
derlying causes and on proposing measures which could prevent similar 
incidents. This division of labour partly reflected a demarcation dispute 

Kapittel 8

Leteriggen «Byford Dolphin», hvor den alvorlige
ulykken inntraff den 5. november 1983.
Foto: Bob Fleumer
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et klarsignal. Dermed forblir det et mysterium hvorfor dykkeren likevel
gikk i gang med å åpne låseringen. Dette var en erfaren dykker, som dyk-
ket jevnlig med det samme dykkesystemet, og som var fullt klar over de
fatale konsekvensene ved et eventuelt plutselig trykkfall. Ettersom det
ikke finnes noen lydopptak eller logg over hendelsene i de aktuelle
minuttene, vet man heller ikke sikkert hvilke signaler som var gitt fra
dykkerne inne i kammeret. I forhørene rett etter ulykken ble det likevel
avdekket at det var mye uformelt snakk på høyttalerne som ble brukt til
kommunikasjon mellom dykkelederen og arbeiderne på dekk. På et tids-
punkt skal dykkelederen ha avsluttet en samtale med en kommentar à la
«get on with the work, you have a job to do».

Granskingskommisjonen gikk ikke inn i noen aktiv drøfting av hen-
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The Byford Dolphin drilling rig, where a seri-
ous diving accident occurred on 5 November 
1983.
Photo: Bob Fleumer
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between the prosecuting authorities and the NPD, and partly questions 
raised about the commission’s composition.80 In the mandate from the 
Ministry of Justice, the commission was required to collaborate with 
the police. However, this was prevented when the public prosecutor 
for Rogaland county (which includes Stavanger) intervened to ban the 
provision of interviews and witness statements to the commission with 
reference to “elementary principles of due process”. This objection had 
little practical effect on the information available to the commission. 
Rosengren, one of its members on behalf of the NPD, had by virtue 
of his position in the directorate rushed off and participated in ques-
tioning with the police immediately after the accident occurred. But 
his and the NPD’s participation in the commission may have precisely 
contributed to the public prosecutor’s action.81 Could the commission 
be neutral when one of the parties was an active participant? On the 
basis of the general mistrust of the NPD’s diver section, Nopef protested 
about the commission’s composition. Rosengren responded by offering 
to withdraw.82 However, he was urged to remain by the local govern-
ment ministry. The latter felt that the NPD’s status as a party to the case 
was counterbalanced by the presence of Nopef representative Melvin 
Kvamme.

The commission of inquiry

Ever since Norway’s criminal law first included sections which make 
employers and employees responsible for the safety of others, all acci-
dents with a fatal outcome have been a matter for the police. The ship-
ping industry, where insurance companies have also been a key party in 
relation to wrecks, has had maritime accident inquiries at which those 
involved are questioned in public. A common feature of both police in-
vestigations and the maritime inquiry institution has been a one-sided 
concentration on clarifying responsibility, ideally to establish whether 
those involved have broken possible laws or regulations. At the same 
time, the idea has been that such processes will have a preventive func-
tion by giving everyone responsible for the safety of others a reminder 
of the need to take their work seriously. However, many people have 
felt that neither traditional police investigations nor maritime accident 
inquiries are appropriate approaches if the aim is to identify important 
causal relationships underlying accidents, which must be understood 
in order to prevent repetitions. The practice of appointing independent 
government commissions after major accidents with a mandate to view 
the incident in a broader context therefore became established in the 
mid-1970s. In many ways, the inquiry into the Bravo blowout provided 
a coordinated review of deficiencies in offshore safety work.83 Similarly, 
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the commissions appointed after the 1986 Vassdalen and 2000 Åsta ac-
cidents investigated key aspects of the safety system in the armed forces 
and the railways respectively.84

The Byford Dolphin incident was the first involving divers to be the 
subject of an official inquiry. Its failure to deliver a coordinated critical 
review of the safety system in the diving business partly reflected the 
commission’s mandate, which was more or less unilaterally concerned 
with conditions specific to the actual accident. It was also emphasised 
by the local government ministry that the report should be completed 
as soon as possible. Moreover, appointing the person with the great-
est personal responsibility for regulation of the diving business to the 
commission ensured that no critical review of the government’s role 
was carried out. Published on 22 February 1984, the relatively limited 
report nevertheless identified a number of conditions of great general 
significance for diving safety.

As a result of the flag state principle, diving on Byford Dolphin was 
exempted from the new working-time provisions in Norway’s maritime 
legislation. But those specified in the NPD’s safety regulations did ap-
ply. The deck personnel involved in the accident had been working over-
time. According to the commission, this was within the parameters set 
by the regulations. However, it transpired that overtime working which 
clearly breached the safety rules took place on the two preceding tours. 
A review of a three-month period ahead of the accident revealed that no 
less than 38 per cent of all bell runs had exceeded the maximum period 
of eight hours. This reflected systematic breaches of a clear safety-relat-
ed rule. Nor did any shift plan exist for the divers, making it difficult 
to determine how long an individual had been working. The divers on 
Byford Dolphin had clearly been subjected to considerable pressure of 
work.

Neither the commission’s review of the accident nor its summary 
conclusions found the breaches in the working-time provisions to be a 
direct or underlying cause. Its criticism of the companies was general. 
The question of whether fatigue among those involved was a possible 
underlying cause was left to the reader. Nor did the report discuss how 
far the breaches were an expression of a general trend. Nevertheless, 
the unionised divers regarded the report as a confirmation that exten-
sive breaches of the working-time rules were taking place in the foreign 
companies. A common allegation was that the latter evaded these regu-
lations by transferring personnel back and forth across the continental 
shelf boundaries.85

The commission’s most important proposal for preventing similar 
accidents in the future was a call for the introduction of technical solu-
tions which made it impossible to disconnect bell and habitat while the 
connecting tunnel was pressurised.86 It also proposed the adoption of 
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Kommisjonen som utredet «Byford Dolphin»-
ulykken, påpekte mange svakheter ved sikker-
hetsarbeidet innen dykking.
Kilde: NOU 1984:11
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Kommisjonen

Så lenge straffeloven har hatt paragrafer som tillegger arbeidsgivere og
ansatte ansvar for sikkerheten til andre, har alle ulykker med dødelig
utfall automatisk blitt en politisak. I sjøfarten, hvor assurandørene også
har vært en sentral part i forbindelse med havarier, har man hatt sjøfor-
klaringer, hvor involverte blir forhørt offentlig. Felles for både politi-
etterforskning og sjøforklaringsinstitusjonen er en ensidig oppmerk-
somhet knyttet til å avgjøre skyldspørsmålet, fortrinnsvis ved å avdekke
om involverte har forbrutt seg mot eventuelle lover og forskrifter. Tan-
ken har samtidig vært at slike prosesser skal ha en preventiv funksjon,
ved at man gir alle som har et ansvar for andres sikkerhet, en påminnelse
om å ta sitt arbeid alvorlig. Mange har imidlertid ment at verken tradi-
sjonell politietterforskning eller sjøforklaringer er egnede fremgangs-
måter hvis hensikten er å avdekke virkelige årsakssammenhenger bak
ulykker, sammenhenger som det er avgjørende å forstå for å forhindre
tilsvarende uhell i fremtiden. Midt på 1970-tallet ble det derfor etablert
en praksis hvor man i forbindelse med store ulykker nedsatte egne uav-
hengige, offentlige kommisjoner, med et mandat som gjerne skulle se
ulykkene i en bredere sammenheng. Den offentlige kommisjonen som
tok for seg Bravo-utblåsningen i 1977, sto på mange måter for en helhet-
lig gjennomgang av mangler i sikkerhetsarbeidet i oljevirksomheten.84

På tilsvarende vis gikk kommisjonene i etterkant av Vassdalen-ulykken i
1986 og Åsta-ulykken i 2000 gjennom sentrale sider ved sikkerhetssy-
stemet henholdsvis i Forsvaret og ved jernbanen.85

Byford Dolphin-ulykken var den første dykkerulykken som ble utre-
det av en offentlig kommisjon. Når man likevel ikke fikk noen helhetlig
kritisk gjennomgang av sikkerhetssystemet i dykkevirksomhet, skyldtes
det delvis kommisjonens mandat, som var mer eller mindre ensidig
knyttet opp til forhold som var spesifikke for denne ene ulykken. Videre
ble det presisert av Kommunal- og arbeidsdepartementet at rapporten
skulle være ferdig så raskt som mulig. Ved å utnevne den enkeltperson
som hadde størst personlig ansvar for myndighetenes befatning med
dykkersaken, la man dessuten ikke opp til noen kritisk gjennomgang av
myndighetenes rolle. Den forholdsvis begrensede rapporten, som fore-
lå den 22. februar 1984, inneholdt like fullt flere forhold som hadde stor
generell betydning for sikkerheten i dykkevirksomheten.

Som følge av flaggstatsprinsippet var dykkingen på Byford Dolphin
unntatt fra de nye arbeidstidsbestemmelsene i Sjøfartslovgivningen.
Men arbeidstidsbestemmelsene i Oljedirektoratets sikkerhetsforskrif-
ter gjaldt. Dekksbetjeningen som var involvert i ulykken, hadde arbeidet
overtid. Ifølge kommisjonen var dette innenfor rammen av regelverket.
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The report produced by the official commis-
sion of inquiry into the Byford Dolphin acci-
dent identified many weaknesses in safety 
work by the diving sector.
Source: NOU 1984:11
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mechanisms which ensured that the hatches in a habitat closed auto-
matically in the event of a sudden pressure drop. Technology which 
allowed this was already available at a reasonable cost. DNV, which 
certified diving spreads on behalf of the NMD, had been fully aware of 
the danger presented by disconnecting diving bells, and had made such 
security mechanisms mandatory in 1982 – in other words, a year before 
the accident. Comex was also fully aware of the dangers presented by 
the type of diving spread it used on Byford Dolphin. It was even possi-
ble to read about the threat of such an accident in the company’s own 
manual for diving on the rig.87 This stated that factors such as pressure 
of work and routines which reduced attention could enhance the risk of 
an accident related to hazardous disconnection.

A core issue which almost always arises when dealing with causes, 
responsibility and liability related to accidents is raised by the course of 
events which led to the Byford Dolphin accident. How far can one actu-
ally expect humans to act without error in a day-to-day work process? 
Can a company be blamed when a worker makes a fatal mistake like 
unscrewing the locking ring on a diving spread without being certain 
that the pressure has first been equalised? What responsibility does 

Det viste seg imidlertid at det ved to foregående skift var benyttet over-
tid som klart brøt med sikkerhetsforskriftene. En gjennomgang av en tre
måneders periode forut for ulykken viste at hele 38 prosent av alle klok-
keløp hadde overskredet den maksimale tidsperioden på åtte timer. Her
dreide det seg om systematiske brudd på en klart sikkerhetsrelatert
regel. Det eksisterte dessuten ingen skiftplan for dykkerne. Dermed var
det vanskelig å fastlegge hvor lenge hver enkelt hadde vært på jobb. Dyk-
kerne på Byford Dolphin hadde tydeligvis vært utsatt for et betydelig
arbeidspress. 

Verken i kommisjonens gjennomgang av ulykken eller i dens
sammenfattende konklusjon blir bruddene på arbeidstidsbestem-
melsene hevdet å være en direkte eller indirekte årsak til ulykken. Kri-
tikken mot selskapene er generell. Spørsmålet om hvorvidt trøtthet hos
de involverte var en mulig bakenforliggende faktor, overlates til leserne.
Rapporten diskuterer heller ikke hvorvidt bruddene var et uttrykk for en
generell trend. For fagorganiserte dykkere ble rapporten likevel opplevd
som en bekreftelse på at det foregikk omfattende brudd på arbeidstids-
regler i utenlandsregistrerte selskaper. En vanlig påstand var at uten-

Sikkerhet og ansvar

Sikkerhetsarbeidet på norsk sokkel på 1980-
tallet var preget av krav om at oljeselskaper og
leverandører skulle operere med utstyr som
skulle tåle menneskelig svikt. De oversiktlige
dykkersystemene inne i et av Seaways dykke-
skip, gir et langt mer «robust» oversiktlig inn-
trykk enn tilsvarende utstyr fra 1970-tallet.
Foto: Bjørn W. Kahrs
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Safety work on the NCS in the 1980s was char-
acterised by demands that oil companies and 
contractors should operate with equipment 
which tolerated human error. The clearly laid-
out diving spread on one of Seaway’s DSVs 
gives a much more “robust” overview than 
corresponding equipment from the 1970s.
Photo: Bjørn Wilhelm Kahrs
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the company bear when it is aware of the risk in advance while also 
knowing that technology exists which will almost entirely eliminate 
the hazard?

The Byford Dolphin commission’s report revealed that Comex’s safe-
ty systems had definite scope for improvement. It proposed the intro-
duction of special procedures which ensured that greater attention was 
paid precisely to transfers from bell to habitat. During inspections on 
the rig, moreover, Comex was found to have breached one of its own 
safety manuals by operating with two separate control panels for pres-
surising the tunnel between bell and habitat – one in the control room 
for the bell and the other in the habitat control room. The company’s 
safety manual specified that only one panel should be used to avoid 
misunderstandings.

A clear conclusion by the commission was that the accident would 
have been avoided if the available safety technology had been adopted. 
On the other hand, it gave no clear answer to the question of how far 
anyone in the companies and the safety institutions concerned could 
be blamed for what had happened. In a concluding summary, the com-
mission wrote:

The strong warnings given in the Comex manual about the dangers of 
transfer under pressure, combined with fact that DNV decided about 
two years before the accident to tighten requirements for locking sys-
tems in its rules, indicate that the locking systems on Byford Dolphin 
were insufficiently safe. It emerges from the NPD’s explanation that 
the directorate had already incorporated similar rules in the draft for 
the revised edition of its regulations before DNV tightened its rules. 
In the wake of the accident, it is easy to see that the above-mentioned 
indications should have led to a safer locking system. Reaching a firm 
opinion on how far the responsible instances can be criticised that 
this did not happen is more difficult.88

Given the commission’s mandate and composition, more than such a 
vague conclusion on the question of the responsibility and liability of 
the institutions involved should not perhaps be expected. The commis-
sion took the unusual division of responsibility between the NPD and 
the NMD as given, for example, without discussing how far the lack 
of clarity at the interfaces between them contributed to delays in es-
tablishing rules which could have prevented the accident. Nor did it 
discuss the problems related to the competing regulatory regimes cre-
ated by the flag state principle. Even before the commission’s report was 
published, however, DNV and the NMD ensured that new certification 
rules requiring automatic locking mechanisms would now also apply to 
existing installations. However, the flag state system meant that DNV 
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did not cover all vessels with diving spreads. A number of DSVs and 
rigs were classed by foreign classification societies which operated with 
different rules from those adopted by DNV.

The WEA again

The consequences of applying the flag state principle to DSVs was at 
least as unfortunate for the unionised divers as they had expected. To 
be sure, Seaway Diving retained its long-term contract on Ekofisk. It 
was also very important for the Norwegian diving community that this 
company won the prestigious Statpipe job. Both assignments were to a 
certain extent politically determined. Struggling with its image in the 
wake of the Bravo blowout and the Alexander L Kielland accident, Phil-
lips wanted to come across as a company willing to adapt to Norwegian 
conditions. Statpipe was a national prestige project, where a key con-
cern for Statoil was to show that Norwegian companies could overcome 
major technological challenges. Unions and Norwegian working-time 
regulations were thereby part of the package.

It was equally the case that the special working-time rules from 
1981 helped to make Norwegian diving contractors more expensive 
than their foreign rivals. While the former had to apply a working-time 
scheme which gave workers three weeks on land for two weeks offshore, 
the norm in foreign companies on long contracts was a cycle where the 
divers spent up to four weeks on the field and a corresponding peri-
od on land. The practice revealed in Comex after the Byford Dolphin 
accident moreover showed that the working-time restrictions incorpo-
rated in the NPD’s regulations, and which applied to both Norwegian 
and foreign companies, were extensively flouted. Such breaches would 
probably have been easier to identify if the company had possessed a 
strong Norwegian union. The Norwegian divers who changed employer 
in this period experienced clear differences in working culture between 
Norwegian and foreign contractors. While conditions had improved in 
Seaway Diving, most of the other diving companies retained the work-
ing culture which had applied in the late 1960s and early 1970s. A Nor-
wegian diver who worked for a British diving contractor for a time in 
the early 1980s reports:

The British supervisors who had previously been officers were the 
worst. They hounded people in a military fashion. We had to greet 
them almost in a military manner. I was once commanded to sit with-
out eating while waiting for the supervisor himself to finish. I could 
hate those British supervisors.89

NorthSeaDivers_indhold.indd   237 11/03/14   11.34



238 Chapter 8

With Norwegians experiencing these and similar conditions, and with 
the Byford Dolphin accident fresh in people’s minds, the divers in Nopef 
decided that the time was ripe for a new drive to get the WEA extended 
to all divers and to establish an integrated safety regime on both Nor-
wegian and foreign vessels. A Nopef delegation met director-generals 
Per Holm and Halden, from the justice and local government ministries 
respectively, on 18 January 1984.90 According to the union, experience 
showed that safety was “very seriously threatened” by the unfortunate 
division of responsibility adopted in 1981. Myhre could report that the 
Norwegian Seamen’s Union had no objections in principle to the WEA’s 
working time provisions being extended to foreign rigs and ships oper-
ating on the NCS. The position of the seafarers was not unimportant 
for this issue.

Union and employer representatives met  
Arne Rettedal, minister of local government 
and labour, before the government imposed 
compulsory arbitration to halt an offshore 
strike in 1984. The headline reads: “Rettedal 
swings his whip”.
Photo: Stavanger Aftenblad
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Arne Rettedal was minister of local government and labour in 1984. 
Despite being a Conservative, he was by no means hostile to Nopef. 
Quite the contrary – when he took over the ministry in the autumn of 
1981, and in complete contradiction with his party’s rhetoric during the 
general election, he had taken the initiative to force foreign oil compa-
nies into the traditional Norwegian tripartite model.91 In his view, the 
foreign companies contributed to creating turmoil and strikes through 
their negative attitudes towards unionised Norwegian labour. At the 
same time, they created differentials by paying some people extremely 
well. Another problem was the militant unions outside the LO, which 
were also unwilling to adapt to the government’s income policy frame-
work. So Rettedal considered it advantageous that a more responsible 
LO strengthened its position among offshore workers. As a former may-
or of Stavanger, who turned an obedient ear to those calling for local 
industrial development, he was also no opponent of solutions which 
promoted the position of Norwegian companies. However, none of 
these considerations were strong enough for the divers to succeed in 
their campaign. The real barrier remained the trade ministry and Nor-
wegian shipping interests. Nor did a Conservative Party which basically 
opposed many aspects of the WEA want to override the traditionally 
powerful shipping sector.

But Nopef did not give up. In 1985, LO legal officer Karl Nadrup 
Dahl was commissioned to write an opinion on the possibility of ex-
tending the WEA to diving. He concluded that no international legal 
provisions prevented this.92 Nopef promoted its views at every oppor-
tunity. When the non-socialist coalition under Kaare Willoch resigned 
in the spring of 1986 after a lockout by the employers, the unionised 
divers saw a fresh chance to secure a final clarification.

Leif Haraldseth, a long-serving LO functionary and its acting deputy 
leader, was appointed local government and labour minister in Brundt-
land’s second Labour administration. At a meeting in the ministry on 
3 October 1986, Nopef’s representatives again presented the whole of 
their case.93 The union earnestly requested that steps be taken to ensure 
that the whole diving sector was regulated in the same way as fixed 
installations on the NCS. In a written summation of the arguments 
presented at the meeting, deputy Nopef head Leif Sande noted that the 
Norwegian diving industry had been established to serve activity on the 
NCS and therefore did not have the same need for protection abroad as 
traditional shipping services. Like many divers before him, he said that 
diving had nothing to do with the maritime sector:

Divers ... work on fixed installations or pipelines connected to them. 
Whether you inspect the fixed platform structures above the sea 
surface or do the same work a few metres beneath it, it must surely be 
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possible to regulate this without dragging in the flag state principle. 
The ship functions for divers as quarters and a means of transport for 
personnel and equipment from one work site to another.94

Nor was the change of government the only reason for greater opti-
mism among the divers. In early February 1987, Melvin Kvamme, then 
chair of Nopef’s diving committee, received verbal signals that the NPD 
was working for the divers’ cause.95 This was soon confirmed official-
ly.96 The NPD made it clear to the local government ministry that, from 
an overall safety perspective, conducting effective supervision of the 
diving business was difficult unless the WEA was applied to the whole 
sector.

The NPD refrained from commenting on its own role in the discus-
sion on the WEA in 1981 when, as mentioned above, its argument was 
that exemption from the Act and a division of responsibility would have 
no direct impact on safety. It now reached the opposite conclusion, for 
reasons very similar to those cited by many divers when foreign vessels 
had been exempted from the Act on diver working time six years ear-
lier. The NPD also noted that Norwegian employers and employees in 
the diving sector were now united in their desire for a common legal 
regime:

Employees and companies in Norway’s diving industry agree that the 
business should be conducted in accordance with Norwegian require-
ments and that these represent a minimum standard for acceptable 
operation. The provisions of the Act nevertheless mean that company 
operations become more expensive compared with diving work con-
ducted from units or vessels under foreign flags, which observe their 
own legislation. This means that Norwegian diving companies/vessel 
owners lose out in competition both on the NCS and on the continen-
tal shelves of foreign states.97

With the expression “Norwegian diving companies/vessel owners”, 
the NPD was referring principally to SNS Diving. The way might now 
have seemed open for a swift clarification. But that was not the case. A 
committee had first to be appointed to assess all aspects of the matter. 
The diving issue was drawn into a broader assessment which also dis-
cussed whether other activities on floating units should be subject to 
the WEA.98 This “Bull committee” reported in 1989, and its conclusions 
were positive for the divers. But it all took time, a long time. Through 
regulations issued on 27 November 1992, the WEA was extended to 
subsea operations “from vessels or installations, in so far as special 
rules do not apply”.99 That little subordinate clause was enough to main-
tain some lack of clarity over whether the Act actually applied. It was 

Kapittel 8

Melvin Kvamme var gjennom flere år en sentral
dykkertillitsvalgt for NOPEF. Han satt i mange
offentlige utvalg og komiteer som utredet dyk-
kerrelaterte spørsmål.
Foto: Stavanger Aftenblad
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[D]ykkarar [utfører] sitt arbeid på faste installasjonar eller rørleidningar

knytt til dei faste installasjonane. Om ein kontrollerer dei faste

plattformkonstruksjonane oppom havflata, eller om ein gjer same arbeid

nokre meter under havflata, skulle det vel gå an å regulera uten å dra inn

flaggstatsprinsippet. Skipet fungerer for dykkarar som losji og

transportmiddel for personell og utstyr frå arbeidsstad til arbeidsstad.95

Det var ikke bare regjeringsskiftet som ga større grunn til optimisme
blant dykkerne. I begynnelsen av februar 1987 fikk daværende leder i
NOPEFs dykkeutvalg, Melvin Kvamme, muntlige signaler om at Oljedi-
rektoratet jobbet for dykkernes sak.96 Dette ble snart bekreftet offisielt.97

Direktoratet gjorde det klart for Kommunal- og arbeidsdepartementet
at det ut fra en total sikkerhetsvurdering mente at det var vanskelig å
utføre et effektivt tilsyn av dykkevirksomheten uten at arbeidsmiljølo-
ven ble gjort gjeldende for all dykking. 

Oljedirektoratet unnlot å kommentere sin egen rolle i forbindelse
med diskusjonen om arbeidsmiljøloven i 1981, hvor argumentet altså var
at unntak fra loven og en deling av sikkerhetsansvaret ikke fikk noen
direkte innvirkning på sikkerheten. Nå kom direktoratet til den motsat-
te konklusjon, med en begrunnelse som var svært lik den mange dykkere
kom med da utenlandske fartøy fikk unntaket fra loven om arbeidstid for
dykkere seks år tidligere. Oljedirektoratet viste for øvrig til at norske
arbeidsgivere og arbeidstakere innen dykking nå sto sammen om et
ønske om en felles lovgivning:

Arbeidstakere og selskaper i norsk dykkevirksomhet er enig i at

virksomheten skal innrettes etter de norske krav og at disse er

minimumskrav for en forsvarlig virksomhet. Lovgivningens krav medfører

likevel at selskapenes drift fordyres i forhold til dykkervirksomhet som

utføres fra innretninger eller fartøyer under fremmed flagg og som retter

seg etter egen lovgivning. Dette betyr at norske dykkeselskaper/redere

taper i konkurransen både på norsk og fremmed stats sokkel.98

Med «norske dykkeselskaper/redere» var det først og fremst Stolt-
Nielsen Seaway Diving direktoratet her viste til. Veien kunne nå synes
åpen for en rask avklaring. Det var den ikke. Først måtte det nedsettes et
utvalg som skulle vurdere alle sider av saken. Dykkersaken ble trukket
inn i en større utredning hvor man drøftet hvorvidt også andre aktivite-
ter på flytende installasjoner skulle underlegges loven.99 I det såkalte
Bull-utvalgets utredning, som forelå i 1989, var konklusjonen positiv for
dykkerne. Men det hele tok tid, lang tid. Med forskrifter av 27. novem-
ber 1992 ble arbeidsmiljøloven gjort gjeldende for undervannsoperasjo-
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Melvin Kvamme was a key official in Nopef’s 
diver section for a number of years. He sat on 
many official committees which investigated 
diver-related issues.
Photo: Stavanger Aftenblad
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not established that all the provisions of the WEA applied to diving on 
the NCS until the NPD issued its regulations on systematic follow-up 
of the working environment (SAM) in 1995.100 By then, subsea work 
had changed fundamentally since the first demands for the WEA to be 
applied to divers were made.

A different section?

The NPD’s diver section was regarded with great scepticism by the di-
vers. Rosengren’s background probably helped to give him a particularly 
good understanding of the views of the diving companies in many of 
the circumstances where conflict arose. As we will see, however, rela-
tions between the unionised divers and the NPD section remained dif-
ficult long after Rosengren had ceased to head the latter. This unit came 
across as different from other NPD sections primarily because the di-
vers faced a completely different legal regime than most other offshore 
workers, and because the sharing of responsibility with the NMD had a 
particularly unfortunate effect. Diving on the NCS would undoubtedly 
have looked very different if the WEA had been extended to it as early 
as 1977, and the NPD’s approach to the divers would also have been dif-
ferent. The reason oil activities were excluded from the WEA primarily 
reflected forces outside the diving business. The most important hurdle 
was represented by the trade ministry, which was motivated by general 
shipping interests. As long as no politicians intervened, the ministry 
could continue to block a final clarification. Only political intervention 
from a higher level could have yielded a different result.
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Chapter 9

Controversial 
research dives

Diving research has been pursued in Norway at the Norwegian Under-
water Institute (NUI), later renamed the Norwegian Underwater Tech-
nology Centre (Nutec). The initiative to establish the NUI came from 
the DNV research department in 1971. Two diving accidents on Ekofisk 
and the attention they attracted probably helped to hatch out the con-
cept of an underwater centre.

Diving research on the starting blocks

A preliminary study for the NUI was presented in the autumn of 1973 
by a group drawn from Norsk Hydro, the Norwegian navy and the 
Norwegian Council for Scientific and Industrial Research (NTNF). Its 
goals were ambitious. The idea was to establish a facility to conduct 
research on the physiological and medical aspects of diving and to test 
equipment. It would also draw up safety regulations and develop certi-
fication schemes. A key requirement for all these activities was the ac-
quisition of a pressure chamber system. It was also proposed to procure 
a floating test platform. The study envisaged that the NUI would be run 
as a foundation, with financing both from the government and from a 
number of private interests.

The Ministry of Industry signalled that the plans were too compre-
hensive, and should be confined to a land-based facility with a pressure 
chamber. A new proposal presented in 1974 was well received, and the 
decision to establish the NUI was taken in principle. The idea of the 
new institution drawing up regulations had been dropped. That would 

I Norge har det vært gjennomført dykkeforskning ved Norsk Under-
vannsinstitutt (NUI), senere NUTEC. Initiativet som ledet til oppret-
telsen av instituttet, kom fra Det norske Veritas’ forskningsavdeling i
1971. Mye tyder på at oppmerksomheten rundt to dykkerulykker på Eko-
fisk våren dette året medvirket til at ideen om et undervannsinstitutt ble
født.

Dykkeforskning i startgropen
Høsten 1973 forelå en forstudie for opprettelse av dette norske under-
vannsinstituttet, utarbeidet av en gruppe med representanter fra Norsk
Hydro, Sjøforsvaret og Norges teknisk naturvitenskapelige forskningsråd
(NTNF). Målsettingene var ambisiøse. Tanken bak initiativet var å eta-
blere et miljø som kunne gjennomføre forskning knyttet til den fysiologis-
ke og medisinske siden av dykking samt teste ut dykkerutstyr. Instituttet
skulle også utforme sikkerhetsforskrifter og utvikle sertifiseringsordning-
er. Sentralt for alle formålene var innkjøp av et trykkammersystem. Det
ble også foreslått å anskaffe en flytende testplattform. Initiativtakerne
forestilte seg at instituttet skulle drives som en stiftelse, med finansiering
både fra staten og flere private interessenter.

Industridepartementet signaliserte at planene var for omfattende og
burde begrenses til et landanlegg med trykkammer. I 1974 forelå en ny
plan som ble godt mottatt, og prinsippvedtaket om et undervannsinsti-
tutt ble fattet. Da var det ikke lenger snakk om at den nye institusjonen
skulle utforme forskrifter, det skulle fortsatt være et statlig anliggende.

Kapittel 9

Kontroversielle
forskningsdykk

Deep Ex-dykk på NUI. Dykking i vann inne i
trykkammeret. 
Foto: Hans Claesson.

Treningsanlegget i Gravdal. 
Foto: Bjørn Wilhelm Kahrs
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A Deep Ex dive at the NUI. Diving in water 
inside the pressure chamber.
Photo: Hans Claesson

The training facility at Gravdal.
Photo: Bjørn Wilhelm Kahrs
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remain a government preserve. The research ambitions were also some-
what moderated. On the other hand, “securing, maintaining and op-
erating facilities for a diving school” was formulated as a goal for the 
institute.

Despite the start-up decision, several years were to pass before the 
new institution was ready to play its intended role. The first step was to 
secure a suitable location. In this case, no competition arose between 
local authorities on the scale which occurred from time to time dur-
ing this period in connection with major investment projects and other 
oil-related institutions. The choice fell on Hestviken in Gravdal, a few 
kilometres south of Bergen, where the adjacent waters were up to 360 
metres deep. That corresponded to the deepest parts of the Norwegian 
Trench where pipelaying was envisaged. Depths down to 650 metres 
were available just off nearby Salhus, within Bergen’s city limits. The 
most important reason for establishing the NUI near Bergen was the 
naval base at Haakonsvern, which had Norway’s most experienced 
diver specialists. However, the community in Bergen was small com-
pared with the NUI’s ambitions. It was not easy to secure enough com-
petent people. The monitoring staff consisted partly of people with div-
ing expertise and partly of technicians and medical personnel. Many of 
these recruits were sent on courses in the USA, and an affiliation to US 
underwater research teams remained strong at the NUI.

A joint venture to own the NUI was created in 1976 by DNV and 
the NTNF. It turned out that the first of these was the only private 

Også forskningsambisjonene ble redusert noe. Til gjengjeld ble det for-
mulert som en målsetting at instituttet skulle «skaffe tilveie, vedlikehol-
de og drive hjelpemidler for en dykkerskole».

Til tross for oppstartvedtaket skulle det ta flere år før den nye institu-
sjonen sto klar til å utføre de oppdrag den var tiltenkt. Først måtte det
sørges for en egnet beliggenhet. I dette tilfellet oppsto det ingen konkur-
ranse mellom kommuner tilsvarende det som i samme periode kunne
gjøre seg gjeldende i forbindelse med store investeringsprosjekter og
andre oljerelaterte institusjoner. Valget falt på Hestviken i Gravdal noen
kilometer sør for Bergen. Sjøområdet utenfor Hestviken gikk ned til 360
meter, altså tilsvarende de dypeste delene av Norskerenna hvor en så for
seg å legge rør. Det var ikke nødvendig å gå lenger ut enn til et område
like utenfor Salhus, innenfor Bergens kommunegrenser, for å nå dyp
ned mot 650 meter. Den viktigste grunnen til å plassere instituttet ved
Bergen var marinebasen på Haakonsvern, som hadde det mest erfarne
dykkermiljøet i Norge. Miljøet i Bergen var imidlertid lite i forhold til
den nye institusjonens ambisjoner. Det var ikke lett å få tak i tilstrekke-
lig mange kompetente medarbeidere. Overvåkingspersonalet som ble
ansatt, besto dels av folk med dykkefaglig kompetanse, dels av teknikere
og medisinsk personell. Mange av dem som ble rekruttert, ble sendt på
kurs i USA. En tilknytning til undervannsforskningsmiljøer i USA forble
sterk ved instituttet. 

Kapittel 9

Faksimile fra Bergens Tidende, 30. januar 1979. 
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From Bergens Tidende, 30 January 1979. The 
headline reads “Underwater institute ready 
for assignments”.
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enterprise in Norway willing to invest capital in the project. Problems 
related to DNV’s dominant ownership position increased as the NUI 
developed its own role and identity in practice. At one point, DNV 
moved into a vacant section of the NUI’s premises. The classification 
society wanted at the time to expand its role as a consultant, certifi-
cation authority and research institution related to subsea technology. 
As a result, DNV found itself competing with the NUI in certain con-
texts. The outcome was that DNV withdrew from the NUI’s premises 
and eventually also from the position of dominant owner. This became 
difficult in the initial phase, since the NUI had problems securing suf-
ficient capital. However, the goal was to make it self-financing through 
assignments from the industry and the government. That all depended 
on establishing a suitable pressure chamber spread.

In line with the ambitions to develop Norwegian expertise, the job 
of designing the latter facility was awarded to Kværner Brug in Oslo, 
which was to build on licence from Germany’s Drägerwerk. The NUI 
was able to hold the official inauguration of a new building in the spring 
of 1978. This contained a laboratory with top-quality pressure cham-
bers and monitoring centre. Its first assignment was to conduct tests on 
dogs to determine how anaesthetics functioned under high pressure. 
This was not an insignificant issue for divers. What if one of them need-
ed a serious operation while under saturation? The first jobs involving 
human subjects were carried out in 1979, and a continuous flow of work 
then followed.1

Given that extensive diving operations had been conducted on the 
NCS for more than a decade, it had taken time to establish a dedicated 
Norwegian underwater institute. It was more the product of enthusi-
asts than of strong government action. Nevertheless, establishing the 
NUI faced no kind of opposition from the politicians. On the contra-
ry, it accorded with the goals reiterated countless times in various offi-
cial reports for securing the expertise required to cross the Norwegian 
Trench with pipelines (see chapter 6). By facilitating the project, the 
government demonstrated that Norwegian society wanted greater in-
sight into the many challenges presented by diving.

The NUI’s role in international diving research

When the decision in principle on creating a Norwegian underwater 
institute was taken, groundbreaking research on saturation diving was 
under way in other countries. The world record set in March 1970 by 
two British divers to a depth of 457 metres at the Royal Navy’s Alver-
stoke laboratory near Portsmouth was shattered.2 Divers conducted a 
rapid dive to 609 metres in 1974 at the Comex laboratory in Marseilles. 

NorthSeaDivers_indhold.indd   245 11/03/14   11.34



246 Chapter 9

That same year, the French company sought permission from the Min-
istry of Foreign Affairs to conduct an underwater experiment in a Nor-
wegian fjord.3 The third trial in the Janus series, this involved welding 
in 400 metres of water under normal atmospheric pressure in a habitat.

The application was sent to the DWP commission’s sub-committee 
for diving, then in the process of completing its study of the possibilities 
for laying pipelines across the Trench. Although several members of the 
committee would have preferred to see the Norwegian diving commu-
nity playing a larger role in such research, the request was naturally 
received positively. At that point, divers had done work down to about 
180 metres on the NCS. If the Comex experiment could extend the lim-
its for realistic working dives, it would bring the government closer to 
its goal of landing oil and gas in Norway. That represented a signifi-
cant element in Norwegian oil policy, but depended on the feasibility 
of laying oil and gas pipelines across the Trench. Accomplishing such 
a landfall was conditional on the ability to repair a damaged pipeline 
on the seabed. Documenting diver ability to work at such depths was 
unquestionably a requirement.4

Comex wanted to conduct an experiment in a Norwegian fjord in 
part because the conditions there were more like those in the North 
Sea than in the Mediterranean, for instance. At the same time, the 
company had commercial interests in possible future deepwater div-
ing activity on the NCS. Both considerations could be exploited by the 
Norwegian government to set terms which also ensured that the do-
mestic diving community gained access to the result. This related not 
least to the possible creation of an underwater institute in Norway. To 
strengthen national involvement in the experiment, it was proposed 
that a professionally qualified observer group be appointed from the 
navy, the NLIA, the industry ministry and the NPD. This team would 
have access to all information of a technical and medical nature during 
preparation, execution and processing of data from the experiment. It 
would be authorised to postpone or halt the trial if Comex was felt to be 
failing to comply with the conditions.5 However, the experiment called 
for lengthy preparations and was not ready to be carried out in the Er 
Fjord until 1978. The NLIA was continuously informed about and in-
volved in the project.6

In the meantime, Comex had set new records for work dives off 
France in the Mediterranean. Six French divers conducted a six-day ex-
perimental programme called Janus IV, with two spending 20 minutes 
at a depth of 501 metres and two others carrying out a good deal of the 
work required to connect two sections of an oil pipeline on the seabed 
in 460 metres of water.7

Diving research was also being pursued in the USA. A record was 
set at the University of Pennsylvania during Predictive Studies IV, with 

NorthSeaDivers_indhold.indd   246 11/03/14   11.34



247Controversial research dives

a wet dive to 490 metres in 1975. Duke University achieved a world 
record with a simulated dry dive in 1981 to 686 metres.8 Taylor Diving 
carried out four simulated work dives to 320 metres at its own research 
facility in New Orleans during 1977. This was part of the preparations 
for the Skånevik Fjord trial in February 1978 with Hydro as the respon-
sible operator. Statoil and Hydro initiated a research collaboration on 
hyperbaric welding in deep water in 1977. The Sintef research foun-
dation in Trondheim also participated, and the welding procedures 
were approved by DNV. During the Skånevik trial, Taylor Diving was 
responsible for the underwater work while Brown & Root was the main 
contractor. As recounted in chapter 8, this experiment had to be ter-
minated after the death of a diver. Statoil and Hydro pulled out, but 
Taylor Diving and Brown & Root wanted to continue. Divers and equip-
ment were transferred to Scotland, where the trial was conducted as 
planned. The divers spent 44 days in saturation, which was an unusual-
ly long time. The diving physician in attendance had no objections, and 
maintained that the divers were in good shape when the experiment 

Kontroversielle forskningsdykk

Spennende minutter før dykkerne når fem -
hundre meter. Ragnar Værnes, Stein Tønjum,
Steve Porter og Peter Bennett følger med.
Foto: Anders Lindahl.
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føye to elementer av en oljerørledning på havbunnen på 460 meters
dyp.7

Også i USA ble det utført dykkeforskning. Ved University of Pennsyl-
vania ble det satt rekord under «Predictive Studies IV» med et vått dykk
på 490 meter i 1975. Duke University satte verdensrekord ved et simu-
lert tørt dykk i 1981 med 686 meter.8 Taylor Diving gjorde i 1977 fire
simulerte arbeidsdykk til 320 meter ved sitt eget forskningsanlegg i New
Orleans. Det var en del av forberedelsene til forsøket i Skånevikfjorden
i februar 1978, da med Norsk Hydro som ansvarlig operatør. Statoil og
Norsk Hydro innledet i 1977 et forskningssamarbeid om hyperbarisk
sveising på dypt vann. Forskningssenteret Sintef i Trondheim deltok
også, og sveiseprosedyrene var godkjent av Det norske Veritas. I forsøket
i Skånevikfjorden var Taylor Diving ansvarlig for undervannsarbeidene
og Brown & Root var hovedentreprenør. Som omtalt i forrige kapittel
måtte forsøket i Skånevik avsluttes etter at en av dykkerne omkom. Sta-
toil og Hydro trakk seg da fra videre deltakelse. Taylor Diving og Brown
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Tense minutes before the divers reach 500 
metres. From left: Ragnar Værnes, Stein Tøn-
jum, Steve Porter and Peter Bennett follow 
developments.
Photo: Anders Lindahl
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ended. Pipeline connections were welded in a habitat 320 metres down, 
and the actual welding experiment yielded a satisfactory result.9 A film 
was made of the dive for use in marketing to government agencies.

It was in this climate, characterised by technological optimism and 
opportunities to break new ground in both human and diving technol-
ogy terms, that the NUI began regular operation in 1979. The aim of 
the major international projects was to demonstrate the safety of deep-
water diving. The depth record at the NUI was set as early as 1981 with 
a 504-metre dive known as Deep Ex II. It has not been broken since. 
In 1981, the NUI was converted into an independent foundation called 
the Norwegian Underwater Technology Centre (Nutec). DNV and the 
NTNF were joined as owners by the three Norwegian oil companies – 
Statoil, Hydro and Saga Petroleum. This trio was also responsible for 
future pipelaying activities and pipeline operation across the Trench. 
They were now co-owners of Nutec and helped to finance research pro-
grammes on deepwater diving. That position eventually raised a num-
ber of problems related to research ethics.

This chapter will look more closely at some of the experimental 
dives carried out between 1980 and 1990. These include the Deep Ex 
series in 1980 and 1981, the Troll dive in 1985 and the OTS dives in 
1986. Their common denominator was that they were conducted to test 
equipment and procedures in deep water.

Issues addressed here include which experiments were conducted, 
what results they had and how the divers experienced them. Finally, the 
reasons why several of the dives have been controversial are considered.

The table opposite provides an overview of the most important dives 
conducted at the NUI/Nutec in 1979-2002.10

The Deep Ex dives

The first major diving programme conducted at the NUI was the Deep 
Ex series in 1980-81. It was led by US physiologist Russell E Peterson 
from the University of Pennsylvania, which had one of the world’s most 
reputable specialist teams for deep diving. The ethics committee, which 
was brought in because the trials involved experiments with humans, 
demanded that the programme should also have a Norwegian leader. 
This role was assigned to diving physician Stein Tønjum.11 The dives 
were financed by a broad range of players. A/S Norske Shell, which had 
discovered the Troll field in 300 metres of water the year before, ac-
counted for the largest share. Other contributors were Statoil, Hydro, 
BP, DNV and the NTNF. The diving companies also participated, with 
personnel rather than cash.12
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& Root ønsket derimot å fortsette. Dykkere og utstyr ble flyttet over til
Skottland hvor forsøket ble gjennomført som planlagt. Dykkerne var 44
døgn i metning, noe som var uvanlig lenge. Den aktuelle dykkerlegen
hadde ingen innvendinger og mente dykkerne var i god form da forsøket
ble avsluttet. Dykkerne utførte sveising på rørsammenføyning i sveise-
habitat på 320 meters dyp, og selve sveiseforsøket ga et tilfredsstillende
resultat.9 Det ble laget en film om forskningsdykket som kunne benyttes
til markedsføring overfor myndighetene.

Det var i dette klimaet, preget av teknologioptimisme og muligheter
for å overskride grenser både på den menneskelige og dykketekniske
siden, at NUI kom i regulær drift i 1979. I de store internasjonale pro-
sjektene var det om å gjøre å vise at det var mulig å dykke sikkert på store
dyp. Dybderekorden ved NUI ble satt allerede i 1981 med 504-meters-
dykket – Deep Ex II. Den har blitt stående som norsk rekord. I 1981 var
NUI omgjort til en uavhengig stiftelse kalt Norsk Undervanns Teknolo-
gisk Senter (NUTEC). I tillegg til Det norske Veritas og NTNF kom de
tre norske oljeselskapene Statoil, Norsk Hydro og Saga Petroleum inn på
eiersiden. De samme oljeselskapene sto bak fremtidig rørleggingsakti-
vitet og drift av rørledninger som skulle krysse Norskerenna. Nå var de
medeiere av NUTEC og var dessuten med på å finansiere forskningspro-
grammer innen dypdykking. Denne situasjonen kom etter hvert til å
reise flere forskningsetiske problemstillinger. 

I dette kapittelet skal vi se nærmere på noen av forsøksdykkene som ble
utført mellom 1980 og 1990. Det dreier seg om Deep Ex-dykkene i 1980
og 1981, Troll-dykket i 1985 og OTS-dykkene i 1986. De hadde som felles-
nevner at de ble utført for å teste ut utstyr og prosedyrer på store dyp. 

Av spørsmålene som skal undersøkes er hvilke eksperimenter som ble
utført, hva som ble resultatene av dykkene og hvordan dykkerne opplev-
de forsøksdykkene. Til sist skal vi se på hvorfor flere av dykkene har vært
omstridte.

Tabellen ved siden av gir en oversikt over de viktigste dykkene som ble
foretatt på NUI /NUTEC i perioden 1979–2002.10

Deep Ex-dykkene
Det første store forskningsprogrammet NUI gjennomførte, var «Deep
Ex» i perioden 1980–1981. Det var ledet av den amerikanske fysiologen
Russell E. Peterson som kom fra University of Pennsylvania, et av de
mest anerkjente fagmiljøene innen dypdykking i verden. Etisk komité,
som var koblet inn siden det gjaldt forsøk med mennesker, krevde at pro-
grammet også skulle ha en norsk leder, og dykkerlege Stein Tønjum fikk
denne funksjonen.11 Dykkene var finansiert av et bredt utvalg aktører.
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Bård Holand gets into shape.
Photo: Anders Lindahl
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249Controversial research dives

Deep Ex, short for “deep excursions”, tested the way pressure chang-
es affected the human body when the work depth was significantly 
different from the habitat depth in very deep water. The programme 
covered two dives, one of 300 metres in 1980 and one of 500 metres 
the following year. The dives were made in the NUI’s pressure chamber 
complex on land.

Medical research involving trials with humans is subject to spe-
cial rules. Ethical guidelines for this type of work were adopted by the 

YEAR GREATEST DEPTH, 
MSW*

NO OF 
DIVERS

DURATION 
(DAYS)

NAME/PROJECT, PURPOSE, ETC

1979 9 3 1.5 Air saturation: debugging dive

1979 9 3 1.5 Air saturation: debugging dive

1979 70 3 1.5 Heliox-bounce: debugging dive

1979 150 2 1.5 Heliox-bounce: work capacity

1979 150 3 1.5 Heliox-bounce: work capacity with oxygen hit

1979 50 6 14 Air saturation: work capacity

1979 50 6 14 Air saturation: work capacity

1980 150 4 3 Polar Bear I: survival test

1980 100 2 1.5 Preparatory dive for Deep Ex

1980 150 2 1.5 Preparatory dive for Deep Ex

1980 300 6 19 Deep Ex with wet dive

1981 504 6 34 Deep Ex with wet dive and welding

1981 150 2 3 Polar Bear III: survival test

1982 100 4 1.5 Helium communication project

1983 350 6 17 Statpipe (3DP-Seaway) with wet dive

1983 350 6 24 Statpipe (3DP-Comex) with wet dive

1984 150 8 13 Welding qualification for Seaway

1985 450 6 30 Troll (Shell/Seaway) with wet dive

1986 360 6 18 OTS I (Oseberg) with Royal Navy

1986 360 6 25 OTS II (Oseberg) with welding

1986 360 6 27 OTS III (Oseberg) with wet dive

1989 220 3 14 OBS UBA-250 with wet dive

1990 5 6 28 Iseemsi – astronaut insulation for the ESA

1991 15 8 28 Oxygen dive – long-term effects

1994 10 8 2 Medical dive with medical/technical equipment

1996 5 8 2 Excursion bubble study

1998 111 8 10 100-metre dive

2000 111 8 13 DY2K

2002 250 8 21 250-metre dive

*metres of seawater.
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World Medical Association in the 1964 Helsinki Declaration. Providing 
guidance to physicians and others conducting medical research, this 
specifies that “the subject’s welfare must always take precedence over 
the interests of science and society” and that participation in research 
projects must always be voluntary. All research related to the Deep Ex 
dives accorded with these international ethical guidelines. Before each 
dive, all subsidiary goals, methods and risks in the project were re-
viewed. The research subjects signed a contract which allowed them to 
withdraw from the experiment at any time. In theory, the subject would 
then be transferred to a separate chamber where decompression could 
begin, and a possible assistant could be pressurised and introduced to 
the chamber. The research and dive plans for each operation were sub-
mitted to an ethical committee for approval.13

The programme for the two dives embraced a number of research 
projects, which included testing the way various gas mixtures affect-
ed the symptoms of high-pressure nervous syndrome (HPNS). This is a 

ble vedtatt av Verdens legeforening i Helsinki-deklarasjonen i 1964. Den
gir veiledning til leger og andre som driver med medisinsk forskning.
Der slås det fast at «hensynet til forsøkspersoners velferd skal gå foran
vitenskapens og samfunnets interesser, og at deltakelse i forskningspro-
sjekter alltid må være frivillig». All forskning i forbindelse med Deep Ex-
dykkene foregikk i henhold til disse internasjonale etiske retningslin-
jene. Før hvert dykk ble alle delmål, metoder og risiko i prosjektet
gjennomgått. Forsøkspersonene skrev under på en kontrakt som inne-
bar at de kunne trekke seg fra forsøket på ethvert tidspunkt. I teorien
skulle da forsøkspersonen overføres til et separat kammer der dekom-
presjonen kunne starte, og en eventuell hjelpeperson kunne trykksettes
og føres inn i kammeret. Forsknings- og dykkeplaner for hver operasjon
ble sendt til en etisk komité for godkjenning.13

Programmet for de to dykkene inneholdt en rekke forskningsprosjek-
ter. Blant annet skulle det testes hvordan forskjellige dykkegassblanding-

Et litt ukomfortabelt bad.
Foto: Anders Lindahl
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A rather uncomfortable bath.
Photo: Anders Lindahl
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251Controversial research dives

condition first described in 1969 during dives to 300 and 365 metres. 
It takes the form of trembling in the hands and arms, decreased mental 
performance, dizziness, nausea and vomiting. Early studies indicated 
that the symptoms of HPNS became more pronounced with increasing 
depth and/or rapid compression.14 Another Deep Ex experiment was 
the “freeze test”. Several accidents had occurred where the diving bell 
was torn free of the DSV and fell to the seabed. The danger of freezing 
to death before the bell could be recovered was fairly high if its heat in-
sulation was inadequate. To find satisfactory solutions to this challenge, 
a survival suit was to be tested under high pressure while the divers 
breathed heliox. One test sought to establish how heat loss affected the 
diver’s mental performance when their body temperature approached 
35.5°C. Thirdly, the Doppler technique – a form of ultrasonic investi-
gation of the bloodstream in important veins and arteries – was to be 
tried out as a method for measuring the formation of gas bubbles in the 
blood, particularly in connection with pressure changes. Other tests 
covered breathing apparatus and the use of tools such as welding gear 
under high pressure.15 Six divers participated in each dive, with the nec-
essary support personnel outside the saturation spread.16

All the subjects were highly motivated and open to exploring the 
unknown. It was a feather in their cap to be selected from as many as 
100 divers. They were to test the limits of human endurance under high 
pressure, which can be considered in many ways as demanding an ac-
tivity as being an astronaut. It was the first time a trial of this kind had 
been staged in Norway, and everyone taking part wanted to show they 
could do a good job. Good money was also to be made. The preparations 
began a month beforehand with daily training on an ergonometric bi-
cycle so that the subjects were in peak physical condition when the dive 
began on 6 November 1980.17

Anders Lindahl, who hailed from Gothenburg, was one of the test 
subjects. He found this dive to be a completely new experience:

The deepest I’d been earlier was a bounce dive to 160 metres. It was 
very different to be pressurised for one hour 26 minutes to a depth of 
250 metres and for four hours 44 minutes to 300 metres. My whole 
chest and throat were somehow anaesthetised by nitrogen [trimix]. 
I found the pressurisation tough. During the whole process, we 
answered various status questions both individually and as a group. 
We were supposed to live at 250 metres and make excursions to 300 
metres. In reality, however, the opposite happened – we lived at 300 
metres and made excursions to 250 metres. An excursion from 300 
to 250 metres took five minutes while an ultrasonic investigation was 
made of the diver’s carotid artery.
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The excursion experiment was intended to verify the US Navy’s diving 
tables, which had not originally been developed for commercial div-
ing.18 According to these tables, a diver could leave deep water – such as 
300 metres – and reduce depth by 50 metres without requiring decom-
pression. Jan Onarheim, a physiologist who participated in the dive, 
was responsible for operating the Doppler equipment with his team. 
After reaching 250 metres, he amused himself by listening to the ca-
rotid artery and – to his great surprise – received a strong signal which 
indicated gas bubbles in this blood vessel. Alf Otto Brubakk, who was 
responsible for the Doppler study, was contacted and systematic meas-
urements were made and recorded. In the worst case, gas bubbles in the 
carotid artery can cause blood clots and tissue changes in the brain.19 
This meant that the table being tested was unusable.

Two divers, including Lindahl, were selected for the freeze test at 
300 metres. They were to remain at 4°C for 11 hours. The pair wore 
thin wetsuits next to the skin and a specially made undersuit in the 
sleeping bag. They wore masks and breathed in a Sodasorb box which 
contained lime to keep the breathing gas free of carbon dioxide. The 
test proved a tough experience. After only a few hours, Lindahl felt very 
cold and began to have problems with his feet. The thermometers were 
attached to his body and in his rectum. After about five hours, the unit 
in his rectum ceased to function and had to be replaced. One of the oth-
er divers entered wearing Arctic clothing and a breathing mask, opened 
the sleeping bag and pulled down the zip of the wetsuit, but could not 
get at the thermometer under the tight clothes. He left to fetch a pair of 
scissors, leaving Lindahl feeling indescribably cold. He recalls:

He comes in again and cuts open my wetsuit at the groin. But getting 
in the thermometer was difficult. He tells the diving control room 
‘The Swede is quite impossible and damn me if he doesn’t even have a 
hole either’. He puts the cable and the thermometer on my stomach, 
zips up the wetsuit and the sleeping bag and leaves the chamber. It 
took me a long, long time to get it in position in my rectum.

The other diver taking part asked to be released from the freeze test be-
fore it had finished, and was told he was a poor team player. He decided 
to continue, but lay crying for the last two hours of the experiment. 
Once it was over, he could not stand and had to be carried from the 
chamber. Following the dive, Lindahl’s colleague was mentally broken 
and spent more than nine months on sick leave.20

When decompression began, it continued at a steady upward pace 
of 30 metres per minute, but without the halt for sleeping to which 
the divers were accustomed. At 125 metres, the divers were told that a 
trial was to be staged with speeded-up emergency decompression from 
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125 to 104 metres in the space of two minutes. A normal decompres-
sion at this depth differential was supposed to take more than 11 hours. 
This experiment was Peterson’s idea. He had a project under way which 
sought to establish how quickly divers could be decompressed without 
killing them. Such emergency procedures could be relevant in connec-
tion with the sinking of a DSV.21 This experiment had been discussed, 
but not cleared with the divers in advance. The latter felt they could not 
refuse to participate. “With all the pressure from the assembled doctors 
and with an eye to all the work in the future, we were compelled to 
collaborate,” reports Lindahl. “When we reached 106 metres, I suffered 
intense pain in every joint. I cried out ‘stop completely’. We were sup-
posed to have the right to break off, but nobody listened. ‘The Swede’s 
getting the bends,’ the others in the chamber shouted.” Despite the pro-
tests, decompression continued to 104 metres. Lindahl was very fright-
ened and in great pain, and begged to be blown down again. Two of the 
Norwegians were now also experiencing problems. Before the pressure 
could be raised again, however, Doppler tests of the carotid artery were 
to be taken. It took 10-12 minutes before everything was ready, and 
that was a difficult time. Testing showed massive bubble formation in 
tissues and blood vessels. The divers were finally returned to 130 me-
tres and treated with increased oxygen partial pressure in the gas mix, 
which reduced their pain. Decompression could continue at the normal 
pace. Back at atmospheric pressure, the divers felt fine and the dive was 
declared a success. But the failure to clear the emergency procedure 
test with the divers, and continuing it when the divers demanded an 
immediate halt, represented breaches of the ethical guidelines.

Norway’s deepest dive – 504 metres

The second dive in the series – Deep Ex II – took place in 1981 and 
ranks as the deepest simulated dive ever conducted in Norway.22 No 
less than 14 medical and technical investigations were included in the 
programme. Opportunities for reducing HPNS occupied centre stage 
on the medical side. The NUI researchers wanted to investigate wheth-
er a trimix blend of helium, nitrogen and oxygen had a different effect 
on HPNS than the heliox mix of helium and oxygen which was normal-
ly used. So the divers were divided into two teams, each compressed to 
saturation depth with one of these two options. The freeze test was also 
continued, and trials were conducted with pressure variations, work 
performance restrictions, and ear and balance function. On the techni-
cal side, tests were conducted with breathing equipment communica-
tion and welding. The dive lasted for 34 days.23

Kontroversielle forskningsdykk

Bård Holand foretar dopplermåling på 500
meters dyp for å sjekke om det var gassbobler i
blodet. 
Foto: Anders Lindahl

Anders Lindahl tar blodprøve på DeepEx 2-
dykket. 
Foto: Anders Lindahl
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Da dekompresjonen startet, skjedde det i jevn fart oppover med 30
minutter per meter, men uten stopp for soving, slik dykkerne var vant
med. På 125 meters dybde fikk dykkerne beskjed om at det skulle fore-
tas forsøk med en forsert nøddekompresjon fra 125 til 104 meter i løpet
av to minutter. En normal dekompresjon på denne dybdeforskjellen
skulle ta mer enn 11 timer. Det var Russell Peterson som ønsket å utfø-
re dette forsøket. Han hadde et prosjekt gående som gikk ut på å finne
ut hvor raskt en kunne dekomprimere dykkere uten at de mistet livet.
Slike nødprosedyrer kunne være aktuelle i forbindelse med havari av
dykkerskip offshore.21 Dette forsøket var diskutert, men ikke klarert
med dykkerne på forhånd. Dykkerne følte at de ikke kunne nekte å
delta: «Med alt presset fra alle leger og med tanke på alle jobbene i
fremtiden ble vi tvunget til å samarbeide», forteller Lindahl. «Da vi
kom til 106 meter, fikk jeg intenst vondt i alle ledd. Jeg sa: «Helt
stopp.» Vi skulle ha rett til å avbryte, men ingen hørte! «Svensken får
bends!», sa de andre i kammeret.» Men tross protestene fortsatte
dekompresjonen til 104 meter. Lindahl var veldig redd og hadde forfer-
delig vondt, og maste om å blåses ned igjen. Nå hadde to av nordmen-
nene også fått problemer. Men før det var aktuelt å blåse ned, skulle det
tas ultralyd (Doppler-test) på halspulsåren. Det tok 10–12 minutter før
alt var klart, og det var tøffe minutter. Prøvene viste massiv bobledan-
nelse i vev og blodårer. Endelig ble dykkerne trykksatt til 130 meter,
behandlet med forhøyet oksygenpartialtrykk i behandlingsgassen, og
smertene avtok. Oppstigningen kunne fortsette i vanlig tempo. Vel
oppe følte dykkerne seg friske, og dykket ble erklært vellykket. Men at
forsøket med nødprosedyrer ikke var klarert med dykkerne og at forsø-
ket fortsatte til tross for at en dykker krevde full stopp, var brudd på de
etiske retningslinjene.

Norges dypeste dykk – 504-metersdykket
Det andre dykket i serien, Deep Ex II, fant sted i 1981. Det er det dypes-
te simulerte dykket som noensinne er foretatt i Norge.22 Hele 14 medi-
sinske og tekniske underprosjekter inngikk i programmet. På medisinsk
side var det muligheten for å redusere høytrykksnervesyndrom som sto
i fokus. Forskerne ved NUI ønsket å undersøke om trimix-gassblanding
(blanding av helium, nitrogen og oksygen) hadde en annen virkning på
HPNS enn heliox-gassblanding (blanding av helium og oksygen) som
vanligvis ble brukt. Dykkerne ble derfor delt i to grupper og komprimert
til metningsdybden på hver sin gassblanding. Dernest ble frysetesten
videreført og det ble gjort forsøk med trykkvariasjoner, arbeidsytelsesbe-
grensning og test av øre- og balansefunksjonen. På den tekniske siden
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Anders Lindahl takes a blood sample during 
the Deep Ex II dive.
Photo: Anders Lindahl

Bård Holand undergoes Doppler measure-
ments at a depth of 500 metres to check 
whether gas bubbles have formed in his blood.
Photo: Anders Lindahl
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Expertise was recruited for the experiment on HPNS down to 500 
metres from such sources as Duke University, which had launched a 
dive series called Atlantis. This sought to determine whether HPNS 
could be reduced by using different compression profiles and trimix 
blends down to depths corresponding to 460 metres. No HPNS was re-
ported from a 650-metre dive (Atlantis II) in April 1980 using trimix. It 
was not clear whether this reflected nitrogen narcosis, which was coun-
tered in its turn by the hydrostatic pressure.24 The NUI now wanted to 
test this further with a diving gas mix containing 10 per cent hydrogen 
at 500 metres. Of the six divers in saturation, three breathed this trimix 
blend. One of the divers in the heliox team developed HPNS at 300 me-
tres, so that he was unable to stand upright. Problems also occurred in 
the trimix team, but the researchers wanted to continue investigating 
this at 500 metres because they still hoped that the 10 per cent nitrogen 
in the mix would reduce the HPNS symptoms. At 500 metres, however, 
the divers in the trimix team were so heavily affected by narcosis that 
the dive management had no option but to remove the nitrogen from 

var det utprøving av pusteutstyr, kommunikasjon og sveising som sto på
programmet. Dykket varte i 34 døgn.23

Forsøket knyttet til HPNS ned til 500 meters dyp hentet kompetanse
blant annet fra forskningsmiljøet ved Duke University i USA. Der var det
påbegynt en dykkeserie kalt «Atlantis» som skulle belyse om HPNS
kunne reduseres ved at det ble benyttet forskjellige kompresjonsprofiler
og trimix-gassblanding til dybder tilsvarende 460 meter. I et 650-
metersdykk i april 1980 (Atlantis II) ble det benyttet trimix, og HPNS
ble ikke rapportert. Man visste ikke sikkert om dette skyldtes nitroge-
nets narkoseeffekt, som i sin tur ble motvirket av det hydrostatiske tryk-
ket.24 Nå ville NUI prøve ut dette videre med en dykkegassblanding med
10 prosent nitrogeninnhold på 500 meter. Av de seks dykkerne som var
under trykk, pustet tre mann denne trimix-blandingen. I heliox-grup-
pen fikk en av dykkerne HPNS på 300 meter, med den følge at han ikke
kunne stå oppreist. Det var problemer også i trimix-gruppen, men for-
skerne ønsket å undersøke dette videre på 500 meter fordi det fortsatt

Kapittel 9

Formen er ikke på topp under 504 meters trykk.
Dykkere tar blodprøver på hverandre. Fra 
venstre Anders Lindahl, Bård Holand og Wigulf
Schøll Larsen. 
Foto: Anders Lindahl
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The divers are not in peak physical condition 
under 504 metres of pressure as they take 
blood samples from each other. From left: An-
ders Lindahl, Bård Holand and Wigulf Schøll 
Larsen.
Photo: Anders Lindahl

NorthSeaDivers_indhold.indd   254 11/03/14   11.34



255Controversial research dives

the breathing gas. This was a planned operation, but was not meant 
to give the divers strong withdrawal systems involving anxiety, cramp 
and hallucinations. The experiment thereby demonstrated that nitro-
gen could not be used to suppress HPNS symptoms. Although all six of 
the divers continued on the heliox mix, only one of them managed to 
function. According to diving physician Tønjum, the other five ranged 
from miserable to unusable. One was unconscious for about an hour at 
a certain depth, and another suffered substantial weight loss. Problems 
also persisted after the dive. One diver felt depressed for months, while 
another suffered trembling for almost a year.25

Lindahl, who had also taken part in Deep Ex I, believed there was a 
huge difference between diving to 500 metres and to 300 metres. The 
latter was demanding, but the greater depth was much worse. Simply 
moving a hand rapidly through the air encountered so much resistance 
at 500 metres that it felt like pushing through water.26

Bård Holand, who dived on trimix, was the one who fainted from 
HPNS under compression. He described the dive as dramatic. At 250 
metres, he began to feel that his brain was swelling inside his skull. He 
suffered from tunnel vision, and also experienced a time lag between 
seeing his hand doing something and feeling that he did it. He trembled 
more than usual as well as feeling nauseous:

A growing feeling of general illness soon made it impossible to sit up. 
I had to lie down and simultaneously felt terribly tired. I closed my 
eyes in an attempt to sleep, but experienced what both I and others 
have suffered under similar circumstances – the world rotates when 
you close your eyes and have nothing to focus your gaze on. However, 
the need and desire to escape the ‘misery’ through sleep took over and 
the last thought I can recall before ‘blacking out’ was: ‘Christ, they’re 
continuing the compression’.

When Holand fainted between 250 and 300 metres, he was unable to 
demand a halt to the experiment even if he had wanted to. He only 
recovered consciousness when compression ceased at 470 metres, but 
when they reached 500 metres both he and the others felt nauseous and 
wretched.27

The divers were due to carry out work in the water breathing trimix. 
By the time they reached 504 metres, however, only Wigulf Schøll Lars-
en and Lindahl were ready to dive. Lindahl was in the best shape, so he 
dived first. But when he came out of the water (into the habitat), his 
body developed an odd reaction. One leg stuck out to the side and trem-
bled. Larsen lay more or less ill on the edge of the pool and watched. 
The physical reaction meant that he did not dive. So Lindahl is the only 
person in the world to have made a wet dive to 504 metres on trimix.
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Thanks to the trimix blend, the divers were actually heavily intox-
icated. They were happy regardless and failed to react adequately. In 
line with the programme, the nitrogen was washed out of the breathing 
gas and the divers returned to heliox. But that caused a strong reaction. 
They first developed stomach pains, and then experienced withdrawal 
symptoms like those which can follow getting stoned on drugs. Their 
brains failed to function normally, which was frightening. Lindahl sud-
denly thought he saw a vulture on Larsen’s pillow, and the latter also 
saw birds, snakes and worms. They heard music – Elvis Presley and 
Christmas carols – and colours changed. In other words, they halluci-
nated.28 These reactions disappeared after they had breathed heliox for 
a while.

The ascent to surface pressure became literally an uplift. At 400 me-
tres, Holand felt like a new person. “It was as if something had been 
lifted off me, both mentally and physically,” he recalls. At a later stage 
in the decompression, he experienced pricking in his knees – a form 
of bends. Afterwards, it took a month before the muscular spasms he 
acquired when the gas mix changed had disappeared. He also became 
short of breath more quickly than before. Lindahl reports a substantial 
under-reporting of his own physical and mental symptoms. He was so 
exhausted, for example, that it took him a whole day to pack his bag 
before leaving the NUI. During the days following the dive, he experi-
enced an episode of tunnel vision while walking in the open. He also 
suffered feelings of remoteness afterwards. No long-term follow-up was 
conducted with the divers to pick up such after-effects, and Lindahl 
kept his reactions to himself. Reporting them was a “sissy” thing to do, 
and both he and fellow divers were a little afraid to talk of their sus-
picions about injuries for fear of losing future work. One of the divers 
suffered great mental problems after the dive. Their causes might be 
complex, and naturally might not relate to the dive, but the sad fact is 
that he ended up a few years later in the statistics over former divers 
who chose to kill themselves.

Immediately after it was over, this Deep Ex dive was presented as 
another success. That was important for Nutec, which needed recogni-
tion from its clients to secure more research projects. Several records 
were set, including diving in cold water at 504 metres. A dive lasting 
182 consecutive minutes had been conducted in water under extreme 
pressure with heliox as the breathing gas. Manual welding (both tung-
sten inert gas – TIG – and electrode) had been done at a pressure corre-
sponding to 500 metres of water.29 This dive broke new ground and at-
tracted international attention, but the conclusion was that more tests 
were still needed with both technical equipment and the effects of deep 
diving on humans before it could be stated with certainty that diving to 
such depths was practical and safe.

Kapittel 9

Bergens Tidende, 14. november 1981.
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reaksjon. Det ene beinet sto ut til siden og skalv. Schøll Larsen lå mer
eller mindre dårlig ved bassengkanten og så på. Den fysiske reaksjonen
gjorde at det ikke ble noe dykking på ham. Dermed er Lindahl den enes-
te i verden som har gjort et våtdykk til 504 meter på trimix.

Trimix-blandingen var årsak til at dykkerne egentlig var i en kraftig
rus. De var fornøyde uansett og reagerte ikke adekvat. I henhold til pro-
grammet ble nitrogenet vasket ut av gassen og dykkerne tilbakeført til å
puste heliox, men da fikk de en kraftig reaksjon. Først ble de dårlige i
magen. Deretter fikk de abstinenssymptomer som etter en narkotika-
rus. Hodet fungerte ikke normalt. Det var skremmende. Plutselig følte
Lindahl han så en gribb på puten til Wigulf Schøll Larsen. Schøll Larsen
så også fugler, slanger og ormer. De hørte musikk – Elvis Presley og jule-
sanger – og fargene forandret seg. Kort sagt: De hallusinerte.28 Disse
reaksjonene forsvant etter en tids pusting i heliox.

Oppstigningen ble bokstavelig talt en opptur. På 400 meter følte
Holand seg som et nytt menneske: «Det var som om noe var løftet av
meg både mentalt og fysisk.» Senere i dekompresjonen fikk han stik-
ninger i knærne – en form for bends. Etter dykket tok det en måned før
muskelrykningene, som han hadde fått ved gasskiftet, forsvant. Han ble
også fortere andpusten enn før. Anders Lindahl forteller om en betyde-
lig underrapportering av egne fysiske og psykiske symptomer. For
eksempel var han så utmattet at han brukte en hel dag på å pakke bagen
sin da han skulle forlate NUI. I dagene etter dykket opplevde han en epi-
sode med tunnelsyn mens han var ute og gikk tur. I tiden som fulgte,
følte han seg fjern. Det var ingen langtidsoppfølging som fanget opp
slike ettervirkninger, og Lindahl holdt reaksjonene for seg selv. Det var
ikke tøft å si fra, og både han og andre dykkerkolleger var til dels redde
for å fortelle om mistanke om skader av frykt for å miste fremtidige job-
ber. En av dykkerne fikk kraftige psykiske problemer en tid etter dykket.
Årsakene til det kan være sammensatte og trenger selvsagt ikke bare
skyldes dykket, men det sørgelige faktum er i hvert fall at han noen år
senere endte i statistikken over tidligere dykkere som valgte å ta livet av
seg.

Like etter avslutningen ble også dette Deep Ex-dykket fremstilt som
vellykket – det var viktig for NUTEC, som hadde behov for anerkjen-
nelse fra sine oppdragsgivere for å få flere forskningsprosjekter. Blant
annet var det satt flere rekorder. Det var blitt dykket i kaldt vann på 504
meter. Det var utført et 182 minutter langt sammenhengende dykk i
vann under ekstremt trykk med heliox som pustegass. Bemannet svei-
sing (TIG- og elektrodesveising) på trykk tilsvarende 500 meters dyp var
gjort.29 Dykket sprengte grenser og vakte internasjonal oppmerksom-
het, men det ble konkludert med at det fortsatt var behov for flere tester
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Bergens Tidende, 14 November 1981. The 
headline reads: Divers on the way “up” to 
celebrate success.
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A closer analysis of the results a couple of years later yielded more 
judicious conclusions. A Nutec report published in 1983 concluded 
that “the experiments identified significant medical and psychological 
changes in the test subjects and showed that the equipment needed im-
provements.”30 Comments on the technical aspects included the need 
for better camera monitoring, while the breathing equipment required 
upgrading to achieve acceptable reparatory resistance, heating and gas 
humidity. Nor was communication good enough at such great depths. 
Even with the use of speech converters, only 30 per cent of the words 
spoken were comprehensible at 200 metres. That fell to 22 per cent at 
300 metres and a mere 10 per cent at 500 metres. To communicate, 
better and more reliable microphones had to be installed in the diving 
masks. These matters called for improvements.

The medical problems related in part to the occurrence of the bends, 
with gas bubbles forming in body tissues, particularly during “deep ex-
cursions”. Although the trial was conducted well within the US Navy’s 
diving tables, gas bubbles were detected in the carotid artery of one 
diver during an ultrasound investigation, and this part of the experi-
ment was immediately cancelled. A reduction in red blood cells was 
also identified in the divers after the dive, which showed that they had 
been subject to major stress. Third, it transpired that the divers tired 
more rapidly with increasing depth, which boosted the danger level. 
Muscle strength was nevertheless the same as on the surface. Fourth, 
diver appetite declined and they lost up to 10 kilograms in weight. Fifth, 
the subjects coped less well with temperature changes as the depth in-

både på teknisk utstyr og på dypdykkingens virkning på mennesker før
det kunne fastslås med sikkerhet at dykking på så store dyp var praktisk
gjennomførbart og sikkert.

Ved nærmere analyse av resultatene et par år etter var konklusjonene
mer nyanserte. I en NUTEC-rapport som ble publisert i 1983, står det at:
«forsøkene påviste signifikante medisinske og psykologiske endringer
hos forsøkspersonene og viste at utstyret trengte forbedring.»30 På den
tekniske siden ble det blant annet påvist behov for bedre kameraovervå-
king. Videre trengte pusteutstyret å forbedres for å oppnå akseptabel
pustemotstand, oppvarming og passende gassfuktighet. Kommunika-
sjonen var heller ikke god nok på så store dyp. Selv med bruk av taleom-
former var gjenkjenneligheten av tale 30 prosent ved 200 meters dyp, 22
prosent ved 300 meters dyp og bare 10 prosent ved 500 meters dyp. For
å kunne kommunisere måtte det installeres bedre og mer driftssikre
mikrofoner i dykkermasken. Disse tingene trengte utbedring.

De medisinske problemene besto blant annet i at det oppsto trykk-
fallssyke med gassbobler i kroppsvevet, særlig ved «dype ekskursjoner».
Selv om forsøket holdt seg godt innenfor US Navys dykketabeller, ble det
oppdaget gassbobler i en av dykkernes halspulsåre under en ultralyd-
undersøkelse, og denne delen av forsøket ble avbrutt umiddelbart. Det
ble dessuten påvist en reduksjon i antall røde blodlegemer hos dykkerne
etter endt dykk, noe som viste at dykkerne hadde vært utsatt for en sterk
påkjenning. For det tredje viste det seg at dykkertretthet opptrådte ras-
kere ved økende dyp, noe som økte farenivået. Muskelstyrken var like-
vel den samme som på overflaten. For det fjerde fikk dykkerne redusert

Kontroversielle forskningsdykk

Det klargjøres for sveiseforsøk på 500 meters
dyp. Richard Dawson og Anders Lindahl foretok
en rekke sveiseforsøk på 500 meters dyp med
vellykket resultat. 
Foto: Anders Lindahl
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Getting ready for a welding test at 500 metres. 
Richard Dawson and Anders Lindahl under-
took a number of these tests at this depth, 
with successful results.
Photo: Anders Lindahl

NorthSeaDivers_indhold.indd   257 11/03/14   11.34



258 Chapter 9

creased. Neither breathing gas nor diving suit heating were satisfacto-
ry.31

Jens Smith-Sivertsen, then a diving medical officer at Haakonsvern, 
felt compelled in August 1982 to warn director general Torbjørn Mork 
at the Norwegian Directorate of Health against giving the NPD a green 
light for diving to 300 metres:

Experience from the Deep Ex dives at Nutec gives grounds for con-
cern … The risk of serious health damage in connection with this 
diving indicates that the Directorate of Health should take the initia-
tive to get the plans assessed by a neutral and competent specialist in 
diver medicine. Technical/financial interests and specialist knowl-
edge could otherwise easily push health considerations aside.32

appetitt med vekttap på inntil ti kilo. For det femte tålte dykkerne dårli-
gere temperaturendringer på økende dyp. Verken pustegass- eller dyk-
kerdraktoppvarmingen var tilfredsstillende.31

Jens Smith-Sivertsen, som var dykkerlege ved Haakonsvern på dette
tidspunktet, så seg i august 1982 nødt til å advare helsedirektør Torbjørn
Mork mot å gi Oljedirektoratet grønt lys for dykking ned til 300 meter. 

Erfaringene fra Deep Ex-dykkene ved NUTEC gir grunn til bekymring. …

Risikoen for alvorlig helseskade i forbindelse med denne dykkingen tilsier

at Helsedirektøren bør ta initiativ til å få planene vurdert av en nøytral,

kompetent dykkemedisinsk faginstans. Tekniske/økonomiske interesser og

fagkunnskap kan ellers lett skyve de helsemessige hensyn til side.»32

Kapittel 9

Stein Rygland feirer 30-årsdagen med kranse-
kake under høyt trykk. 
Foto: Anders Lindahl
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Stein Rygland celebrates his 30th birthday 
with an almond cake under high pressure.
Photo: Anders Lindahl
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This letter was copied to the NPD. The question had now been raised 
about how much control was being exercised over the health risks of 
diving to 300 metres. The NPD had been warned against approving 
diving to this depth. In addition, the impartiality of research at Nutec 
had been questioned.

An article by Tønjum, who headed the diving section at Nutec, ap-
peared in less than a week later in Norwegian technical weekly Tekn-
isk Ukeblad. This concluded that all diving beyond 200-240 metres had 
still to be regarded as experimenting with humans. Tønjum emphasised 
that research dives should occur in the university system or the navy, 
where stringent ethical guidelines had to be observed for experiments 
involving people. The problem was that most diving research and devel-
opment was conducted by the industry itself. A common denominator 
of dives conducted to 300 metres or beyond by Comex, Taylor Diving 
and Salvage Co, Wharton Williams and others was that the results were 
carefully guarded company secrets and not publicly available. Accord-
ing to Tønjum, this was unacceptable and hampered efforts to find 
solutions to a number of important questions which needed to be clari-
fied if deep diving was to be permitted on a regular basis. The effect of 
HPNS on people immediately and in the long term was unknown, for 
example. Nor was it known what impact repeated pressurisations had 
on the human body. The boundary which separated “shallow” and deep 
dives had still not been determined. No rules existed for how thorough-
ly deep divers should be tested before being allowed to work. Another 
question was the advisability of allowing deep divers to remain in satu-
ration beyond 16 days, which the industry wanted for commercial rea-
sons. Technical specifications for DSVs and the equipment they carried 
had not been developed at the time. Deep diving would need the best 
breathing equipment and heat protection available on the market. Tøn-
jum concluded that more research was required, and that deep diving 
still had to be regarded as experimental. Planned activities had to be 
clarified ethically and be subject to medical supervision.33

Tønjum was not alone in such criticism. A report from Nutec re-
searcher Erik Jacobsen, dated June 1983, was critical of the pressure in 
the diving industry. He maintained:

The tempo of future oil and gas production in deep water (beyond 
200 metres) on the NCS would depend on the available underwater 
technology. This technology should be effective, reliable and secure 
with regard to the work which is to be conducted below water. The 
technology currently available is not satisfactory. It will not be easy 
to meet this challenge, since the necessary technology will be very 
complex.34
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Problems with deep diving had been identified on the medical, tech-
nical and organisational sides. The NPD had not least been warned. But 
what was done about the weaknesses exposed? Did these results have 
any effect on Nutec’s continued research activity?

Stronger industrial control

The criticism from the medical experts was undoubtedly hard to swal-
low for some in the Nutec system, which was under pressure from sev-
eral quarters. Critical articles in the media were not what a company 
which lived from contract work most needed. It was one thing to point 
out that research by the diving industry itself failed to meet a sufficient-
ly high ethical standard because the results were treated as commercial 
secrets. It was an entirely different matter to question how far Nutec’s 
research findings should be treated as public property. According to Jan 
A Andersen, who headed the centre, the issue of unrestricted and open 
use of medical-physiological and psychological data versus the desire 
of clients for some degree of exclusive rights to the results was a recur-
ring topic in discussions by the Nutec board. Research findings made 
publicly available became headline news in the media, and the industry 
felt that the resulting “clamour” did not serve its interests. Demands for 
further research could help to delay the approval of new development 
projects.

Andersen, who was himself a researcher, was shoved out of the sys-
tem and into a job with Statoil in February 1984. He was replaced by 
Thorvald Mellingen, who had been head of the underwater department 
at Nutec and served before that with Saga. A majority on the board 
wanted somebody who could provide firmer leadership and tighter fi-
nancial management. Nutec was facing a financial crisis, partly as a 
result of heavy investment in the Nutec Fjordbase research vessel and 
new quay facilities. Another consideration was that the organisation 
had expanded from 40 to 70 employees within a few years and had high 
payroll costs. The centre lacked stable operating revenues and was very 
reliant on contract work.

To escape from this financial predicament, the decision was finally 
taken to wind up the Nutec foundation and to refinance and reorganise 
it as a limited company owned 60 per cent by Statoil, 30 per cent by Hy-
dro and 10 per cent by Saga from 1 January 1985.35 DNV and the NTNF 
ceased to have any equity interest, which made the centre even more 
dependent on the oil industry. Thorleif Enger represented Hydro on the 
new board, along with Jon Huslid from Statoil and Bo Brennstrøm from 
Saga.
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The new chief executive had a good grasp of the industry’s require-
ments, and was concerned to adapt the organisation better to the mar-
ket. A good reputation among potential clients was important. The goal 
was to win work for Nutec, and the conditions which created controver-
sy were played down – including the dispute over ethical clearance. But 
those responsible for the medical side persuaded the board to resolve 
that the Helsinki Declaration was to be observed in all research dives 
at Nutec. This decision was made in December 1984, just before the 
change in ownership. An adjustment to the market in connection with 
that restructuring can be seen in the amendment made to Nutec’s busi-
ness purpose clause. From being a national centre of expertise in the 
fields of diving technology and hyperbaric medicine/physiology, as the 
previous clause stated, Nutec was now merely to offer services in diving 
technology and hyperbaric medicine/physiology.

Diving department head Tønjum, as the person who had most prom-
inently maintained that diving research must be pursued in accordance 
with strict ethical guidelines and who had noted that deep diving was 
a long way from practical application, felt under pressure in a number 
of cases.36 This all came to a head when the board appointed Tom Getz 
as the new head of the diving department in the spring of 1985. He had 
a naval education and experience from offshore operations.37 Tønjum 
thereby lost his job as head of the diving department, and was offered 
an alternative post as the medical officer at Nutec. This meant in real-
ity that the centre opted to depart from a professional medical leader-
ship model. Tønjum’s response was to resign. He was followed by Arvid 
Påsche, a physiologist who had been assistant head of the diving de-
partment. The trade unions protested, and the whole workforce in the 
department complained directly to the board over what had happened. 
But it was too late. There was no way back. The medical expertise and 
leadership had clearly been pushed aside after the oil companies took 
over as owners.

Tønjum went public and criticised the board for wanting to conduct 
experiments on humans without having a physician as the responsible 
specialist, which did not accord with the Helsinki Declaration.38 The 
NPD expressed concern, too. “We risk losing the expertise which has 
taken years to build up in Norway.”39 The scientific community at Nutec 
was also weakened. All in all, 20 highly qualified staff left over a short 
period after the oil companies took over. This indicated a deep-seated 
lack of confidence in the senior management and the chair.

External criticism was also voiced. Jan Jacobsen in the Energy Di-
vers and Service Association (EDS) was sharply critical of what had 
happened:

Kontroversielle forskningsdykk

Legen Stein Tønjum var leder for dykkeravde-
lingen ved NUTEC.
Foto: Scanpix
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Den nye direktøren hadde god forståelse for industriens krav og var
opptatt av å gjøre organisasjonen mer markedstilpasset. Det gjaldt å ha
et godt ord på seg i markedet. Det var om å gjøre å skaffe NUTEC opp-
drag, og de forhold som skapte kontroverser skulle dempes. Striden om
etisk klarering var et slikt konfliktområde. Men de medisinskfaglig
ansvarlige fikk styret med på å vedta at Helsinkideklarasjonen skulle føl-
ges i alle forskningsdykk ved NUTEC. Vedtaket ble gjort i desember
1984, like før eierskiftet. At det skjedde en markedstilpasning i bedriften
i forbindelse med eierskiftet 1. januar 1985, ser vi av endringen i formål-
sparagrafen som da ble vedtatt: NUTEC som hadde hatt som formål «å
være et nasjonalt kompetansesenter innen områdene dykketeknikk og
hyperbar medisin/fysiologi, skulle nå bare «tilby tjenester innen dykke-
teknologi og hyperbar medisin/fysiologi». 

Leder av dykkeravdelingen, Stein Tønjum, som var den som mest
markant hadde hevdet at dykkeforskningen måtte skje etter strenge etis-
ke retningslinjer og hadde påpekt at det var langt igjen før dypdykking
kunne anvendes i praksis, kjente seg presset i flere situasjoner.36 Det hele
kulminerte da styret våren 1985 ansatte en ny leder for avdeling dykking,
Tom Getz. Han var utdannet ved marinen og hadde erfaring fra offshore-
operasjoner.37 Tønjum mistet dermed sin stilling som leder for dykker-
avdelingen. Han ble i stedet tilbudt en stilling som medisinsk ansvarlig
på NUTEC. I realiteten betydde det at NUTEC valgte å gå bort fra en
medisinskfaglig ledelsesmodell. Begeret var fullt, og Tønjum reagerte
med å si opp. Han ble fulgt av assisterende avdelingsleder for dykkerav-
delingen, Arvid Påsche, som var fysiolog. Fagforeningene protesterte, og
samtlige ansatte på dykkeravdelingen klaget direkte til styret over det
som hadde skjedd. Men det var for sent. Det var ingen vei tilbake. Den
medisinske kompetansen og ledelsen var åpenbart tilsidesatt etter at
oljeselskapene overtok eierskapet.

Tønjum gikk offentlig ut og kritiserte styret for å ville drive forsøk
med mennesker uten å ha en lege som faglig ansvarlig for aktiviteten,
noe som ikke var i tråd med Helsinkideklarasjonen.38 Oljedirektoratet
uttalte også bekymring. «Vi risikerer å miste den ekspertisen i Norge
som det har tatt år å bygge opp.»39 Og fagmiljøet ved NUTEC ble svek-
ket. Alt i alt sluttet tjue høyt kvalifiserte medarbeidere i løpet av kort tid
etter at oljeselskapene overtok eierskapet. Det var tegn på en dyptgå-
ende mistillit til toppledelse og styreformann. 

Kritikken kom også utenfra. Jan Jacobsen i Energi-Dykkere og Ser-
viceforbundet (EDS) var sterkt kritisk til det som skjedde ved NUTEC: 

Det er en katastrofe for dykkernes sikkerhet og helse når NUTEC som vårt

eneste forskningssenter på disse områdene står i fare for å miste sin
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Physician Stein Tønjum headed the diver 
department at Nutec.
Photo: Scanpix
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It represents a disaster for diver health and safety when Nutec, as our 
only research centre in these fields, is in danger of losing its position 
as a free and independent brake on the companies’ drive towards 
using divers in ever deeper water. Hyperbaric medical research has 
only been able to show that damage occurs in key areas. The rea-
sons are still not known, and it could take a long time before all the 
factors have been clarified and we can stand on a solid foundation. 
The government must now see what might happen and ensure that 
hyperbaric medical research is put on an acceptable footing before it 
is too late.40

The bulk of international diving research was conducted by private 
companies. But neither reports nor other documentation was available 
from these commercial dives. This meant that researchers and other 
relevant specialists could not utilise the information to improve diver 
safety in greater depths.41 That made it all the more important for div-
ing research in Norway to be conducted in open forms and to be check-
able. However, the question now being raised both among employees 
and in public was whether Nutec had sufficient independence to safe-
guard the ethical and moral aspects of the research. In many respects, 
it was Nutec which – through its research – could give Norway the key 
to recovering more oil and gas from fields in even deeper water and 
bring it ashore in the country. The reorganisation meant that DNV and 
the NTNF were no longer represented on the board. Statoil, Hydro and 
Saga controlled this body. Although these companies were Norwegian 
and two of them were wholly or partly owned by the state, they behaved 
in many respects like other international players in the oil sector.

The next experiment, the Troll dive, was imminent. Developing 
Troll would require the approval of dives down to 300-400 metres. Ma-
jor assets were at stake. Was this why it seemed timely to tone down 
critical voices within Nutec’s organisation?

Troll and ethics

Troll is the biggest gas discovery in the North Sea and contains 60 per 
cent of the total gas reserves on the NCS. It was initially proven in block 
31/2 during 1979. Since both Shell and Statoil were licensees in the 
field, it was agreed that the former would serve as development oper-
ator with the latter taking over when production began. Negotiations 
began in 1985 to sell the gas. The huge reservoirs were expected to pro-
duce for 70 years. Gas from Troll also represented a stable alternative 
to Russian supplies in a political and security perspective – not least 
during the Cold War. US president Ronald Reagan applied pressure for 
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an agreement to be reached. The gas sales deal was worth NOK 800 
billion when entered into in 1986, and ranked then as the world’s larg-
est energy contract.42 It took 10 years from the signing of this deal until 
production could begin on 1 October 1996. So even though the devel-
opment decision was taken in a political climate influenced by the Cold 
War, the Berlin Wall had long since fallen and East-West relations had 
normalised when exports began from Troll.

Rich gas from Troll was piped to a receiving terminal at Kollsnes in 
Øygarden near Bergen, where it was separated and the dry gas sent on 
by pipeline to markets in continental Europe. This solution called for 

minst under den kalde krigen. President Ronald Reagan i USA presset
på for at en avtale skulle komme i stand. Gassalgsavtalen hadde en verdi
på 800 milliarder kroner da den ble inngått i 1986 og var verdens største
energiavtale på dette tidspunktet.42 Det gikk ti år fra gassalgsavtalen ble
undertegnet til produksjonen startet 1. oktober 1996. Så selv om beslut-
ningen om utbygging ble foretatt i et politisk klima preget av kald krig,
var Berlinmuren for lengst falt og forholdet øst-vest normalisert da
eksporten fra Troll kom i gang. 

Våtgassen fra Troll ble ført innom et mottaksanlegg på Kollsnes i
Øygarden i Hordaland, der den ble separert og tørrgassen sendt videre i

Kontroversielle forskningsdykk

Troll A under slep på vei ut til feltet. Troll var på
mange måter et prestisjeprosjekt. Plattformen
er det høyeste byggverk som noen gang er flyt-
tet på jordens overflate, 472 meter fra betong-
skjørtet til toppen av flammebommen.
Foto: StatoilHydro
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Troll A being towed out to the field. This was 
in many ways a prestige project. The platform 
was the tallest structure ever moved over the 
Earth’s surface, measuring 472 metres from 
its concrete “skirt” to the top of the flare 
boom.
Photo: Statoil
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the Trench to be crossed on the way to Kollsnes. The Troll project ac-
cordingly depended on a research dive at Nutec being approved before 
the development could get the go-ahead.

As development operator, Shell primarily wanted the actual in-
stallation of the massive concrete platform to be done without divers. 
Remotely operated subsea technology was constantly advancing, and 
Troll lay on the boundary for work dives. Diver-free solutions depended 
on the development of subsea production equipment which could be 
replaced, repaired and maintained from the surface or from a subsea 
operating system which did not expose humans to the pressure found 
at 300-400 metres. Since such equipment had not been fully developed, 
Shell felt compelled to use diving to some extent in combination with 
ROVs and modularised equipment.

To secure permission for the necessary diving, Shell and contrac-
tor Seaway planned in 1985 to conduct a research dive to 450 metres 
at Nutec. Six people would participate, and the dive would last for 
30 days. Before this plan was approved, however, disagreement arose 
about its ethical clearance. Shell maintained that the dive was less a 
question of research than of verifying that the company had full con-
trol over what was to happen on the field when development began. 
Since the company had been responsible for a number of previous dives 
to 300 metres, ethical clearance was unnecessary. Shell argued that it 
only leased equipment from Nutec and had the medical expertise to 
interpret the health data itself.43 According to Tønjum, the oil company 
did not understand Norwegian culture and the ethical attitudes which 
prevailed among Nutec staff. Shell was used to being able to do what 
it liked around the world.44 All dives in Nutec’s diving spread had been 
cleared from the start by an ethics committee, and the board decision 
of December 1984 on compliance with the Helsinki Declaration meant 
that no grounds existed for departing from this practice. The signals 
from Nutec’s management were unclear, however, and the turbulence 
in its organisation continued through the summer of 1985. Operations 
manager Cato Hordnes resigned in protest only a few weeks before the 
Troll dive was to begin.45 But planning for the dive continued.

The complicated division of regulatory authority for offshore diving 
between the NPD and the NMD also helped to create a lack of clarity 
over the experimental dives. The NLIA was responsible for supervising 
all inshore diving, including dives in Nutec’s land-based spread. How-
ever, checks by the NLIA were confined to investigating the formal as-
pects of the dive, such as working-time provisions for technicians and 
so forth, and to granting the necessary exemptions so that the work 
could continue around the clock. The authority exercised no supervi-
sion of the medical experiments. Responsibility for that rested with the 
diving physicians at Nutec and the Directorate of Health.46
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In purely formal terms, the NPD was merely an observer during 
the research dives.47 This was a strange arrangement, given that all the 
experiments were intended to acquire knowledge of relevance for off-
shore diving. As a result, the NPD was the regulator with the greatest 
expertise – at least compared with the NLIA. The latter accordingly 
used the former as a technical consultant. As soon as the trials were 
over, the oil companies and diving contractors turned primarily to the 
NPD – including for the interpretation of the results. In cases where 
disagreements existed and things went wrong, such conditions could 
easily lead to a fragmentation of authority.

Both the Directorate of Health and the NLIA gave their consent to 
the dive.48 But it also had to be approved by an ethics committee. The 
first meeting of the regional committee for research ethics in health 
region 3 (western Norway) was planned for 4 September – the same 
day as the original starting date for the Troll dive. The latter according-
ly had to be postponed. Physician and professor Bo Anesjø chaired the 
committee. Its other members were philosophy professor Gunnar Skir-
bekk, law professor Nils Nygaard and representatives from the health 
service.49 The outcome was that the ethics committee also approved the 
dive. This decision reflected a view that it was a research dive, since 
little experience existed at these depths. Only 79 divers worldwide had 
descended to the kind of depth involved here. Although various health 
problems had arisen during the dives, none of the divers were known 
to have suffered permanent health deterioration or had died. The com-
mittee was aware that the dive presented a clear health risk for the six 
divers, but took the view that it did not conflict with medical norms 
for research ethics. Emphasis was given to the right of the divers to 
withdraw at any time, and to a good health insurance plan in the event 
of possible accidents. The committee requested that the medical inves-
tigations after the dive be extended so that more could be learnt about 
long-term effects. Since this was a research dive, the medical conditions 
had to be fully public. No part of the result could be kept confidential.50

But the report from the dive, dated 24 October 1985, was classified 
“Investigation for client, carried out according to client’s specification. 
No distribution outside Nutec without permission from client”. How 
transparent was that?51

One Irish, one Icelandic and four Norwegian divers took part in the 
Troll dive, which was carried out in September-October 1985. Compres-
sion took two days. The divers then spent 11 days in saturation under 
a pressure corresponding to 450 metres, followed by 17 days of decom-
pression. They did jobs in a chamber with water at the bottom depth, 
and then worked three-hour shifts. Their assignments included manual 
work, heavy lifts, and motor and cognitive tests.52 Neurophysiological 
and neuropsychological tests were conducted during the compression 

NorthSeaDivers_indhold.indd   265 11/03/14   11.34



266 Chapter 9

stage, at 450 metres and in the decompression phase. Four of the di-
vers developed HPNS during this dive. Although they reported dizzi-
ness, nausea, tiredness and difficulties concentrating, however, this had 
no effect on their work performance. Most of the symptoms occurred 
around 200-300 metres. All functions returned to normal during de-
compression, and the divers all reportedly felt fine when they returned 
to the surface. It was concluded that the divers were healthy at all depths 
when decompression was conducted at a continuously slower speed and 
with a number of stops on the way.53 Performing maintenance work at 
350-400 metres had now come close to being found acceptable.

However, the assessment of the dive by the divers themselves once 
again diverged clearly from the official reports. One participant, Lar-
sen, who had previously taken part in the Deep Ex dive, characterised 
the Troll test as “indefensible, unacceptable. We had great problems 
in completing the experiment. Afterwards, we were completely ex-
hausted.”54 Sigurdur Hafsteinsson, Bjørn Gjerde and Ole Molvær have 
written memos about their experiences. They all recall that problems 
were encountered in maintaining a stable temperature in the habitat 
– they either sweated or shivered. It was difficult to sleep, and they 
had strange dreams. The worst part, according to Hafsteinsson, was the 
breathing difficulties they faced at 450 metres. The gas seemed much 
too dense, and he thought he was going choke. But there was no point 
in panicking when you were 17 days from the surface, and the choking 
feeling eventually disappeared. The Icelander said nothing to his fellow 
divers at the time. Strangely enough, however, when he told the others 
about it a few days later, they all reported similar experiences. Nobody 
had spoken up because they did not want to complain. Molvær reports 
that even something as simple as eating was a challenge. The density of 
the gas made it impossible to breath through the nose. Trying to breath 
through the mouth when it was full of food being chewed posed prob-
lems. To overcome these, the routine became food in, chew, breath, 
chew, breath and so on until you were ready to swallow.

A few days after decompression started, one of the divers became ill. 
He collapsed during a meal and only a quick reaction by Hafsteinsson 
cleared his respiratory passage so that he could breathe. He regained 
consciousness after 10 minutes of mouth-to-mouth resuscitation, but 
had great difficulties breathing. He suffered major problems for the rest 
of the dive with itching all over his body and difficulties sleeping.

The bottom phase was to be concluded with a rescue exercise. The 
divers were to cut part of an umbilical and swim with a dummy dressed 
as a diver to the dry part of the chamber. They were equipped with 
standard Heliox 18 respirators with an Ultraflow regulator. The latter 
failed to supply sufficient gas, and cutting the umbilical proved more 
difficult than anticipated. Hafsteinsson tried for as long as he could, 
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and probably went too far because he was on the verge of collapse. He 
had to abandon the rest of the test and needed a long time to regain suf-
ficient energy to get into the dry section. He lost 10 kilograms during 
the dive. It was highly stressful.55 The same applied to Molvær, who got 
pains in his lower back and numbness in his legs during his first night 
in a hotel after the dive. He was carried back to the chamber for treat-
ment with pressurisation and oxygen breathing.56

That the dive was particularly tough was supported by clinical find-
ings. Diver physician Alf Otto Brubakk, medical director for the dive, 
warned the NLIA and the ethics committee that five of the six divers 
showed signs of focal central nervous system dysfunction immediately 
after the dive. Although the symptoms were only transitory, this was 
very disturbing. It had been assumed that diving conducted in accord-
ance with accepted procedures and without accidents involved no threat 
to health. Another assumption was that diving deeper than about 180 
metres which produced a number of central nervous system symptoms 
would not have any long-term effects and that the decompression pro-
cedures used were acceptable providing no serious clinical symptoms 
were encountered. These assumptions could no longer be regarded as 
valid, Brubakk maintained. He argued that more findings were prob-
ably made on this occasion than before because the neurological ex-
aminations had been more detailed. It was accordingly important to 
improve medical monitoring of the divers, particularly for damage to 
the central nervous system. Brubakk called for research to continue in 
order to establish where the boundaries lay in purely medical terms.57 
The diver who lost consciousness and broke out in a rash also experi-
enced pains when he approached the surface. He was monitored medi-
cally for three years after the dive.58

This experiment cost Shell almost NOK 20 million. Nutec’s total 
contract for leasing its premises was worth NOK 4-5 million.59 The spe-
cial feature was that the oil company itself interpreted the health data. 
Nutec simply printed out the matrices and handed them over.60 The 
dive took place while the big Troll gas sales agreement was being nego-
tiated with European buyers. Whether that put any additional pressure 
on the dive is difficult to determine, but it was unquestionably very 
important that the operation was declared a success and that no delays 
occurred. Statoil’s agreement with the German buyers of the Troll gas 
was signed on 31 May the following year. The cost of the experimental 
dive represented a microscopic part of the total development bill. By 31 
December 2007, NOK 58.8 billion (in 2008 value) had been invested in 
Troll Gas. The value of the field to Norwegian society is shown by the 
fact that it originally contained 1 331 billion standard cubic metres of 
gas, 25.7 million tonnes of NGL and 1.6 million standard cubic metres 
of condensate (light oil).
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Medical practice and responsibility  
during the OTS dives

Although not all discoveries were as significant as Troll, every field 
development involved major capital spending and substantial profits. 
That also applied to Oseberg, an oil field 130 kilometres north-west of 
Bergen and a little south of Troll. The pipeline planned to carry oil and 
condensate from Oseberg to a receiving terminal at Sture in Øygarden 
would cross the Trench in 350 metres of water. As with all the major 
pipelaying operations, this project would call for extensive and tech-
nically demanding diving work. Several laybarges would be involved, 
each laying different parts of the line so that the pipe ends overlapped. 
Divers were used to connect these sections. They first cut the overlap-
ping pipes to the right length, and then joined them up with hyperbaric 
welding in watertight habitats on the seabed. These connections were 
made on opposite sides of the Trench. Diving in the depths of the latter 
would only be necessary if a later accident to the line called for a repair. 
To have such an emergency response in place, a series of three test dives 

med dykket er vanskelig å si noe om, men det var uten tvil svært viktig at
dykket ble erklært vellykket, og at det ikke oppsto forsinkelser. Statoils
avtale med de tyske kjøperne av Troll-gassen ble undertegnet året etter,
den 31. mai 1986. Kostnadene ved forsøksdykket utgjorde bare en mikro-
skopisk del av de totale utbyggingskostnadene. Per 31. desember 2007
var det investert 58,8 milliarder 2008-kroner i Troll I. At det var snakk
om store samfunnsmessige verdier, ser vi når vi vet at feltets utvinnbare
reserver er 1331 milliarder standard kubikkmeter gass, 25,7 millioner
tonn NGL og 1,6 millioner standard kubikkmeter kondensat.  

Medisinsk praksis og ansvar under OTS-dykkene
Selv om ikke alle felt var like betydningsfulle som Troll, var det ved alle
feltutbygginger snakk om store investeringer og betydelige gevinster.
Det gjaldt også Oseberg-feltet, et oljefelt 130 km nordvest for Bergen, litt
sør for Troll-feltet. Rørledningen som skulle føre olje og kondensat
mellom Oseberg og den planlagte landterminalen på Sture i Øygarden
ville krysse Norskerenna på 350 meters vanndyp. Som ved legging av alle

Kapittel 9

Oseberg feltsenter.
Foto: Terje S. Knudsen
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The Oseberg field centre.
Photo: Terje S Knudsen
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to 360 metres – known as the Oseberg Transport System (OTS) dives – 
were planned for 1986.

With the equipment available at that time, the NPD could approve 
diving operations to 300 metres. But the technology would have to be 
further developed before it could be sanctioned for use down to 350 
metres. In connection with the preparation of a White Paper on the 
development issue, the NPD assured the Ministry of Local Government 
and Labour that it was fully possible to devise equipment which permit-
ted diving to 350 metres with acceptable safety. This statement shows 
that the NPD was playing various roles, both as resource manager and 
safety regulator. Was it certain that both concerns were given equal 
weight? This was apparently the case, given that the licensees, with Hy-
dro as operator, were required by the ministry to devote the necessary 
resources to developing the equipment required.61 The OTS dives were 
planned in part to satisfy this requirement.

In going down to 360 metres, this series was 90 metres “shallower” 
than the Troll dive. Given the results of the latter, the licensees did 
not consider it necessary to conduct research dives deeper than was 

de store transportrørene ville også dette prosjektet medføre store og tek-
nisk krevende dykkeoperasjoner. Flere rørleggingsfartøy ville bli invol-
vert i legging. De ville hver for seg legge forskjellige strekk av røret slik
at rørlengdene overlappet hverandre. Dykkere ble brukt ved sammen-
kobling av disse rørlengdene. Først kuttet de de overlappende rørene i
riktig lengde, og så koblet de dem sammen ved hjelp av hyperbar sveising
i tette sveisehabitat på bunnen. Disse sammenkoblingene skjedde på
hver sin side av Norskerenna. Dykking på så store dyp som Norskerenna
ville derfor bare bli nødvendig dersom det senere oppsto et uhell med
rørledningen som krevde reparasjon. For å ha slik beredskap ble en serie
på tre testdykk til 360 meter, kjent som Oseberg Transport System-dyk-
kene (OTS-dykkene), planlagt gjennomført i 1986.

Med det utstyret som var tilgjengelig på det tidspunktet, kunne Olje-
direktoratet godkjenne dykkeoperasjoner ned til 300 meter, men utsty-
ret måtte videreutvikles før direktoratet kunne godkjenne det for bruk
ned til 350 meter. I forbindelse med utarbeidingen av stortingsproposi-
sjonen for utbyggingssaken forsikret Oljedirektoratet Kommunal- og
arbeidsdepartementet om at det var fullt mulig å utvikle utstyr som gjor-

Kontroversielle forskningsdykk

Teambilde fra OTS-dykket til 360 meter. Foran
fra venstre: Rune Sundsdal, Tord Solberg, Ove
Stiansen, Max Ouzeane. Bak fra venstre: Trond
Hansson, Harald Klinge, Tomas Bauer og Askil
Moe. 
Foto: Trond Hansson
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A team picture from the OTS dives to 360 me-
tres. Front row from left: Rune Sundsdal, Tord 
Solberg, Ove Stiansen and Max Ouzeane. Back 
row from left: Trond Hansson, Harald Klinge, 
Tomas Bauer and Askil Moe.
Photo: Trond Hansson
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required for crossing the Trench. The first dive took two days to reach 
full depth, with a halt every 80 metres for tests to be carried out. Six 
British naval divers took part. One of their jobs was to try out emergen-
cy breathing sets. When this equipment failed, however, the dive had to 
be halted earlier than planned.

Divers competed to take part in the series, with 12 coming forward 
for the second dive. Six of these were selected – five Norwegian and one 
French. The selection process was very thorough, with tests lasting no 
less than seven days. Since earlier research dives had shown stresses on 
the brain and central nervous system, all 12 candidates were subjected 
to X-ray magnetic resonance imaging (MRI) to acquire cross-sections 
of their brains. Four divers were eliminated as a result of this exami-
nation.

The second OTS dive also failed to proceed entirely as intended. 
Thomas Shields, the medical director for the dive, travelled to Aber-
deen the day after it had started. Tønjum, who was now Hydro’s med-
ical specialist, instructed Norcem Comex Subsea to remove Shields as 
medical director. He was replaced by Molvær.62 The dive was suspend-
ed while this process was under way, and the divers – who were by then 

de det sikkerhetsmessig forsvarlig å foreta dykkeoperasjoner på 350
meter. Uttalelsen fra Oljedirektoratet viser at direktoratet hadde flere
roller å spille både som ressursforvalter og som ansvarlig for sikkerhe-
ten. Kunne en være sikker på at begge hensyn ble like godt ivaretatt? Til-
synelatende skjedde det i og med at rettighetshaverne med Norsk Hydro
i spissen ble pålagt av Kommunal- og arbeidsdepartementet å bruke de
nødvendige ressursene for å utvikle det nødvendige utstyret.61 OTS-dyk-
kene ble planlagt gjennomført blant annet for å tilfredsstille dette kra-
vet.

OTS-dykkene, som gikk til 360 meter, var altså 90 meter «grunnere»
enn Troll-dykket. På bakgrunn av resultatene fra Troll-dykk anså ikke
rettighetshaverne det som nødvendig å utføre forskningsdykk dypere
enn det var behov for ved kryssing av Norskerenna. I det første dykket
ble det brukt to dager på å komme ned på full dybde. For hver 80. meter
var det stopp hvor det ble utført tester. Mannskapet besto av seks engel-
ske marinedykkere. De skulle blant annet teste nødpusteutstyr, men da
dette utstyret sviktet, måtte dykket avsluttes tidligere enn planlagt. 

Det var konkurranse om å delta i forsøket. Tolv mann meldte seg som

Kapittel 9

Fra OTS-2 dykket til 360 meter i 1986. Beboerne
i kammer 2: Harald Klinge til venstre. Øverst til
høyre Askil Moe, nederst Tomas Bauer. 
Foto: Trond Hansson
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Residents in chamber 2 during the OTS II dive 
to 360 metres. From left: Harald Klinge, Askil 
Moe (top bunk) and Tomas Bauer.
Photo: Trond Hansson
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at 280 metres – were forbidden to do anything until the new medical 
director was in place.63 The operation then continued as planned.

A slow compression profile was used for the three dives to 360 me-
tres. The divers worked every day in water with a temperature of 3-5°C. 
An important technical goal of the project was to test a new fully au-
tomated welding set, with a remote control system developed by Sintef 
in Trondheim. Both this and manual welding were tested. The weld-
ing set worked satisfactorily. A number of medical examinations were 
conducted. Physician Kari Todnem was responsible for the neurological 
studies. The divers were trained to measure the nerve conduction speed 
in their arm, and carried out a visual evoked-response test. Performed 
at various depths, these tests showed that nerve conduction speed in 
the arm declined with increasing depth. The visual test also showed 
that the same happened with nerve conduction speed in the brain. At 
full depth, the divers presented neurological symptoms such as poor 
balance and trembling hands. They had problems sleeping while simul-
taneously feeling exhausted. Some were nauseous or had diarrhoea. 
Even though they ate well, their weight went down. Three of them were 
so ill that they could not work. Under such high pressure, the divers 

kandidater til det andre dykket. Av dem ble seks personer valgt ut – fem
nordmenn og en franskmann. Utvelgelsesprosessen var svært grundig
med tester i hele syv dager. Siden tidligere forsøksdykk hadde påvist
belastninger på hjerne og sentralnervesystemet, ble det tatt MR-røntgen
av de tolv dykkerkandidatene, noe som ga bildesnitt av hjernen. Ved
denne undersøkelsen ble fire kandidater sjaltet ut. 

Det andre OTS-dykket gikk heller ikke helt etter planen. Thomas 
Shields som var ansvarlig lege for dykket, reiste til Aberdeen dagen etter
at dykket hadde startet. Stein Tønjum, som på dette tidspunktet var
Hydros lege, instruerte da Norcem-Comex om å fjerne Shields som
ansvarlig dykkerlege. Otto Molvær overtok Shields rolle som overordnet
dykkerlege.62 Mens denne prosessen pågikk, ble dykket «frosset». Dyk-
kerne som var på 280 meter fikk ikke lov til å gjøre noen ting før ny
ansvarlig lege var innsatt.63 Deretter kunne dykket fortsette som plan-
lagt. 

Det ble brukt en langsom kompresjonsprofil på de tre dykkene til 360
meters dybde. Hver dag arbeidet dykkerne i vann som holdt tre til fem
grader. Et viktig teknisk formål med dykket var å teste ut et nytt helauto-

Kontroversielle forskningsdykk

Testing av det automatiske sveisesystemet
Pipeline Repair System var en viktig del av
OTS -dykket. Her fra den store hallen på NUTEC.  
Foto: Einar Andersen
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The Pipeline Repair System in the large hall at 
Nutec. Testing this automated welding solu-
tion was an important part of the OTS series.
Photo: Einar Andersen
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were extremely sensitive to temperature changes. They became very 
cold in the habitat at 29°C and sweated if it was more than 31°C.64

After the dive, the subjects were to undergo an extensive health 
check. Even more turbulence occurred among the medical professional 
over these examinations. Norcem Comex wanted to serve the divers 
alcohol to celebrate the conclusion of the first dive in May. The three 
diving physicians protested about this. At a coordination meeting on 
8 May, the issue of consuming alcohol during the four-day test period 
was discussed. Tempers rose, and the physicians were threatened with 
physical violence. The person concerned had made similar threats be-
fore and had attacked and half-throttled a third person during recent 
months. The matter was accordingly raised in writing by physicians 
Molvær, Arthur Dick and John Hjelle. They wrote to Mellingen, Getz 
and Birkeland to ensure that their complaint was not allowed to drop.65

This was not the first time alcohol had been served after a deep dive. 
Ever since the first Deep Ex experiment in 1980, the tradition had been 
to take a glass of champagne when the divers reached the surface.66 In 
the Troll dive, the decision was taken to give each diver a half-bottle of 
whiskey when they reached surface pressure as a reward for the tough 
physiological tests they had undergone. The bottles had been opened 
and drunk before the post-dive investigations were complete, and no 
physician had intervened.67 It was well known in medical circles that 
the use of alcohol was unfortunate. Johan A Aarli, senior consultant in 
the neurological department at Bergen’s Haukeland Hospital, wrote a 
letter in the summer of 1985 to director general Mork at the Directorate 
of Health:

A certain amount of alcohol consumption is not unusual immediately 
after a deep dive. We would note as a preliminary observation that 
relatively small amounts of alcohol led to EEG changes far greater 
than we are used to observing from the influence of alcohol. That 
appears to confirm the assumption that the central nervous system is 
particularly vulnerable after a deep dive.68

There were several reprehensible aspects to the dive. The ethics com-
mittee, which was responsible for clearing the operation in terms of 
medical and research ethics, was uneasy about the lack of continuity 
in the project management and considered postponing the second dive. 
It demanded that “the responsible physician for dive 1 remains in the 
project management for dive 2”. In reality, this did not happen. Dick, 
the project physician for dive 1, charged very high fees and was replaced 
by Shields as the diving medical officer for Norcem Comex.69 After the 
dive began, the latter demanded that all health information – includ-
ing personal notes – be transferred to him. Medical personnel were 
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asked to sign a declaration of confidentiality which contained a clause 
concerning the ownership of original medical data and providing the 
opportunity for onward sale of the information. This also applied to 
the major expanded examinations before and after the dives, including 
lung tests by Einar Thorsen, ear-nose-throat (ENT) checks by Molvær, 
neurological testing by Ragnar Værnes, and neurological/neurophysi-
ological examinations by Todnem.70 Giving away health data was an 
unfamiliar concept for the Norwegian physicians, who maintained that 
Norwegian law governing medical professionals and data protection 
had to apply. Both Molvær and Todnem refused to sign and were threat-
ened with dismissal.71 Norcem Comex presented a written demand on 
4 July 1986 that Molvær, who had then taken over as medical director, 
be removed from all activities related to the dive. The divers were then 
at 360 metres. Nutec, with Mellingen in the forefront, refused to com-
ply with this demand. If it had been accepted, Hjelle would have been 
the sole person with diving medicine responsibility at Nutec, which the 
centre could not permit on safety grounds. As a compromise solution, 
Molvær signed with the reservation that the issue of the ownership of 
original medical data should be considered by the legal faculty of the 
University of Bergen, the Directorate of Health, and the Norwegian 
Medical Association.72

The ethics committee furthermore demanded that a formal contract 
be established between Nutec and Haukeland Hospital on the medical 
assessment of divers before and after the dive. Norcem Comex refused 
to accept the draft contract, and a signed version did not exist even after 
the medical examinations for dive 2 had been completed.

The divers returned to the surface on 20 July. That same evening, 
Norcem Comex invited them to a restaurant for a big dinner with co-
pious amounts of alcohol. Molvær expressed regret at the incident in a 
medical report for OTS dive 2, since the consumption of alcohol was 
known to mess up the results.73 The divers were in the middle of their 
medical examinations. EEG measurements as well as neurological, ENT 
and neuropsychological examinations were scheduled for the day after 
the party.74 But the damage had already been done. However, the next 
dive – OTS 3 – was conducted as planned without irregular episodes.

How did the divers who took part in the OTS series assess the expe-
rience? Trond Hansson was positive. “He is an astronaut of the deeps,” 
wrote Adresseavisen. Hansson was aware of the health risk associat-
ed with deep diving, and was initially sceptical to being a guinea pig, 
but changed his mind after studying reports from earlier dives. After 
the dive, he felt fine and could also contemplate participating in more 
experimental dives.75 He thought he had been looked after well and 
securely compared with the conditions familiar from his operational 
diving – including DSV Tender Comet on Statfjord. He experienced one 
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episode of HPNS, which lasted about 10 minutes, but had not had the 
bends.76

The divers made good money, with a saturation supplement of NOK 
185 000 for 24 days under pressure. That was on top of their regular 
monthly pay of NOK 16 000. All in all, this added up to a very good 
reward in a short time, but must be set against the fact that the body 
was subject to such great stress that an individual could perform a 
maximum of two such dives a year.77 Pay was accordingly not the most 
significant consideration. It was the challenge, the excitement and the 
“honour” which attracted.

Børge Ousland, a well-known Norwegian Polar traveller and moun-
taineer, was another participant in the OTS dives. Although he was in 
very good physical shape, he found the experience extremely stressful. 
“I wouldn’t do it again,” he said a few years later:

It’s not worth the money. But I was inexperienced at the time. The 
excitement drove me. The deeper, the tougher. And then there was 
this market value, of course. As a freelancer, you lived off an image. 
Hydro paid Nutec in Bergen to conduct the pressurisation. The com-
pany wanted to prove that repair work was possible at such depths. If 
I remember correctly, Hydro’s company medical officer went out and 
described the experiment as successful and without problems while 
the divers were still in decompression and nobody knew anything 
at all about the outcome. I had problems getting out of bed in the 
morning for six months after the dive. I was worn out. Exhausted. 
Not in my body, but in my brain. Three hundred and sixty metres 
is too deep. The breathing gas is as dense as porridge. The muscles 
powering the lungs must work hard to force the thick gas through the 
thin respiratory channels.78

Ousland suffered no lasting harm after the dive. But not all the par-
ticipants were equally fortunate. Three other divers had their health 
so badly undermined that they lost both their diving licence and their 
ability to work.

Warnings against deep diving

As mentioned above, the NLIA and the NPD had different roles as offi-
cial regulators with regard to the research dives and the diving business 
in general. The former was authorised to approve the research dives, 
but responsibility for approving and monitoring deep diving in practice 
– with pipelaying operations, for example – rested with the NPD. Both 
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regulators had the same access to information from the experimental 
dives, but drew different conclusions about the safe depth for diving.

The NPD received a letter from the NLIA in April 1988 which noted 
that three of the divers who had taken part in the OTS dives in 1986 
had developed medical conditions – despite the fact that the operations 
had been declared a success.79 The NLIA assumed that the illnesses 
identified by the physicians were related to the diving and took the view 
that such dives should be halted until the medical risks had been clar-
ified. It asked the NPD to assess whether it was medically acceptable 
to make deep dives offshore. Alternatively, even stricter requirements 
should be set for the employer’s programme for medical supervision 
and long-term monitoring of the divers.

However, the NPD was unwilling to listen. It took a sceptical view of 
medical warnings that diving deeper than 180 metres involved a higher 
degree of risk, and preferred instead to listen to that section of medical 
opinion which was more solution-oriented towards deep diving. Provid-
ing the technology was improved, the depth limits could be extended. 
How deeply this view had become entrenched in the NPD was revealed 
by the Storting’s consideration of the OTS development project in 1983-
84. The NPD then assured the Ministry of Local Government and La-
bour that it was fully possible to develop equipment which would make 
diving operations in 350 metres acceptably safe. The NPD thereby 
wanted to ensure that technical solutions were developed which made 
diving at such depths secure while getting Oseberg developed with its 
oil landed in Norway. Since 1985, the NPD’s official line had been that 
diving to 200 metres could be conducted on a routine basis, to 300 
metres was permissible with medical follow-up, and to more than 300 
metres had to be demonstrated to the regulator as acceptable.80 In other 
words, how deep diving would be allowed to go was determined by the 
results of verification dives to those depths.

The NPD had to take account of overall resource management on 
the NCS. At the same time, it was responsible for diver safety. But it did 
not look as if the health and safety of the divers were the first priority. 
Information manager Jan Hagland stated that the letter from the NLIA 
would not change the NPD’s standpoint. “On the basis of current tech-
nical and medical knowledge, we believe it is acceptable to dive to 400 
metres,” he said. At that time, it was not considered practical to replace 
manual labour with remotely operated subsea technology. It would be 
very expensive to develop such technology, the NPD maintained, and 
argued that diver intervention was essential for repairing acute pipeline 
damage.

A number of working dives deeper than 180 metres were conducted 
on the NCS from 1978 to 1990, involving an estimated 40-50 divers. 
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The first was carried out to 207 metres by Dolphin Services on the “sil-
ver block” in 1978.81 Guidelines were replaced in 197-207 metres on 
Gullfaks during September 1979 and April 1980. Divers from Subsea 
Dolphin dived to 185 metres on Veslefrikk in 1981, and two dives were 
made by Oceaneering to 180 metres at unknown locations in 1983.

The Statpipe line was being laid in 1984, and diving took place from 
June to August. Many divers were involved. Pipeline connections were 
made by Seaway in depths ranging from 180 to 220 metres. No cases of 
the bends were registered. Two divers took part in the deepest opera-
tion, to 248 metres off Utsira.82

A guidepost for well 34/7 was burnt off in 248 metres on Tordis East 
during 1984, while a blowout preventer (BOP) was salvaged in 266 me-
tres on Snorre in 1986. Oceaneering carried out template installation 
in 175-186 metres on Veslefrikk in June of the following year, and more 
work was done on this field in 180 metres during 1988 and 1989.83 The 
final dives in this category took place from July to September 1989 in 
218 metres on Gullfaks C. Some 20-25 divers took part in this major 
saturation diving job, which involved welding pipelines to risers via ex-
pansion loops. Four dives were conducted by Aker Comex, each with 10 
days of bottom time plus decompression.84

The deepest working dives on the NCS have accordingly been to 248 
metres. As far as is known, no working dive deeper than 180 metres 
has taken place in these waters since 1990. It appears that the medical 
warnings issued in the late 1980s were taken seriously in practice by 
the operators and diving companies. After the OTS series to 360 me-
tres, no research dives were conducted to similar depths. The deepest 
were to 220 metres in 1989 and 250 metres in 2002.

Medical disagreement over the 400-metre limit

Several factors led to a faster-than-expected decline in demand for deep 
diving. The industry opted to invest in developing remotely operated 
subsea technology. This progressed rapidly and became so advanced 
that it could replace divers on a growing number of fields. That was 
precisely a point which the medical experts seized on. As the consult-
ant in the occupational medicine department at Haukeland Universi-
ty Hospital, Todnem was one of the researchers in Norway who knew 
most about hyperbaric medicine during the 1990s. She warned against 
setting the limit as deep as 400 metres. On the basis of the available 
medical evidence, she wrote a letter dated 2 December 1991 to the 
NPD, Statoil and Hydro in which she asked the companies to revise 
their goal of establishing safe diving down to 400 metres. The 46 divers 
who had performed deep dives on the NCS had participated in a medi-
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Stein Rygland under medisinske undersø-
kelser før DeepEx-dykket starter.  
Foto: Anders Lindahl
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Oljedirektoratets syn. «Ut fra den tekniske og medisinske viten vi har i
dag, mener vi det er forsvarlig å foreta dykk ned til 400 meter», uttalte
han. På denne tiden ble det ikke ansett som praktisk mulig å erstatte
manuelt arbeid med fjernstyrt undervannsteknologi. Det ville være vel-
dig kostbart å utvikle slik teknologi, og ved akutte skader på rørledning-
er var en helt avhengig av dykkere for å gå ned og reparere, mente OD. 

I perioden 1978 frem til 1990 ble det foretatt flere arbeidsdykk dypere
enn 180 meter på norsk sokkel. Anslagsvis var mellom 40 og 50 dykkere
involvert i disse dykkene. Det første dypdykket fant sted i 1978 på 207
meter på Sølvblokken av Dolphin Services.81 Videre ble det i september
1979 og i april 1980 foretatt guideline-utskifting på 197–207 meters
dybde på Gullfaks. Dykkere i Subsea Dolphin dykket på Veslefrikk til 185
meters dybde i 1981. I 1983 ble det gjort to dykk for Oceaneering på 180
meters dybde på ukjent sted. 

I 1984 skulle Statpipe-rørledningen på plass, og det ble dykket i som-
mermånedene juni til august. Mange dykkere var involvert. Rørled-
ningsstøtten skjedde i regi av Seaway. Dykkedybden varierte fra 180 til
220 meter. Det ble ikke registrert tilfeller av trykkfallssyke. I det dypes-
te dykket på 248 meter utenfor Utsira, deltok to dykkere.82

På Tordis Øst ble det i 1984 dykket på 248 meter for å foreta en guide-
postavbrenning på brønn 34/7. I 1986 ble det foretatt berging av en Blow
Out Preventer på Snorre på 246 meter. I juni 1987 utførte Oceaneering
template-installasjon på 175–186 meters dyp på Veslefrikk. Det ble
videre utført arbeid på Veslefrikk i 1988 og 1989 på 180 meters dyp. 83

Den siste dykkeserien på over 180 meter skjedde fra juli til september
1989 på Gullfaks C på 218 meters dybde. Mellom tjue og femogtjue
mann deltok i den store metningsdykkerjobben som besto i å sveise rør
mot stigerør via ekspansjonssløyfer. Det ble utført fire metninger, hver
med en bunntid på ti dager samt dekompresjon i regi av Aker Comex.84

De dypeste arbeidsdykkene foretatt på norsk sokkel er altså til 248
meters dybde. Etter 1990 ble det så vidt man vet ikke utført noen
arbeidsdykk dypere enn 180 meter. Det kan se ut som om de medisinske
advarslene som ble reist på slutten av 1980-tallet i praksis ble tatt på
alvor hos operatørene og dykkerselskapene. Etter OTS-dykkene til 360
meter i 1986 ble det heller ikke utført tilsvarende dype forsøksdykk. Det
dypeste var til 220 meter i 1989 og til 250 meter i 2002. 

Medisinsk uenighet om 400-metersgrense
Det var flere grunner til at behovet for dypdykking avtok hurtigere enn
antatt. Industrien valgte å investere i utvikling av fjernstyrt undervanns-
teknologi. Den utviklet seg raskt og ble så avansert at den på stadig flere
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Stein Rygland during a medical examination 
before a Deep Ex dive begins.
Photo: Anders Lindahl
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cal investigation which had revealed a number of minor injuries to the 
brain and spine in them all. The scope of this damage correlated with 
the depth the divers had descended to and the number of dives they 
had made. Sufficient medical evidence had been accumulated to sug-
gest that such diving was so risky that it would be better to develop new 
strategies for installation and maintenance of oil platforms on the NCS. 
The companies should concentrate instead on remotely controlled sub-
sea technology. She justified this view as follows: “Our experience with 
deep diving is not good. Four of the 46 divers have lost their diving cer-
tificate as a direct consequence of a deep dive. They suffered permanent 
interference with brain function after the dive, which meant that they 
no longer met the requirements for holding a diving licence …”85 Nor 
was anything known so far about the long-term effects of deep diving.

Her statements were based on the results of a research project con-
cerning the long-term effects of saturation diving, which she had been 
conducting with colleagues at Haukeland Hospital and Nutec since 
1986. She took the view that, although an experimental dive had been 
successful from a physiological perspective in that the subjects survived 
and seemed well after the dive, it was not necessarily successful from 

felt kunne erstatte dykkerne. Nettopp dette var et poeng den medisinske
ekspertisen grep fatt i. Kari Todnem, avdelingsoverlege ved Yrkesmedi-
sinsk avdeling ved Haukeland universitetssykehus, som på 1990-tallet
var en av forskerne med mest kjennskap til dykkermedisin i Norge,
advarte mot å sette grensen så dypt som 400 meter. På grunnlag av de
medisinske fakta som forelå skrev hun brev til Oljedirektoratet, Statoil
og Hydro, datert 2. desember 1991, og ba selskapene revurdere målet om
å etablere sikker dykking ned til 400 meter. De 46 dykkerne som hadde
utført dype dykk på norsk sokkel hadde deltatt i en medisinsk undersø-
kelse, og det var funnet flere mindre skader i hjernen og ryggmargen hos
alle. Omfanget av skadene korrelerte med hvor store dyp dykkeren
hadde vært utsatt for og mengden av dykk dykkeren hadde gjennomført.
Det var samlet tilstrekkelig mye medisinsk erfaring som tilsa at slik dyk-
king var så risikofylt at det heller burde utarbeides nye strategier for
installasjon og vedlikehold av oljeplattformer på norsk sokkel. Selska-
pene burde i stedet satse på fjernstyrt undervannsteknologi. Standpunk-
tet var begrunnet med at: «Våre erfaringer med dypdykking er ikke gode.
Fire av 46 dykkere har mistet dykkersertifikatene sine direkte i forbin-

Kontroversielle forskningsdykk

Tomas Bauer tester pusteutstyret UBA-450 ved
220-metersdykket ved NUTEC i 1989.  
Foto: Trond Hansson
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Tomas Bauer tests the UBA-450 breathing 
system during the 220-metre dive at Nutec in 
1989.
Photo: Trond Hansson
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the individual diver’s perspective. Those who suffered less visible dam-
age  – of a neurological nature, for example – could have their lives sig-
nificantly worsened as a result of the experiment.86

Other hyperbaric medicine specialists, such as Brubakk, were more 
open to the possibility of finding a future solution for deep diving. From 
1985, he had been affiliated to the department of biomedical research 
at Trondheim’s Centre for Medical Technology. He observed:

Todnem and I are in agreement right up to the conclusion. Satura-
tion divers operate in rough environments under physical conditions 
which inflict punishment if you breach them. The question is wheth-
er we have opportunities to conduct these operations without hazard 
if we observe the rules of the game. The answer is probably yes, but 
we are in certain grey zones … We humans are not constructed to 
rummage about several hundred metres down. But seeking out ele-
ments we are not constructed for, but which we learn how to master 
within certain limits, is precisely a characteristic of human nature.87

Brubakk concluded that it was still possible to dive close to 400 metres, 
but that more research had to be done to improve procedures and con-
trol systems so that the diving became as safe as possible.88

Since dissent prevailed in medical circles about the long-term ef-
fects of deep diving, the NPD was free to choose the advice it wanted 
to hear and allow the 400-metre limit to remain. As we will see in the 
next chapter, the results of the research dives were not the only criteri-
on involved when the NPD considered this limit.

Common interests

From 1980 to 1990, the decade when diving research was at its peak at 
the NUI/Nutec, technological optimism was the dominant mood. The 
major international projects aimed to demonstrate that it was possible 
to dive safely to great depths. The depth record in Norway was set as 
early as 1981 with the 504-metre Deep Ex II dive. A world record of 686 
metres was set for a simulated dry dive at Duke University.

But this research was not conducted merely to set records and to 
acquire knowledge for its own sake. The experimental dives took place 
because the oil industry needed to show that it was safe to work at the 
depths required by pipelaying across the Trench. Landing petroleum in 
Norway was a significant component in Norwegian oil policy. The polit-
ical guidance for this was established in the “10 oil commandments” as 
early as 1971. By the 1980s and 1990s, the time had come for practical 
implementation of the political visions. The operators were responsible 
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for the actual laying and operation of the pipelines. And it was these oil 
companies which financed research on deep diving.

For various reasons, everyone involved wanted the experiments to 
succeed. The oil companies and diving contractors needed the dives ap-
proved in order to get permission for their development projects to start 
as planned. The NUI/Nutec needed recognition from its clients (the oil 
companies) to secure more research projects, and the divers wanted 
a good reputation in the job market. However, a common feature of 
subsequent reports from the latter was that the unpleasant effects of 
deep diving – the difficulty breathing, the exhaustion, and the post-
dive weariness, not least mentally – had been significantly under-re-
ported. Immediately after a dive, it was pleasure that the whole thing 
had been successfully completed which characterised the press reports 
among others.

The oil companies which had secured permission to develop and 
which had “proved” that they could respond to emergencies with diving 
joined forces in the 1990s to maintain the necessary preparedness. No 
serious accidents occurred with either oil or gas pipelines, and remotely 
operated subsea solutions developed in the meantime rendered diver 
assistance in depths as great as 400 metres unnecessary.

The pragmatic solution embraced by the NUI/Nutec and the NPD 
was fortunate both for the oil industry and for Norway’s oil-based econ-
omy. It never became necessary to use the contingency diving which 
the oil companies had demonstrated that they could do, so the only 
people who risked anything were the relatively few divers who provided 
their own bodies for medical experiments to show that such dives were 
possible. Some of them were injured and lost all or part of their health 
because of these trials.
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Chapter 10

What is the limit?

The NPD took action in November 2002 and declared that diving should 
no longer be conducted in depths beyond 180 metres on the NCS. At 
that time, this seemed like an obvious conclusion – there was a limit 
to how deep humans could dive. The media described the treatment of 
the North Sea divers as a national working environment scandal. But 
it was not a new issue which Norway as an oil nation had to confront. 
The warnings had been many and clear. This was a question not only 
of whether the limit should be set at 180 metres, but also of the general 
conditions to which divers had been subjected in the North Sea. It is 
therefore pertinent to ask why the oil companies and diving contractors 
had accepted that employees for whom they were responsible should 
expose themselves to such a high level of risk. Why had the regulators 
and the politicians failed to set clearer limits earlier?

One obvious answer presents itself – namely that Norway quite sim-
ply could not afford to set such boundaries until it was in a position to 
manage without divers, that diver safety was sacrificed for economic 
interests.1 Such an answer or explanation underlay not only the reports 
many critical journalists wrote about the diver issue, but also to a great 
extent the studies conducted on behalf of the Norwegian government. 
Although this answer is accurate, it nevertheless fails to provide a sat-
isfactory explanation of why so many dominant players took a different 
view at the time. First, a number of measures were adopted which im-
proved conditions for divers. Looking at the different interest groups 
which contributed at various crossroads to extending the permissible 
diving depth, each of them was undoubtedly convinced that they had 
arrived at a reasonable position. That applied not least to the NPD, 
which now finally took action but which had earlier vouched with great 
apparent conviction for most of the deep diving which took place on the 
NCS. It also applied to Nopef’s officials, who were in no way satisfied 

Brain, bones, breathing, lungs, heart, nervous 
system, muscles, blood circulation – most of 
the body’s functions were particularly hard 
hit by diving.
Illustration: US Navy diving manual
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with the working conditions of their diver members but who were will-
ing for a long time to accept a steady extension of deep diving.

As we have seen, the NPD paid close attention at all times to the 
research dives at Nutec. When its diver section assessed possible neg-
ative health effects of North Sea diving, however, the tight-knit net-
works of dominant diving medicine specialists abroad were much more 
influential. Knowledge and attitudes which prevailed in these groups, 
particularly in the USA, the UK and France, were crucial for both the 
major issues which dominated the NPD’s work from the mid-1980s and 
into the 1990s – the acceptable depth limit for dives, and the problem 
of competing diving tables.

The diving tables

The latter problem had, of course, been known ever since Winsnes and 
Smith-Sivertsen first discussed the possibility of establishing standard 
tables in the late 1960s. Critical questions had been posed by the di-
vers over the tables used since they joined Nopef in 1977. The newly 
created NPD diving section initially confined itself to requesting that 
the companies report the tables they actually used.2 Regarding these 
as commercial secrets, the companies complied only reluctantly. When 
the NPD finally received the tables, however, staff in the diving section 
were not quite sure what they should do with them. Just like Winsnes, 
they struggled to identify criteria for an objective and scientific assess-
ment of the tables.

It was one thing to conduct extreme research dives and investigate 
whether the divers were injured by them. Assessing the nuances in the 
tables used on an everyday basis in the North Sea was another matter 
entirely. The question was whether anyone was actually capable of do-
ing it. Know-how among the Norwegian specialists in the early 1980s 
was weak compared with larger and more experienced professional 
teams in the USA and France. Rosengren, head of the NPD’s diving 
section, was certainly aware of that. He had himself participated in div-
ing research for Comex.3 As long as no alternative existed, his section 
ended up approving all the tables submitted to it. A possible temporary 
solution would have been to adopt the US Navy’s tables as a minimum 
standard. But these were by no means perfect. As mentioned above, 
they were not tailored for lengthy work under the extreme conditions 
prevailing in the North Sea – not least the cold water. It was generally 
appreciated, both by the regulator and in the Norwegian diving com-
munity, that great uncertainty prevailed about long-term use of these 
tables.4 But many divers nevertheless regarded the US Navy tables as 
safer than the many company versions which used faster ascent times.
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The most obvious solution was still to draw up a standard table, as 
Winsnes and Smith-Sivertsen had contemplated. This could be based on 
a conservative interpretation of the existing solutions – in other words, 
taking the best from the different variants. It was generally appreciated 
that the longer divers took to ascend, the smaller were the chances of 
gas accumulating as bubbles in their bodies. The NPD had the power to 
introduce such tables, even if this would increase industry costs. Little 
mental arithmetic was required to work out that such conservative ta-
bles could be very expensive for the industry. It was one thing to take 
precautions, but what if the requirements specified an unnecessarily 
long ascent? Possible action against the companies demanded a certain 
degree of courage, a strong will and great professional self-confidence 
on the part of the NPD. Naturally enough, the latter also looked at what 
happened elsewhere. None of the countries regarded as comparable had 
specified common diving tables.

In December 1984, the NPD signalled for the first time that it 
planned to evaluate the company tables.5 This was still not about a 

Hvor går grensen?

Utdrag fra US Navy-tabell. Dybdene som er vist
på tabellen, fra ca. 46 til 55 m, tilsvarer området
hvor en dykker kan bli nitrogenforgiftet av ren
luft.
Kilde: US Navy Diving Manual
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midlertidig løsning hadde vært å innføre US Navys tabeller som en min-
ste standard. Disse tabellene var på ingen måte perfekte. De var som
nevnt ikke tilpasset lang tids arbeid under de ekstreme betingelsene som
gjorde seg gjeldende i Nordsjøen – ikke minst det kalde vannet. Det var
allment kjent både på myndighetssiden og i det norske dykkermiljøet at
det var stor usikkerhet knyttet til langtidsbruk av disse tabellene.4 Men
mange dykkere opplevde likevel US Navy-tabellene som sikrere enn de
mange selskapstabellene som brukte raskere oppstigningstid. 

Den mest nærliggende løsningen var fortsatt å utforme en standard-
tabell, slik Winsnes og Smith-Sivertsen hadde vært inne på. En slik
tabell kunne basere seg på en konservativ tolkning av allerede eksiste-
rende tabeller – altså at man tok det beste fra de ulike variantene. Det var
allment kjent at jo lengre tid man brukte på oppstigning, desto mindre
sjanser var det for at gassen samlet seg opp i kroppen som bobler. Olje-
direktoratet hadde myndighet til å innføre slike tabeller, selv om dette
ville påføre industrien økte kostnader. Det skulle ikke mye hoderegning
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Extract from a US Navy diving table. Ranging 
from about 46-55 metres, the depths shown in 
the table correspond to the area where a diver 
could suffer nitrogen poisoning from breath-
ing ordinary air.
Source: US Navy diving manual
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common standard, but the regulator had now indicated that it was con-
sidering the possibility. A comparison of the tables already received by 
the NPD showed that the difference between the fastest and most con-
servative ascent times was a whole week for diving to 1 000 feet (305 
metres).6 Given the saturation supplements paid to the divers and the 
fact that a diving spread could not be used for work during decompres-
sion, the company opting for the slowest table faced very substantial 
additional costs.

Foreign companies were not alone in seeing opportunities to save 
money by operating with tight ascent times. In March 1984, many di-
vers in Stolt-Nielsen Seaway (SNS) reacted when it introduced diving 
tables with noticeably faster ascent times than the US Navy’s version.7 
While the company’s tables were conservative in deep water, they 
matched Comex in permitting more rapid decompression from medi-
um depths. When diving to 54 metres, the table reduced the ascent 
time by 23-28 per cent. This had major consequences for the many SNS 
employees who dived on Ekofisk, since this was more or less their daily 
working depth.

One way to assess the effect of the relevant tables was to compare 
their impact on reported cases of the bends. After using the new tables 
for a year, SNS could demonstrate that it had not experienced a single 
incidence of this condition. 2W and Oceaneering, who both claimed 
to base their operations on the US Navy tables, had suffered five and 
six cases respectively.8 With such results, it was difficult to claim that 
SNS’s faster ascents gave poorer results than the US Navy tables.

However, a number of factors other than the actual decompression 
time in the tables could affect the incidence of the bends. When mat-
ters were urgent, the companies did not always abide by their specified 
standards. Both Norwegian and foreign divers could report that pres-
sure on them during the actual work was greater in the foreign compa-
nies than in Norway’s SNS. US diver Gerry Cronin, who joined Seaway 
in the 1980s, recalls how the modern equipment and the actual pace of 
diving made it more attractive to work for the Norwegian contractor:

SNS’s DSVs were the best. No other company had anything similar 
at the time. With two modern bells on board, which could both be 
operated inside the ship, efficient navigation systems and a lot more 
new and good equipment, it was a lot easier to dive safely. I remember 
one episode when a supervisor specifically ordered me to work more 
slowly while I was in the water. I’d never experienced that before.9

Another problem in comparing companies based on registered inci-
dents of the bends was under-reporting. First, the criteria for defining 
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Albert Johnsen arbeidet tidlig på 1970-tallet i
3X. Han fungerte i en periode som dykkerleder.
Etter en teoretisk utdannelse ble han leder for
dykking, først i Mobils Statfjord-organisasjon
og senere i Statoil. 
Foto: Leif-Tore Skjerven
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til for å se at slike konservative tabeller kunne påføre industrien svært
store kostnader. Én ting var å sikre seg, men hva hvis man stilte krav om
en unødvendig lang oppstigningsperiode? Et mulig inngrep overfor sel-
skapene krevde både et visst mot, sterk vilje og stor faglig selvsikkerhet
fra Oljedirektoratets side. Oljedirektoratet skjelte naturlig nok også til
hva som skjedde i andre land. Ingen av landene man sammenlignet seg
med, hadde utformet krav om felles dykketabeller.

I desember 1984 signaliserte Oljedirektoratet for første gang at det
planla å evaluere selskapenes tabeller.5 Det dreide seg fortsatt ikke om
en felles standard, men med det hadde direktoratet markert at det vur-
derte muligheten. En sammenligning av tabeller direktoratet hadde
mottatt tidligere, viste at forskjellen mellom den raskeste og den mest
konservative oppstigningstabellen var en hel uke for dykking på 1 000
fot (305 meter).6 Med de metningstillegg som gjorde seg gjeldende blant
dykkere, og det faktum at et dykkesystem ble blokkert for annen virk-
somhet i den aktuelle perioden, dreide det seg om en meget stor ekstra-
kostnad for det selskap som valgte den mest konservative tabellen. 

Det var ikke bare de utenlandske selskapene som så mulighetene til å
spare penger ved å operere med stramme tabeller. I mars 1984 reagerte
mange dykkere i Stolt-Nielsen Seaway da selskapet introduserte dykke-
tabeller med en markert raskere oppstigningstid enn US Navy-tabel-
lene.7 Selskapets tabeller var konservative på store dyp. Men i likhet med
Comex tillot selskapet en raskere oppstigning fra mellomstore dyp. Ved
dykking på 54 meter innebar tabellen en reduksjon av oppstigingstiden
på mellom 23 og 28 prosent. For de mange i Stolt-Nielsen Seaway som
dykket ved Ekofisk, fikk dette store konsekvenser i og med at det langt
på vei dreide seg om deres daglige arbeidsdybde. 

En måte å vurdere effekten av de aktuelle tabellene på, var å se på hvil-
ken effekt de hadde i form av innrapporterte tilfeller av trykkfallssyke.
Etter å ha brukt de nevnte tabellene i ett år, kunne Seaway vise til at de
ikke hadde hatt et eneste tilfelle av trykkfallssyke. 2W og Oceaneering,
som begge viste til at de baserte seg på US Navy-tabeller, hadde hatt hen-
holdsvis fem og seks tilfeller i den samme perioden.8 Med slike resulta-
ter var det vanskelig å avvise at Seaways raskere oppstigningstabeller var
dårligere enn US Navy-tabellene. 

Det var imidlertid flere andre forhold enn selve oppstigningstiden i
tabeller som kunne virke inn på antall tilfeller av trykkfallssyke. I situa-
sjoner hvor det hastet, var det ikke alltid sikkert selskapene fulgte de
standardene som ble oppgitt. Både norske og utenlandske dykkere
kunne vise til at presset i selve arbeidssituasjonen var hardere i de uten-
landske selskapene enn i det norske Seaway. Den amerikanske dykkeren
Gerry Cronin, som kom til Seaway på 1980-tallet, viser til hvordan det
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Albert Johnsen worked in 3X during the early 
1970s, and acted as diving supervisor for a 
period. After a theoretical education, he be-
came the diving manager for Mobil’s Statfjord 
organisation and then for Statoil.
Photo: Leif-Tore Skjerven
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this condition were often unclear. And a diver could have symptoms 
without reporting them.

How far were the oil companies responsible?

The introduction of internal control by the NPD opened a way to pre-
vent competition over diving tables – without the regulator setting a 
standard. This regulatory philosophy required the oil companies to 
ensure the best possible level of safety both for their own employees 
and for contractor personnel. Where the government had not drawn up 
regulations, the operator itself was required to develop procedures and 
standards which gave good results. The combination of internal control 
and the general spotlight on safety after the Alexander L Kielland disas-
ter helped to give the safety proponents among top management greater 
room to manoeuvre. Albert Johnsen, diving operation superintendent 
at Mobil, was one of these enthusiasts. He told Stavanger Aftenblad in 
October 1984 that the US oil major would demand that the diving con-
tractors operating on Statfjord use the strictest decompression tables.10 
He referred precisely to the fact that internal control also required Mo-
bil as operator to accept responsibility for safety during diving.

Johnsen’s initiative was a model example of the action which in-
ternal control was intended to inspire. When a big operator made de-
mands, the diving contractors had to accept them. But more than a 
statement from a local diving superintendent in one oil company was 
needed to overturn the basic competitive realities. First, all the opera-
tors had to set the same strict requirements. Moreover, what a safety 
enthusiast stated one day could be undermined the next if procurement 
departments in the companies still accepted the lowest bid. And the 
pressure to identify the cheapest possible solutions was given a sharp 
boost when oil prices virtually collapsed in 1986 and lay below USD 10 
per barrel for a time.

At a conference on diver working conditions organised by Nopef 
in 1987, Johnsen admitted that the problem of diving contractors who 
competed by underbidding each other was far from overcome.11 Like 
other members of the Statfjord organisation, he had by then begun to 
work for Statoil. One problem he had encountered in his eagerness to 
get Mobil and Statoil to take the safety challenges of diving seriously 
was that the oil companies traditionally did not regard diving as part of 
their business. It was a service they sourced externally. Of course, the 
oil companies had long experience of buying services from contractors 
in a number of areas – such as drilling. But the latter was historically 
linked with the oil industry in every respect. Oil companies and drill-
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ing contractors had learnt how to work with each other, and the com-
panies accordingly always had in-house experts who could decide at 
any time to monitor the work being done. But they seldom had similar 
knowledge of diving. When the industry expanded offshore, oil compa-
ny representatives could stand shoulder-to-shoulder with the relevant 
diving contractors and demand results. Few had any appreciation of 
the challenges faced by the divers under water. In-house expertise on 
diving needed to be built up before the oil companies could seriously 
take on the responsibility formally assigned to them under the internal 
control regime. Johnsen himself resigned from his diving-related job in 
Statoil.12

How deep?

In the mid-1980s, the NPD’s diving section shelved all efforts to regu-
late the diving tables used by the contractors. It gave priority instead to 
a pressing need to clarify how far down a diver could go. This issue had 
not become less significant after diving associated with the Statpipe 
project was completed in 1984. The first stage of the Gullfaks devel-
opment was at its most hectic between 1984 and 1986. This field lay 
in 130-220 metres. And the Storting gave the go-ahead for developing 
Troll in 300 metres of water during December 1986. Installation of the 
actual Troll A gas platform and associated pipelines to Kollsnes and 
back across the Trench to Zeebrugge was completed in 1996. But the 
parliamentary decision assumed that the required diving capacity was 
available. In the meantime, a number of large and medium-sized oil and 
gas discoveries would also require diving in deep water. Veslefrikk, in 
185 metres, was approved for development in 1987 and came on stream 
two years later. Saga received one of the biggest technological challeng-
es in May 1988, when it was given the job of developing Snorre – a 
difficult reservoir in 300-350 metres of water. Shell got the green light 
during December 1988 to develop Draugen in 251 metres in the Halten 
Bank area of the Norwegian Sea. Major projects – Sleipner, Oseberg 
and so forth – with the potential to boost diving in rather shallower 
waters were also approved in this period. All the principal installations 
on Ekofisk were jacked up in 1987 because the seabed in the area had 
subsided about seven metres since production began. This was enough 
to have significant consequences for decompression time when diving 
on the field. However, the picture which emerged was unambiguous – a 
future was envisaged in which diving on the NCS gradually moved into 
deeper waters.

The dilemma was clear enough for the Norwegian diving business 
as a whole. A halt could be called by saying that diving was possible to 
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such-and-such a depth, but no further. If this limit were set shallower 
than what seemed the likely working depth on the many new installa-
tions, the scale of diving was likely to be drastically curtailed. The oil 
companies and the subsea entrepreneurs had to turn the long-estab-
lished vision of a diverless future into reality.13 There was every rea-
son to believe that, were such a technology to become functional, it 
would also undermine diving in shallower waters. The alternative was 
to gamble on the assumption that the limit at which it was physiolog-
ically possible for people to work had not yet been reached, and that 
the challenge lay in a continued improvement of equipment and safety 
procedures.

When the Storting approved the development of Oseberg and the 
landing of oil from that field in 1983, a crucial condition was that the 
NPD would vouch for the ability to conduct diving operations down 
to 300 metres.14 This decision also showed how science, politics and 
responsibility could easily intermingle on major projects. The OTS pipe-
line to Øygarden would go as deep as 350 metres, giving a 50-metre 
shortfall before a development could be regarded as fully acceptable. 
The Ministry of Local Government and Labour nevertheless gave the 
Storting the assurances it required to reach a development decision by 
stating that developing the necessary equipment was entirely feasible. 
In other words, the ministry assumed that no medical constraints exist-
ed for diving to 350 metres. The OTS dives at Nutec in 1986 confirmed 
the final 50 metres for the NPD (see chapter 9). All the same, with a 
very expensive development already under way, it would have taken a 
lot for a different conclusion to have been reached.

The controversies associated with the many research dives at Nutec 
helped to make it politically difficult to use the outcome of develop-
ment-related tests by the oil companies as the only criterion when de-
termining a limit for deep diving. The latter was not simply a matter of 
suitable equipment and how much a person could cope with under the 
conditions which prevailed in a controlled experimental dive. It was 
also a question of how much risk was acceptable and what sort of gen-
eral working conditions should apply for a diver. The local government 
ministry accordingly wanted to secure a limit for deep diving which was 
more firmly entrenched. A task force was established in May 1986 with 
the mandate to assess “at which depths it was acceptable to conduct 
diving operations on the NCS”.15 This body included representatives 
from the NPD, the Directorate of Health and the NLIA. The AODC 
represented the contractors, the Norwegian Industry Association for 
Oil Companies (Nifo) the oil companies and Nopef the divers.

It was the Troll development which created a particular need to ex-
tend the boundaries for deep diving on this occasion. In practice, how-
ever, the task force had no real influence on this project. In December 
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1986, even before it had completed its work, the Storting considered 
an extensive plan for the first phase of the Troll development.16 The gas 
pipelines from the field would lie in depths down to almost 400 metres. 
That exerted a strong influence on the recommendations available to 
the task force. Ready in the autumn of 1987, its report was unanimous. 
The following main conclusion could only be interpreted as a green 
light for conducting very deep dives on the NCS:

Dives have been made in the sea to a depth of 300 metres, and a num-
ber of chamber dives have also been made to depths greater than 400 
metres. On the basis of the experience thereby gained and discussions 
with active divers, the task force finds that it can recommend 400 
metres as the depth limit which can be accepted, on the basis of cur-
rent knowledge, as defensible for diving operations on the NCS.17

A number of requirements which had to be met before such dives could 
take place were listed, to be sure, but none was of such a character that it 
presented any immediate obstacle to the big diving contractors then op-
erating on the NCS. They were general requirements of the type which 
called for “acceptable, tested procedures” and an extensive programme 
of health monitoring, for simulating the relevant dives beforehand in 
shallow water, for TV monitoring of the divers, and for an acceptable 
and appropriate outfitting of the diving spreads. The task force found 
that research and development were still required in certain areas, par-
ticularly in the depth range down towards 400 metres. However, its 
recommendation of a 400-metre limit was not formulated as a require-
ment.18 That opened the way for a further shifting of the boundaries if 
required. In other words, the action team had not only vouched for the 
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Et hovedproblem i forbindelse med diskusjo-
nen om hvor dypt en skulle tillate dykking, var
at forholdene under praktiske arbeidsdykk
kunne være svært forskjellige fra forholdene
under kontrollerte forsøksdykk. Dykkeren på
bildet bedriver Cox gun skyting. 
Foto: Børre Børretzen
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skulle sette en grense for dype dykk. Dypdykking var ikke bare et spørs-
mål om egnet utstyr og hvor mye et menneske kunne tåle under beting-
elsene som rådet ved et kontrollert forsøksdykk. Det var også et spørs-
mål om hva slags risiko man var villig til å ta, og hva slags allmenne
arbeidsvilkår som skulle gjelde for en dykker. Kommunaldepartemen-
tet ønsket derfor å gi etableringen av en grense for dype dykk en bre-
dere forankring. I mai 1986 ble det nedsatt en arbeidsgruppe som fikk
i oppdrag å vurdere på «hvilke dybder det var forsvarlig å utføre dykke-
operasjoner på den norske kontinentalsokkelen».15 I gruppen deltok
representanter fra Oljedirektoratet, Helsedirektoratet og Arbeidstilsy-
net. AODC representerte selskapene. Fagforeningene var representert
ved NOPEF og NIFO.

Den gangen var det særlig utbyggingen av Troll-feltet som skapte
behov for å utvide grensene for dypdykking. I praksis fikk utvalget like-
vel ikke noen reell innvirkning på Troll. Allerede i desember 1986, før
komiteen var ferdig med sitt arbeid, behandlet Stortinget en omfattende
utbyggingsplan for den første fasen av Troll-utbyggingen.16 Gassrørled-
ningen fra feltet ville befinne seg på dyp ned mot 400 meter. Dermed
eksisterte det i utgangspunktet sterke føringer for hva komiteen kunne
komme opp med av anbefalinger. Komiteens innstilling, som var klar
høsten 1987, var enstemmig. Følgende hovedkonklusjon kunne ikke tol-
kes som annet enn et klarsignal for at det kunne gjennomføres svært
dype dykk på norsk sokkel. 

I sjøen er det dykket til 300 meters dyp, og det er dessuten utført flere

kammerdykk til dybder større enn 400 meter. På bakgrunn av den erfaring

som her er vunnet, og i samtale med aktive dykkere, finner gruppen å
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A diver shooting with a Cox gun. One of the 
key problems in discussing how deep divers 
should be allowed to descend was that condi-
tions during practical dives could be very dif-
ferent from those experienced in controlled 
experiments. 
Photo: Børre Børretzen
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Storting’s speed-up of development decisions on Oseberg and Troll but 
also opened for the Norwegian diving sector to follow the oil industry 
into even deeper waters.

Knowledge, scepticism and consensus

The action team which assessed diving in deep water was naturally 
aware of the experimental dives carried out under Nutec’s auspices (see 
chapter 9). Børge Minsaas from the Directorate of Health, who rep-
resented the medical expertise on the team, was also well aware that 
these experiments were controversial. In 1983, he had been a member 
along with both Smith-Sivertsen and Tønjum of an internal diving med-
icine committee in the directorate.19 Possible health-related constraints 
on a constant increase in the depth limit for diving were not a key issue 
in the team’s work. References to possible long-term injury from deep 
diving do not appear in the minutes and memos it left behind. On the 
other hand, the team placed great emphasis on references to foreign 
research results which could be interpreted to indicate that it was pos-
sible to work in very deep water without too much risk.

Instead of the Nutec research, the team clearly gave greater weight 
to the impressions it had formed during a visit to Germany’s GKSS-Un-
terwasser-Simulationsanlage (Gusi) outside Hamburg.20 Recommen-
dations from the German scientists noted in the team’s minutes were 
optimistic. They saw no serious restrictions on diving operationally to 
450 metres. Reference is made to claims that HPNS could be treated 
without problems through reducing pressure by 10 bar, that constraints 
on deep diving were not medical but purely technical, and that these 
could be overcome through increased investment. The trip to Germany 
must have helped to make it easier to discount the growing scepticism 
in parts of the Norwegian medical community.

Union in deep water

Nopef was represented in the deep diving action team by Melvin 
Kvamme and Trygve Gulliksen. Given the many objections this divers’ 
union had to safety regulation of diving in Norway, a more critical at-
titude might perhaps have been expected on increasing the depth of 
diving on the NCS. The Nopef representatives on the team were clearly 
concerned to promote demands that deep diving had to utilise the best 
possible equipment and that the divers had to be given sufficient rest. 
But neither Kvamme nor Gulliksen argued noticeably at any point for a 
strict lower limit on diving depth.
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Action teams and committees can have their own dynamic. In this 
case, nevertheless, it seems clear that Kvamme and Gulliksen were ex-
pressing the views of the Nopef leadership. At that time, Nopef did not 
want a strict limit on the depth to which dives could be made. As a con-
tribution to the work of the team, Nopef drew up a memo which began 
by stating that working dives to 400 metres had been proved both phys-
ically and mentally possible. This memo is, moreover, the only place in 
the written material left by the team which refers to the experimental 
dives at Nutec – but then with a clearly positive interpretation.

The Nopef representatives were naturally considerably further re-
moved from the discussions among the physicians than Minsaas from 
the health directorate, for example. But even they could not fail to no-
tice the dispute. When Tønjum quit Nopef, it was generally known in 
diving circles that this related to his critical professional assessments of 
diving on Statpipe.21 When the conclusion was nevertheless so unani-
mously in favour of moving the boundary, Nopef also chose to believe 
the medical specialists who concluded that everything was under con-
trol.

Neither the unionised divers nor others in Nopef’s leadership had 
any opportunities to check the claims of these experts. But few other 
professional groups are likely know as much about their own physiology 
as divers. Had Nopef been sceptical to extending the limits for deep 
diving, the union would have had every opportunity to get the most 
critical physicians to front for it. Individual divers were doubtful about 
an extension on the basis of their own experience and that of their work 
colleagues with deep diving.22 All the same, Nopef’s representatives can 
hardly been blamed for acting contrary to the dominant attitude among 
the divers. At that time, no diver was arguing loudly for a strict limit on 
diving depth.

The question of deep diving limits presented Nopef with a conflict of 
interest. On the one hand, the union wanted to promote the solutions 
which best safeguarded the health of its own members. On the other, 
it was clear that these self-same members would be hardest hit if the 
depth limit was too strict. This duality clearly affected Nopef’s argu-
ments. Although its memo was entitled “Maximum diving depth and 
limiting factors”, a significant part of it dealt with the necessity of tak-
ing decisive action to protect the future of the Norwegian diving indus-
try. Nopef also, of course, subscribed to the final conclusion reached by 
the action team that not only should the permitted limit for deep diving 
be extended but also preference should be given to Norwegian person-
nel in order to build up and maintain domestic diving expertise.23

Despite many underlying contentious issues, the statistics show a 
noticeable improvement in operational safety during the second half 
of the 1980s. The death of British diver William Carr after losing his 
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helmet in 104 metres of water provided a tragic reminder that things 
could still go wrong.24 Even if the Byford Dolphin incident is included, 
however, the number of diving accidents was substantially lower in the 
1980s than in the previous decade. Moreover, the statistics show a clear 
decline in the number of reported cases of the bends.25 Large diving 
contractors had substantial follow-up from land and could therefore get 
to grips more easily with safety challenges on their own account. More-
over, clear signs existed that the operators were increasingly taking the 
internal control regulations more seriously. The oil companies, at least, 
became more concerned with ensuring that their drilling contractors 
could point to a decline in accidents. That, after all, was precisely the 
purpose of performance management. A possible unfortunate side-ef-
fect of such pressure on contractors from the operators was that the 
system encouraged under-reporting. The diving companies naturally 
feared losing their contracts. Some divers recall cases from this peri-
od when they felt pressured to refrain from reporting symptoms of the 
bends. It became known in 1987 that Norcem-Comex Subsea was treat-
ing its divers with Valium during normal decompression.26 Nopef react-
ed to what it claimed was an attempt to camouflage cases of the bends. 
Conscious attempts at such concealment are unlikely to have been so 
numerous that they undermined a genuine improvement. While the 
companies could document gains with the more measureable aspects 

representanter kan likevel ikke anklages for å opptre i strid med den
dominerende holdningen blant dykkerne. Der og da fantes det ingen
dykker som høylydt argumenterte for at det skulle settes en streng gren-
se for hvor dypt man skulle kunne dykke. 

Spørsmålet om grensen for dypdykk representerte en motsetningsfylt
utfordring for NOPEF. På den ene siden hadde foreningen interesse av
å fremme de løsninger som best tjente egne medlemmers helse. På den
andre siden var det klart at det var de samme medlemmene som ville bli
rammet hardest hvis grensen ble satt for strengt. Dette preger tydelig
NOPEFs argumentasjon. Selv om notatet har overskriften «Maksimal
dykkedybde og begrensende faktorer», handler en vesentlig del om
hvorfor man måtte ta et krafttak for å redde den norske dykkebransjens
fremtid. NOPEF var da også medvirkende til at arbeidsgruppens endeli-
ge konklusjon var ikke bare at grensen for tillatte dype dykk skulle utvi-
des, men også at fortrinnsvis norsk personell skulle benyttes for å bygge
opp og ivareta norsk kompetanse innen dykking.23

Til tross for mange underliggende stridsspørsmål indikerer statistik-
kene at man hadde en merkbar forbedring med hensyn til den operative
sikkerheten i den andre halvdelen av 1980-tallet. Da den britiske dykke-
ren William Carr omkom etter å ha mistet hjelmen på 104 meters dyp
den 30. mars 1987, var det en tragisk påminnelse om at det fortsatt kunne
gå galt.24 Men selv hvis man inkluderte «Byford Dolphin»-ulykken, var

Hvor går grensen?

Totalt antall personskader i forbindelse med
dykking på den norske kontinentalsokkelen i
perioden 1978–90. Som det går frem, fikk man
en klar forbedring i antallet registrerte tilfeller
av trykkfallssyke tidlig på 1980-tallet. Figuren
forteller ingenting om mulige langtidsskader
som følge av dykking.
Kilde: Oljedirektoratets årsberetning 1990
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The total number of personal injuries suffered 
in connection with diving on the NCS in 1978-
90. As the figure shows, a clear improvement 
in the number of registered cases of the bends 
was experienced in the early 1980s. The figure 
says nothing about possible long-term dam-
age as a result of diving.
Source: NPD annual report 1990.
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of diver working conditions, however, fears grew that North Sea diving 
could cause long-term damage.

The doctors and the divers

The 1977 Working Environment Act included a section which speci-
fied that pollution in the form of noise, gas and the like was prohibited 
unless it was clear that this would have no ill effects for the workers.27 
In other words, the burden of proof lay with the employer. But this Act 
had not been extended to diving. The purely technical challenges of 
diving could be improved through trial and error, although disastrous 
consequences might ensue if everything was not in order to begin with. 
Where the long-term effects of diving were concerned, however, the 
divers had no option but to trust the physicians who said everything 
was in order.

But diving can have negative health effects on various parts of the 
body (nerves, lungs, bones and so forth). So this issue is to some extent 
a question of different forms of medical expertise. A neurologist, who 
is an expert on the interaction between brain and nervous system, will 
take a different approach to a physiologist. The latter deals with the 
body’s functions, a discipline closely allied to biology. The most impor-
tant source of the problems associated with diving – the various gas 
mixes pressed out of the body under pressure – nevertheless remains 
the same. Hyperbaric medicine is the collective term for the medical 
study of diving effects. Like other specialisms, this subject has devel-
oped various structures to determine what is to be regarded as an inter-
national consensus.

Compared with the other main medical specialities, however, the 
practice of hyperbaric medicine was limited in global terms to a small 
group. Research on the impact of deep diving was also particularly dif-
ficult, simply because there were few regions of the world where this 
activity had been conducted systematically over a long period. Moreo-
ver, hyperbaric expertise differed from much other medical knowledge 
in that a relatively large number of the physicians concerned were paid 
directly by the same companies and institutions which exposed divers 
to harm. That applied to naval, commercial and research diving. But 
physicians and medical researchers working in association with these 
institutions had the same type of education as most other doctors. In ad-
dition, they were supposed in principle to adhere to the same standards 
of medical ethics. Many hyperbaric medicine specialists also swapped 
between jobs in the public health sector and assignments financed di-
rectly by operational diving institutions. The financial ties between 
diving physicians and the bodies conducting diving were nevertheless 
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strong. If the doctors put their collective foot down and declared that 
deep diving was hazardous, they would also undermine large swathes 
of offshore diving and thereby the basis for the discipline in which they 
were experts. In other words, they faced more or less the same dilemma 
as the unions.

A number of the Norwegian physicians who joined the hyperbaric 
medicine community from other and more independent medical spe-
cialisms reacted negatively to its close ties with the oil industry. Anoth-
er typical feature has also been noted – many of the relevant physicians 
were divers themselves.28 That was not necessarily negative. Experienc-
ing personally what diving involved could help the doctors concerned 
to pose the right questions, and give them a better understanding of the 
individual diver’s problems. By diving themselves, however, many phy-
sicians became gripped with the same fascination which affected all 
sides in the diver community. An outsider could experience this com-
munity as a specific kind of culture, where pushing back the boundaries 
of the possible was as highly valued as it is in “extreme” sports today.

Regardless of the underlying material ties and attitudes which pre-
vailed in the hyperbaric medicine community, discussions were cloaked 
in very scientific terminology. As with all languages and jargons, how-
ever, plenty of scope existed for disputes over interpretation in which 
dominant views could establish positions of power, and in which alter-
native thinking was either suppressed or frozen out.

International gurus in hyperbaric medicine

American Peter B Bennett and Briton David Elliott were regarded by 
many in the diving community during the early 1980s as the foremost 
specialists in hyperbaric medicine. They were the authors of The Phys-
iology and Medicine of Diving, which became an international standard 
work in the field when it first appeared in 1983.29 Bennett and Elli-
ott described many forms of health damage which could occur when 
diving in deep water. Bennett won recognition for the most detailed 
description of HPNS. In some cases, the diver’s working memory was 
shown to have been reduced. The two authors nevertheless insisted 
for a long time that the relevant symptoms soon disappeared, and that 
HPNS caused no lasting injury to the divers. They maintained that, as 
long as a diver avoided the bends, no threat of long-term effects existed.

Their strong position was reinforced through the key role they played 
in a number of the institutions developed for both diving in general 
and hyperbaric medicine in particular. Both had worked for the oil in-
dustry alongside their academic positions. Elliott held various posts in 
Shell from 1976. The pair also popped up repeatedly on leading boards, 
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in publications and at conferences staged by such organisations as the 
International Marine Contractors Association (IMCA), the European 
Diving Technology Committee (EDTC) and the Diving Medical Advi-
sory Committee (DMAC).30 Similar international institutions can be 
found in most industries, where various researchers, civil servants and 
company personnel forge networks to disseminate information and, 
in some cases, harmonise regulations, standards and procedures. The 
EDTC was a relatively open organisation in which government agen-
cies, physicians and companies participated on an equal footing. Nopef 
also attended a number of its meetings. The IMCA was an industry-run 
institution, an international variant of the type of employer associa-
tion affiliated to the Confederation of Norwegian Enterprise (NHO). 
Since it was often the same people who represented their country and 
their institutions in all these bodies, however, the division of roles could 
become a little fluid. Where Norway was concerned, the NPD’s div-
ing section was particularly active in these networks. Olav Hauso, a 
long-serving member of the section and its head from 1993, was chair 
of the EDTC for a period.31 Among Norwegian medical specialists, Alf 
Brubakk was a long-standing participant in both the EDTC and the 
DMAC. A physiologist, he led a number of studies related to compres-
sion problems commissioned by the oil industry.

Participation in international institutions provided the NPD and 
other Norwegians in diving-related positions with useful information 
and contacts. However, a number of physicians who entered the diving 
field from outside could find its networks to be proponents of a fairly 
unassailable unanimity which provided little opportunity to ask critical 
questions. This reality would eventually generate considerable friction 
between physicians and the NPD and within the Norwegian medical 
community.

Norwegian diving research

The warnings about deep diving sounded in the early 1980s by 
Smith-Sivertsen and Eidsvik, from their backgrounds as diving medi-
cal officers at Haakonsvern, were based not on independent research 
but on their own experience with North Sea divers and general read-
ing of the medical literature in the area. Both men worked actively for 
more independent research on the subject.32 Smith-Sivertsen, who had 
turned his attention in the late 1970s to occupational medicine, became 
uncomfortable over time with the role he had personally played in con-
nection with the DWP commission.33 Eidsvik, who had vouched to a 
great extent for the Skånevik dive in 1978, had also developed a more 
critical attitude. In January 1983, the Norwegian Research Council for 
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Science and the Humanities (NAVF) called a meeting where an action 
programme was presented for strengthening research on hyperbaric 
medical research in Norway.34 The initiative for this event was taken 
by the director general of health’s advisory committee on hyperbaric 
medicine, which counted Smith-Sivertsen, Eidsvik and Tønjum among 
its members. The invitation to attend summed up the status of diving 
research:

Generally speaking, research in hyperbaric medicine, a relatively 
new medical discipline, is relatively underdeveloped compared with 
the classic research fields. Such research and development activity in 
Norway is confined to a small group at Nutec in Bergen with contacts 
in the physiology institute at the University of Bergen. Although this 
has undoubtedly laid a foundation which can be built on further, 
progress has been considerably slower than expected and in relatively 
restricted areas of hyperbaric medicine.35

The invitation expressed a general scepticism over international re-
search in the field. It also suggests that physiology represented an overly 
narrow approach to the challenges posed by diving. Its content sparked 
a reaction from the NPD. A letter to the health directorate signed by 
Ognedal as head of the safety department stated in part that “three 
independent bodies around the world have found no objective basis for 
long-term effects of HPNS on the central nervous system”.36 The NPD’s 
letter does not specify which “independent bodies” are being referred 
to. A little later the same year, however, a conference held in Stavan-
ger at the initiative of the NPD by the European Undersea Biomedical 
Society attracted the most prominent international researchers in the 
field.37 With Bennett as the leading voice, one international scientist 
after another claimed that they had not observed lasting neurologi-
cal damage as a result of deep diving.38 The only speaker to support 
Smith-Sivertsen’s warnings, couched in general terms, was Johan A 
Aarli from the neurological department at Haukeland Hospital.39 Since 
all the international specialists in hyperbaric medicine were connected 
with the US, British and French navies and the Comex research centre, 
good grounds existed for questioning the neutrality of their research. 
Aarli and several of the physicians working for an independent Nor-
wegian research programme also noted that a dominant proportion 
of the hyperbaric medicine specialists were physiologists rather than 
neurologists, even though neurology was the subject of much of the 
discussion.40

As usual when new research assignments are to be awarded, fierce 
competition broke out between various institutes both before the actu-
al programme had been formulated and during the allocation process 

Hvor går grensen?

Peter Bennett fra Duke University; Benno
Schenk, Universitätshospital Zürich og David
Elliott fra Shell i alvorlig samtale under 
forsøksdykk i Norge. Elliott og Bennett ble 
regnet som nestorer i internasjonale dykker-
medisinske miljøer. 
Foto: Anders Lindahl
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til dykkefeltet utenfra, kunne de nettverkene det her var snakk om, der-
imot fremstå som en litt ugjennomtrengelig enighet hvor det var lite
åpenhet for kritiske spørsmål. Dette var forhold som etter hvert skulle
skape betydelige rivninger både mellom leger og Oljedirektoratet og
internt i det norske medisinske miljøet.

Norsk dykkeforskning
Da Jens Smith-Sivertsen og Svein Eidsvik med sin bakgrunn som dyk-
kerleger ved Haakonsvern kom med sine advarsler mot dypdykking tid-
lig på 1980-tallet, var det ikke basert på selvstendig forskning, men på
deres egne erfaringer med nordsjødykkere og generell lesning av den
medisinske litteraturen på området. Begge arbeidet aktivt for at det skul-
le iverksettes mer uavhengig forskning på området.32 Smith-Sivertsen,
som mot slutten av 1970-tallet hadde orientert seg mot arbeidsmedisin,
følte seg etter hvert ukomfortabel med den rollen han selv hadde spilt i
forbindelse med DWP-komiteen.33 Eidsvik, som langt på vei hadde gått
god for Skånevik-dykket i 1978, hadde i likhet med Smith-Sivertsen
utviklet en mer kritisk holdning. I januar 1983 innkalte Norges Allmenn-
vitenskapelige Forskningsråd (NAVF) til et møte hvor det ble lagt frem
et aksjonsprogram for å styrke forskningen innen dykkermedisin i
Norge.34 Initiativtakerne til møtet var «Helsedirektørens rådgivende
utvalg i dykkermedisin», hvor Smith-Sivertsen, Eidsvik og Tønjum var
med. Innkallingen ga en oppsummering av status i dykkeforskningen:

Generelt er undervannsmedisinsk forskning, som er en forholdsvis ny

medisinsk disiplin, relativt tilbakeliggende i forhold til de klassiske

forskningsområder. I Norge er en slik forsknings- og utviklingsvirksomhet

knyttet til en liten gruppe ved NUTEC i Bergen med kontaktflate mot

Fysiologisk Institutt ved Universitetet i Bergen. Selv om det her utvilsomt

er lagt et grunnlag som det kan bygges videre på, har utviklingen gått

betydelig langsommere enn forutsatt og innen forholdsvis begrensede

områder av undervannsmedisinen.35

Møteinnkallingen uttrykker for det første en generell skepsis til den
internasjonale forskningen på området. Samtidig antyder den at fysiolo-
gi representerer en for smal tilnærming til de medisinske utfordringene
ved dykkingen. Møteinnkallingens tekst fikk Oljedirektoratet til å
reagere. I et brev til Helsedirektoratet underskrevet av sikkerhetsavde-
lingens leder, Magne Ognedal, vises det blant annet til at «[n]år det gjel-
der langtidseffekter på sentralnervesystemet av HPNS, så har tre uav-
hengige instanser rundt i verden ikke funnet objektive holdepunkter for
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Peter Bennett from Duke University (left), 
Benno Schenk from the Zürich University 
Hospital and Shell’s David Elliott in serious 
discussion during a research dive in Norway. 
Bennett and Elliott were regarded as “Grand 
Old Men” in international hyperbaric medicine 
circles.
Photo: Anders Lindahl
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itself. The main problem for the promoters of the plan was that the 
NAVF did not have substantial funds of its own to provide. When the 
programme was finally ready in the autumn of 1984, Statoil ranked as 
the largest contributor to its funding.41 Plans called for the research to 
continue to be pursued through Nutec. However, a substantial share of 
the work was to be carried out at Haukeland, with the neurological de-
partment given a more central role than before. At the same time, much 
contract research was planned with the issues defined and the funding 
administered by the oil companies themselves.

Despite complex compromises between different interests, Norwe-
gian deepwater hyperbaric medical research received a genuine boost 
from the second half of the 1980s and into the 1990s. No other part 
of the world allocated similar amounts for this purpose. The fact that 
the oil companies provided much of the cash imposed financial ties 
similar to those which already existed in the international hyperbaric 
medical research community. Since much of the research was tied to 
Nutec, which after all possessed the only realistic “lab equipment”, new 
researchers were drawn into a setting with strongly established views. 
But the sheer scale of the research and the fact that part of it was chan-
nelled through the NTNF meant that a large proportion of the work 
was carried out by more independent universities and hospitals. That 
also came quickly to affect its direction.

As head of neurology at Haukeland, Aarli was responsible for a 
heavyweight department where diving was only one of a great many 
issues. New research funds meant that criticism of the experimental 
dives then under way eventually became increasingly vocal. Todnem, 
a neurologist, was one of the scientists who had their first encounter 
with diving through the Nutec experiments. She did not confine herself 
to such research dives, and was soon beginning to look at the impact 
of general work diving in the North Sea. Together with a number of 
other researchers linked to Haukeland’s neurological department, she 
submitted a preliminary report in the spring of 1989 which presented 
strong indications that deep diving could have serious long-term con-
sequences.42 The investigation had been financed by Statoil’s Gullfaks 
C organisation. The initial report was submitted before the work had 
been completed because plans called for relatively extensive diving in 
about 217 metres of water that summer.

Although the warnings were clear enough, there was never any 
question of cancelling Gullfaks C diving that summer. The content of 
the report caused a stir when it became known. It was divided into two 
sections. First, specific medical studies were conducted in connection 
with individual dives. However, that part of the report which attract-
ed most attention was a broad health survey covering 156 divers in all 
– in other words, a large proportion of those working on the NCS at 
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the time. Their health was compared with a control group comprising 
non-diving offshore workers and policemen. While 133 divers in the 
sample had done both saturation and air diving, 23 had only been in-
volved with the latter. 

The average age of the divers surveyed was 32. That in itself said 
something about such personnel on the NCS in the late 1980s. It was 
still not that many years since diving had really taken off in these wa-
ters during the mid-1970s. Although a diver with 10 years of experi-
ence was to be regarded as a veteran, this remained a group of relatively 
young men. None of those involved in the study had been invalided as 
a result of diving. But many other disturbing signs were found. No less 
than 33 per cent of the divers had suffered from the bends with symp-
toms involving the nervous system, and 51 per cent had experienced the 
bends with pain and/or nervous-system symptoms. Compared with the 
control group, the divers were generally in poorer health – even though 
they were keen to keep in good shape. The clearest negative effects re-
lated to their ability to concentrate, memory, muscular coordination, 
skin sensation and so forth. Many of the negative findings were relat-
ed to episodes of the bends. However, the survey also indicated that a 
number of the negative effects were attributable to deep diving per se. 
In addition, it was demonstrated that these effects increased with age 
and fairly independently of whether the person concerned had experi-
enced the bends.43

Labour Party representative Olav Akselsen referred to the investi-
gation in the Storting’s Question Time on 29 October 1989.44 He gave 
special emphasis to the information that half the divers surveyed had 
suffered from the bends. However, Johan J Jacobsen, the non-socialist 
minister of local government and labour, could reassure the Storting 
that cases of the bends had been reduced from 54 in 1978 to five-six 
per annum. In his question, Akselsen noted that the unions claimed 
the results indicated that all saturation diving should be regarded as 
experimental and had to be monitored accordingly. The NPD was not 
going to let this allegation go unchallenged. In a letter to the ministry, 
it stated that an industry which had operated on a large scale both in-
ternationally and on the NCS could not be considered experimental.45

Speaking up for the divers

With Todnem, the divers had for the first time acquired a heavyweight 
specialist in hyperbaric medicine who not only expressed doubts about 
the way diving was conducted but who also involved herself actively in 
their cause. Edited versions of the Gullfaks investigation were subse-
quently printed in different variants in a number of respected interna-
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tional medical journals.46 In April 1991, Todnem defended a PhD thesis 
based on the same material.47 This event attracted great attention, in-
cluding a report across several pages in Dagbladet.48

In Norwegian academic practice, a PhD defence is an exercise which 
seldom has direct consequences for the labour market. Todnem’s must 
be the only thesis in Norwegian history which came close to causing a 
strike. The following day, the executive committee of the union branch 
in SNS resolved that no diver would descend further than 180 metres 
until satisfactory insurance arrangements were put in place.49 The com-
pany responded with a letter which threatened to sue union officials 
for any loss it might incur as a result of the resolution. Divers who took 
part in such an action were threatened with dismissal.50 Employees 
were asked to submit an individual written declaration on how far they 
would observe the branch resolution. However, this strong reaction 
by the SNS management did not go down well with the public. Nor 
would the approach adopted by the union have had any genuine effect, 
since the diving regulations already prohibited any diver being forced 
to descend deeper than 180 metres. That was confirmed by the NPD 
in response to questions from several newspapers.51 By compelling its 
employees to forego the right to refuse to dive beyond this depth, SNS 
was actually breaching a safety regulation. But the NPD, which was 
responsible for enforcing the rules, would not take any action against 
the company.

The unwillingness of the NPD to put SNS in its place could have 
been influenced by a general distrust of the investigations which 
formed the basis for the union’s threats of action. That such distrust 
existed was clearly demonstrated a few days later when Hauso, from 
the NPD’s diving section, stated in Stavanger daily Rogalands Avis that 
diving posed no threat to health.52 “If you had a son who was a diver, 
would you have recommended that he dive deeper than 180 metres?” 
the journalist asked. Hauso replied that he would, providing the condi-
tions were right and the “son” healthy enough. He also noted that con-
tinuous deep diving to 300-400 metres was being conducted in Brazil 
without negative effects.

The NPD’s scepticism about the studies conducted by Todnem and 
the other Haukeland doctors was demonstrated even more clearly when 
a somewhat expanded and edited version came to be printed in the au-
tumn of 1991.53 On this occasion, the NPD itself was among those com-
missioning the work. When the report had been printed and issued, the 
NPD went to the surprising step of enclosing an unsigned insert con-
taining a number of methodological objections to the investigation.54 
Without citing a single reference, the insert concluded that further 
studies were needed before any clear relationship could be established 
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between changes in the nervous system and exposure to diving and the 
bends.

It is difficult to interpret the NPD’s treatment of this report as any-
thing other than a disavowal of the work done. That annoyed the med-
ical staff at Haukeland. The central content of the report had been 
accepted at that time in the form of a PhD and approved by several 
international scientific journals. In a reply to the NPD, Todnem con-
cluded together with professors Harald Nyland and Aarli that: “We dis-
associate ourselves from assertions that the long-term medical effects 
of diving on the nervous system are not known in 1992. A responsibility 
rests on the oil industry and the government to prevent damaging ef-
fects from saturation diving”. The Haukeland doctors could not have 
put their position more plainly.

Research for the industry versus  
political activism?

How could the NPD’s diving section, which was not itself any kind of 
scientific medical institution, overrule the best qualified Norwegian 
medical expertise in this area? Like most of the directorate’s other em-
ployees, the section head was an engineer. The NPD’s most important 
methodological objections were that many divers had a considerable 
diving career before they were issued with a bell diving certificate. The 
study was also criticised because the interviews had not been conducted 
blind. In other words, those who carried out the interviews were aware 
that the subjects were divers and not members of the control group. The 
researchers were aware that their investigation posed methodological 
problems. It had simply not been possible to conduct blind interviews 
because the relevant divers were at work.55 The objection that many of 
them had dived a lot, even before they were certified for bell diving, 
was considered self-evident. Not a single diver in the survey had begun 
his diving career as a bell diver. The general attitude at Haukeland was 
that the relevant studies were not only good but also represented fairly 
groundbreaking research.56 On the basis of her research, Todnem was 
appointed to head a newly established occupational medicine depart-
ment at the Bergen hospital.

A lot was a stake here, as both the NPD and the medical researchers 
were aware. Todnem and the other physicians at Haukeland became in-
volved in the diving case as medical specialists rather than as political 
activists. Through their involvement in many of the research dives, they 
were nevertheless fully aware of how economically significant it was in 
strategic terms for the government to be able to vouch for diving work 

Hvor går grensen?

Kari Todnem var utdannet nevrolog ved Hauke-
land sykehus. Hun tok sin doktorgrad basert på
undersøkelser hun hadde gjort av dykkere på
norsk sokkel.  Todnem engasjerte seg sterkt for
å forbedre dykkernes situasjon. Frem til 1993
ledet hun en nyopprettet yrkesmedisinsk
avdeling ved Haukeland sykehus. 
Foto: Stavanger Aftenblad
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kerhetsforskrift. Oljedirektoratet, som forvaltet forskriften, ville imid-
lertid ikke foreta seg noe overfor selskapet. 

Oljedirektoratets manglende vilje til å fortelle Stolt-Nielsen Seaway
hvor skapet skulle stå, kan ha vært påvirket av en generell mistro til
undersøkelsene som dannet grunnlaget for de fagorganisertes trusler
om aksjoner. At det eksisterte en slik mistro, ble tydelig demonstrert i
Rogalands Avis få dager senere da Olav Hauso fra direktoratets dykker-
seksjon slo fast at dykking ikke var helsefarlig.52 «Om du hadde hatt en
sønn som var dykker, ville du da anbefalt han å drive dypvannsdykking
på under 180 meters dyp?» var spørsmålet som ble stilt av journalisten.
Hauso svarte at det ville han ha vært villig til, bare forutsetningene var
til stede og han hadde vært helsemessig skikket. Hauso viste blant annet
til at det ble drevet kontinuerlig dypvannsdykking på fra 300 til 400
meter i Brasil uten at det var påvist negative erfaringer. 

Oljedirektoratets skepsis til Todnems og de andre Haukeland-legenes
undersøkelser ble demonstrert enda tydeligere da en litt utvidet og bear-
beidet versjon skulle publiseres høsten 1991.53 Denne gangen var Oljedi-
rektoratet selv en av oppdragsgiverne. Da rapporten ble trykt og sendt
ut, gikk Oljedirektoratet til det bemerkelsesverdige skritt å legge ved et
usignert vedlegg med flere metodiske innvendinger mot under-
søkelsen.54 Uten en eneste referanse konkluderte vedlegget med at det
måtte gjennomføres ytterligere undersøkelser før man kunne konklu-
dere med at det fantes noen entydig sammenheng mellom endringer i
nervesystemet og eksponering for dykking og trykkfallssyke.

Oljedirektoratets behandling av rapporten kunne vanskelig tolkes
som noe annet enn en underkjenning av arbeidet som var utført. Dette
opprørte det medisinske miljøet ved Haukeland. På det aktuelle tids-
punktet var det sentrale innholdet akseptert i form av en doktorgrad
samt godtatt i flere internasjonale vitenskaplige tidsskrifter. I et svar-
brev til Oljedirektoratet konkluderte Todnem sammen med professor
Harald Nyland og professor og leder for nevrologisk avdeling Johan A.
Aarli med følgende: «Vi vil ta avstand fra at det kan hevdes at medisin-
ske langtidseffekter av dykking på nervesystemet ikke er kjent i 1992.
Det påhviler oljeindustrien og myndighetene et ansvar for at skadelige
effekter av metningsdykking forebygges.» Klarere kunne ikke legene
ved Haukeland si fra.

Forskning for industrien kontra 
politisk aktivisme?
Hvordan kunne Oljedirektoratets dykkerseksjon, som ikke selv var noen
medisinsk faginstitusjon, overprøve det tyngste norske medisinske fag-
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Kari Todnem was educated as a neurologist 
at Bergen’s Haukeland Hospital. Her PhD 
was based on investigations she had made of 
divers on the NCS. She was strongly commit-
ted to improving their conditions. Until 1993, 
she headed a newly created occupational 
medicine department at Haukeland.
Photo: Stavanger Aftenblad
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in deep water. Although the Working Environment Act had not been 
applied to diving, it would be politically difficult to maintain offshore 
diving on its current scale and in its current manner if the study’s con-
clusions were correct.

The NPD’s diving section – which had insisted for many years that 
deep diving was harmless provided specific safety rules were observed 
– would also feel it had suffered a loss of prestige. Hauso, with sup-
port from the directorate’s leadership, could be so adamant in public 
even after Todnem’s investigation had been published because he was 
convinced that she was wrong.57 He chose instead to believe the dom-
inant view which prevailed among medical specialists in the interna-
tional networks to which he himself belonged. Through his involve-
ment with the EDTC and at various international conferences, Hauso 
was personally acquainted with both Elliott and Bennett. The first of 
these had a particularly strong position in Norway because he was a 
member from 1984 to 1990 of the executive committee of the NAVF, 
which channelled funds to scientists involved in research related to the 
deep diving experiments at the NUI/Nutec. He held this role while also 
acting as a diving adviser for Shell, which obviously had a special inter-
est in deep diving as operator for the Troll Gas development. Bennett 
and Elliott expressed their dislike of Todnem’s research on several occa-
sions. While the latter’s articles were accepted by several international 
professional journals, one was rejected by Undersea Biomedical Research 
– where Bennett sat on the assessment committee.58 His objections 
were very similar to the methodological concerns expressed in the 
NPD’s “insert” to Todnem’s 1991 report. The same article was later ap-
proved for publication by another reputable British scientific journal.59

Todnem may have encountered considerable resistance in that part 
of the medical community which was closest to the oil and diving com-
panies, but she attracted great attention in the media. The diver safety 
issue had not aroused such public scrutiny since the late 1970s. These 
media reports played their part in encouraging divers to visit her and 
tell their stories. Many of them felt that they had finally found a sci-
entist who understood their position. Todnem described the hazards 
of diving in a way that was easy to understand. She pointed out that, 
even if experimental and deep dives were successful from a physiologi-
cal perspective in that the divers survived and appeared to be in perfect 
health, they were not necessarily a success from the individual’s point 
of view. A person who suffered less visible injuries – of a neurological 
nature, for example – could be seriously affected for life. She illustrated 
the effect of the bends by suggesting that the condition could age the 
sufferer by an extra 10 years.

From the platform provided by her new post as head of the occupa-
tional medicine department, Todnem proposed measures which could 
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improve the position for divers. Her most important medical advice 
also accorded with the views of other hyperbaric physicians – cases of 
the bends had to be reduced in number and treated swiftly.60 Other 
recommendations related more to organisational conditions. She main-
tained that it was important for divers to have permanent jobs, but that 
the average working life for a saturation diver should be limited to 10-15 
years. Divers should be covered by good insurance policies in case they 
lost their diving certification. Furthermore, she recommended that di-
vers work for transitional arrangements allowing them to change to 
other careers. She noted that, while reporting cases of the bends to the 
NPD was important, it must not lead to the discrediting of DSVs or 
individuals since this could risk under-reporting. And she maintained 
that diver training should be improved and extended to ensure that 
those completing it were well versed in hyperbaric medicine, physiolo-
gy and techniques.

The discussion with those physicians who vouched for deep diving 
was still couched in medical terminology. In appropriate contexts, both 
sides allowed it to become clear what they actually meant. Todnem took 
the view that a large part of the dominant diving research activity was 
in the industry’s pocket. Similarly, many of the hyperbaric physicians 
who were close to the companies regarded Todnem as a kind of politi-
cal activist. She had no background in politics, despite being educated 
at a time when such activism was not unusual in student circles. Her 
commitment was nevertheless more political than that of earlier hy-
perbaric physicians in the sense that she also dealt with non-medical 
conditions which could affect diver health and safety. In an article in a 
Nopef magazine, she asked whether diving would become a new work 
scandal.61 That was clearly a political statement. But it was also a rec-
ognition based on her own experience as a researcher and a physician.

From protest to new diver commission

Despite the new research results and Todnem’s warnings, the Nopef 
leadership did not change its favourable view of the principle of permit-
ting dives deeper than 180 metres. The union’s newspaper reproduced 
a statement from Todnem which could be taken to mean that she did 
not support an absolute lower limit.62 But she nevertheless made it clear 
that nobody could guarantee that things would go well with those tak-
ing part in deep dives. She pointed to experience which indicated that 
one in six divers would get the bends when diving below 180 metres, 
and that the risk increased with depth. Of Todnem’s many proposals, 
the Nopef leadership chose to concentrate on opportunities for divers 
to retire to a secure job after a certain time in the profession. Nopef 

Hvor går grensen?
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for utbyggingen av Troll-feltet. Bennett og Elliott ga ved flere anledning-
er uttrykk for at de mislikte Todnems forskning. Mens Todnems artikler
ble anerkjent i flere internasjonale fagtidsskrifter, ble en av dem avvist i
Undersea Biomedical Research, hvor Peter Bennett selv satt i bedømmel-
seskomiteen.58 Bennetts innvendinger var svært like de metodiske inn-
vendingene Oljedirektoratet sendte ut som «vedlegg» til Todnems rap-
port i 1991. Den samme artikkelen ble kort tid etter godkjent for et annet
anerkjent britisk fagtidsskrift.59

Men selv om Todnem møtte betydelig motstand i den delen av det
medisinske miljøet som sto nærmest olje- og dykkerselskapene, fikk hun
til gjengjeld stor oppmerksomhet i mediene. Man måtte tilbake til peri-
oden helt på slutten av 1970-tallet for å finne en tilsvarende offentlig
oppmerksomhet rundt sikkerheten for dykkere. Oppslagene i mediene
bidro til at hun ble oppsøkt av dykkere, som fortalte sine historier.
Mange dykkere følte at de endelig hadde fått en fagperson som forsto
deres situasjon. Todnem beskrev farene ved dykking på en måte som var
lett å forstå. Hun viste til at selv om eksperimentdykk og dypdykk var vel-
lykkede ut fra et fysiologisk synspunkt på den måten at dykkerne over-
levde og tilsynelatende var friske og raske etter dykket, trengte det
samme dykket ikke å være vellykket sett fra et individuelt synspunkt. For
den enkelte som pådro seg mindre synlige skader av for eksempel nevro-
logisk karakter, kunne livssituasjonen bli betydelig forverret. Hun bil-
ledliggjorde effekten av trykkfallssyke ved å vise til at det kunne tilsvare
en ekstra aldringsprosess på ti år.

Med sin nye stilling som leder av yrkesmedisinsk avdeling som platt-
form kom Todnem med forslag til tiltak som kunne forbedre situasjonen
for dykkerne. Todnems viktigste medisinske råd var i tråd med hva også
andre dykkerleger hadde sagt:60 Antallet tilfeller av trykkfallssyke måtte
ned, og trykkfallssyke måtte behandles raskt. Andre råd gikk på mer
organisatoriske forhold. Hun mente det var viktig at dykkerne fikk fast
ansettelse. Gjennomsnittlig yrkesaktivitet for en metningsdykker burde
imidlertid begrenses til 10–15 år. Dykkerne burde ha gode forsikrings-
ordninger i tilfelle de mistet dykkersertifikatet. Videre anbefalte hun
dykkerne å arbeide for overgangsordninger til andre yrker. Hun viste til
at mens rapportering av trykkfallssyke til Oljedirektoratet var viktig,
måtte det ikke føre til at dykkerfartøy eller enkeltpersoner kom i miskre-
ditt. I så fall risikerte man underrapportering. Videre mente hun at dyk-
kernes utdannelse burde bedres og forlenges, slik at dykkerne fikk god
kjennskap til dykkermedisin, fysiologi og teknikk. 

Diskusjonen med den delen av legemiljøet som gikk god for dypdyk-
king, foregikk fortsatt med medisinsk terminologi. I de sammenhenger
det var naturlig, lot begge parter det skinne gjennom hva de egentlig
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president Lars A Myhre and the then deputy president, Sande, sent a 
letter directly in July 1991 to prime minister Gro Harlem Brundtland in 
which they requested such an arrangement.63

Nopef’s failure to use Todnem’s investigations to press for an abso-
lute lower depth limit for diving could be related to the conflict of in-
terest facing divers in the early 1990s. Although it was becoming ever 
clearer that diving could have serious health effects, the divers were 
not in a strong negotiating position to demand improvements. After all, 
calling for an absolute ban on deep diving could speed up the develop-
ment they feared most of all – that the companies would replace the 
bulk of their work with diverless solutions. However, the discussions on 
Todnem’s studies contributed to the establishment for the first time of a 
wide-ranging, integrated public inquiry on diving.

At the end of March 1992, Marit Kromberg was appointed by the 
Ministry of Local Government and Labour to chair a commission of 
inquiry which would asses the health and safety aspects of work div-
ing and submit proposals for improving conditions.64 The commission 
was to look not only at oil-related diving but also at other such work in 
Norway. Kromberg was a department head at the Directorate of Health. 
The majority of the other commission members were senior officials 
from institutions which had long accepted the operating parameters 
which had prevailed for diving until then.65 In addition to providing the 
commission’s secretary, the NPD was represented by Hauso, who had 
of course been active in the polemic against Todnem. Sande, who repre-
sented Nopef, was the most critical voice on the commission. Although 
required to report as early as the following December, the commission’s 
final conclusions were not submitted until December 1993  – a year be-
hind schedule, in other words.66

Good reasons existed for asking the commission to look at all profes-
sional diving, including inshore work. Although great public attention 
focused on North Sea diving, the accident frequency in diving activities 
pursued by a number of small companies in rivers and lakes and along 
the coast was higher than on the NCS. Whilst the last offshore-related 
diving fatality had occurred in 1987, five inshore divers died between 
that year and 1992 – in other words, about one a year. Conditions were 
even worse in amateur diving, which was pursued more or less without 
any form of regulation. Some 34 such divers died over the same period, 
an average of almost six a year.67

The Kromberg commission’s comparison with inshore diving con-
firmed that a substantial improvement in operational aspects had oc-
curred offshore. Equipment was better and more robust. Diving con-
tractors, oil companies and divers themselves had developed procedures 
and routines which helped to avoid many of the hazardous conditions 
implicated in the fatal accidents of the 1970s. Moreover, the NPD had 

NorthSeaDivers_indhold.indd   302 11/03/14   11.34



303What is the limit?

finally settled in 1991 on a common decompression table which could 
serve as a standard on the NCS.

Decompression standard and new regulations

Work on the final formulation of a standardised decompression table 
was led by Tønjum.68 By comparing the tables used by Oceaneering, 
Subsea Dolphin, Rockwater, Comex and SNS, his team could see that 
the differences were smaller than when the NPD had first attempted a 
coordination in the early 1980s. Experience had prompted the compa-
nies to incorporate safety margins in certain areas. The final propos-
al was based on the most conservative sections of all the tables. This 
standard remains in force at the time of writing in 2009.

The NPD also took the view that regulation of diving operations had 
been tightened with a revision to the rules which came into force in 
1991.69 In accordance with the internal control principle, the new reg-
ulations went even further in the direction of functional requirements 
than the 1981 version. As an introductory general goal, section 12 of the 
regulations states:

As far as is possible in practice, equipment and procedures used in 
manned underwater operations must be such that no single failure 
during use leads to unnecessary risk of health damage or life-threat-
ening conditions for the personnel involved … Analyses must 
accordingly be conducted to clarify the consequences of an individual 
failure and a series of failures in and when using facilities which are 
significant for the safety of underwater operations.

The underlying idea here and in a number of other sections was that the 
oil companies and diving contractors subject to the regulations were to 
conduct risk analyses at all levels of their operations. The significant as-
pect was not how the companies achieved greater safety, but their abili-
ty to demonstrate that such an improvement had actually occurred. On 
certain points, however, the new regulations set stricter and more spe-
cific requirements than the earlier rules. These included specifications 
for the size and level of comfort in compression spreads and bells. But 
many divers were negative to an extension of the permitted duration of 
bell runs from seven to eight hours.70 The time divers were allowed to 
spend in saturation was also raised. Under the new regulations, a stay 
at working depth could not exceed 14 days down to 180 metres and 10 
days beyond that. Given the time required for compression and decom-
pression, this represented in reality an extension compared with the 
1981 rules.
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These changes were justified by the NPD as an adjustment to inter-
national practice. It had been possible to operate with similar durations 
earlier, but only the basis of exceptions and exemptions. The directorate 
took the view that safer tables and greater operational security would 
offset the fact that some divers had to spend longer working underwa-
ter. Einar Wold Svendsen – who was a senior executive at SNS in 1992 
– commented on the new regulations after they had been in force for 
six months. In his view, they functioned well and provided a general 
improvement in safety. At the same time, he supported the divers’ ob-
jections concerning bell runs and saturation time:

Has the duration of bell runs and saturation time increased? Of 
course they have. To believe anything else would be impossibly naive. 
Which company in its right senses would price a job on the basis of 
poor efficiency and/or more ‘expensive’ divers in saturation than are 
required by the regulations – which it moreover expects all its com-
petitors to apply in their calculations? … In such cases, a maximum 
duration equals a minimum duration, which also coincides with the 
optimum duration (except for the divers).71

Lengthening bell runs and saturation times did not help to improve 
relations between the NPD’s diving section and the unionised divers, 
even though both regulations and statistics showed that a marked im-
provement had occurred in the technical aspects of safety. Nopef’s orig-
inal demand had been to cut bell runs to five hours. With the increased 
awareness of diver problems resulting from Todnem’s research and 
the media reports, many divers hoped that the Kromberg commission 
would produce a new consensus on the status of diving and, on that 
basis, arrive at a common solution which served everyone concerned. 
Given the way conditions in the diving sector developed while it was at 
work, however, the commission could hardly have been anything other 
than an arena for conflict. Its report discussed the importance of long 
contracts and permanent employment for improving the stability and 
security of diving as a career. While the findings were being finalised, 
however, Stolt Comex Seaway – which was represented on the com-
mission, of course – resolved to transfer to a foreign flag and make the 
bulk of its permanent Norwegian employees redundant. In October 
1993, just before the commission’s report was to be published, Sande 
submitted a long list of points on behalf of Nopef which disagreed fairly 
substantially with the proposed text.72 Most of the objections focused 
on the way the sharp growth in personnel on short-term contracts rep-
resented a step backwards for most type of HSE work. Nopef’s many 
dissenting comments produced no extensive changes to the report. 
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However, they clearly had an effect on the foreword, which was intro-
duced with the following laconic summary of the position:

The Norwegian-based diving industry in the petroleum sector is 
changing, and is now dominated by foreign companies. No Norwe-
gian diving companies exist today in the petroleum sector. Three of 
the four remaining Norwegian-registered DSVs were transferred to 
foreign registration in the spring of 1993, with the consequent dis-
missal of the Norwegian maritime personnel. This position might be 
regarded as paradoxical.73

Godøysund

When the Kromberg commission approached the end of its work, noth-
ing had happened to reduce the antagonisms which prevailed between 
the hyperbaric medicine specialists. No matter how much coverage 
Todnem received in the media, little changed as long as the NPD pre-
ferred to listen to the physicians who vouched for deep diving. In order 
to achieve a final clarification of the potential for damaging long-term 
effects, it was accordingly proposed to hold yet another consensus con-
ference which brought together all the international expertise in this 
field. Held at Godøysund outside Bergen in June 1993, the meeting 
aimed to arrive at a statement or manifesto which summed up what 
everyone was agreed on. That proved difficult, since neither Elliott nor 
Bennett were willing to admit that they had failed to detect such af-
ter-effects in their studies. After much argument, the conference ar-
rived at the following collective statement: 

Changes have been identified in the bones, central nervous system 
and lungs of divers who have not been involved in diving accidents 
or exposed to other known working environment burdens. These 
changes are largely small and do not affect the quality of the diver’s 
life. However, they are of such a character that they could affect the 
diver’s future health. Scientific knowledge is limited and further 
research is required to determine more precisely the scale of the long-
term effects of diving.

This “manifesto” was considerably more moderate than the conclusions 
drawn by Todnem and her colleagues. The most important opponent of 
the Haukeland team in Norway was Brubakk, who had supported Elli-
ott and Bennett in the tussle over the conference’s final statement. He 
was working at the time on a major research project financed by Statoil 
in Trondheim. Following the conference, he spoke positively about the 
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possibility of diving as deep as 400 metres but said that more research 
was needed to improve procedures and control systems in order to en-
sure that the operations were as safe as possible.74

The Kromberg commission has failed to take a position on the 
two conflicting medical views. In its discussion of possible long-term 
damage from diving, the commission made no reference to research 
reports from Todnem or others. However, the commission was much 
more open to the existence of negative long-term effects than the NPD, 
which had long bluntly rejected such a possibility.75 In its consideration 
of the medical research, the commission concluded that having several 
scientific teams in partial competition with each other was beneficial. 
At the same time, it supported the decision of the Ministry of Social Af-
fairs to give Haukeland a national responsibility for hyperbaric medical 
treatment. The hospital was also made responsible for advising other 
health services on issues related to hyperbaric medicine. It is difficult 
to interpret this as anything other than a recognition of the work done 
by physicians such as Aarli and Todnem.

If 1993 marked a climax in the heated debate on diving, it was fol-
lowed by an anticlimax. Todnem quit Haukeland to become a senior 
consultant in neurology, first in Stavanger and then in Trondheim. But 
the medical disagreements persisted. The engineers in the NPD’s div-
ing section continued to pin their faith on Bennett, Elliott and that part 
of the international medical community which believed it was possible 
to conduct extensive deep diving without suffering permanent injury. 
Their underlying justification was unchanged from the anonymous in-
sert included with Todnem’s report in 1991. While this wing accepted 
that a disturbingly large number of divers had health problems, it main-
tained that the cause of these conditions had yet to be established with 
scientific certainty.76

Given the philosophy which underpinned the internal control sys-
tem, it might seem a little paradoxical that such attitudes were allowed 
to dominate one of the NPD’s sections. From the mid-1980s, the di-
rectorate assumed that the oil companies would conduct risk analyses 
and select technological solutions with a very low threat of accidents or 
injuries. In the terminology employed, the cut-off criterion was 10-4.77 
This meant that the risk one chose to live with had to be very, very low. 
In the diving sector, the NPD faced two relatively heavyweight groups 
of medical specialists, with one claiming to identify serious injuries and 
the other arguing that these were not proven. Translated into risk anal-
ysis terminology, this would nevertheless mean that the probability of 
something being wrong was very high. So high, in fact, that every engi-
neer would have been sent back to the drawing board if this had been a 
question of a specific platform design or aspect of drilling technology. 
In a sense, that is precisely what did happen – not because the NPD put 
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nem fikk aldri så mange oppslag for sine synspunkter i mediene, foran-
dret det lite i og med at Oljedirektoratet i stedet valgte å høre på den
delen av det medisinske miljøet som gikk god for dypdykking. For å få en
endelig avklaring av hvorvidt dykking førte til skadelige langtidseffekter,
ble det derfor tatt initiativ til å holde nok en konsensuskonferanse hvor
hele den internasjonale ekspertisen på feltet var samlet. Konferansen
ble avholdt i Godøysund utenfor Bergen i juni 1993. Utgangspunktet var
å komme frem til en uttalelse eller et «manifest» som oppsummerte hva
alle var enige om. Det ble vanskelig, da verken Elliott eller Bennett var
villige til å innrømme at de ikke hadde fanget opp slike ettervirkninger i
sine undersøkelser. Etter mye strid og dragkamp kom konferansen frem
til følgende felles uttalelse: Det er påvist endringer i skjelettet, sentral-
nervesystemet og lungene hos dykkere som ikke har vært involvert i dyk-
keulykker eller som har vært eksponert for andre kjente arbeidsmiljøbe-
lastninger. Disse endringene er i de fleste tilfeller små og innvirker ikke
på dykkernes livskvalitet. Imidlertid er endringene av en slik art at de
kan innvirke på dykkernes fremtidige helse. Den vitenskapelige viten er
begrenset og ytterligere forskning er nødvendig for å fastslå mer presist
omfanget av langtidsvirkning av dykking.»

Dette «manifestet» var langt mer moderat enn Todnems og hennes
kollegers konklusjoner. Den viktigste motpolen til Haukelandsmiljøet i
Norge var Alf Brubakk. Brubakk hadde støttet Elliott og Bennett i drag-
kampen om den endelige uttalelsen på konferansen. Brubakk arbeidet
på det aktuelle tidspunktet på et større forskningsprosjekt finansiert av
Statoil i Trondheim. I etterkant av konferansen uttalte han seg positiv til
at det fortsatt kunne drives dykking ned mot 400 meter, men at det
måtte utføres mer forskning for å bedre prosedyrene og kontrollsyste-
mene, slik at dykkingen ble mest mulig sikker.74 

Kromberg-utvalget unnlot å ta stilling til de to stridende medisinske
fløyene. I sin diskusjon om mulige langtidsskader som følge av dykking-
en viste utvalget verken til Todnems eller andres forskningsrapporter.
Utvalget var imidlertid langt mer åpent for at det kunne finnes negative
langtidseffekter, enn Oljedirektoratet, som lenge hadde stått for en bas-
tant avvisning av en slik mulighet.75 I sin behandling av den medisinske
forskningen konkluderte utvalget at det var en fordel med flere delvis
konkurrerende miljøer. Samtidig ga utvalget sin tilslutning til Sosialde-
partementets beslutning om at Haukeland sykehus skulle ha et nasjonalt
ansvar for hyperbarmedisinsk behandling. Haukeland fikk dessuten i
ansvar å gi råd til andre helsetjenester med hyperbarmedisinske pro-
blemstillinger. Det kunne vanskelig tolkes som annet enn en anerkjen-
nelse av det arbeidet leger som Johan Aarli og Kari Todnem hadde utført. 

Om året 1993 ble et klimaks for den opphetede debatten rundt dyk-
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its foot down but because the oil companies eventually experienced so 
many problems associated with diving that they decided to do without 
it.

In some parts of the Norwegian diver community, it has occasional-
ly been claimed – to put it fairly bluntly – that Todnum was responsible 
for the complete collapse of diving on the NCS in the years after 1993. 
As we will see in the next two chapters, this development had far wider 
causes than safety alone. First, subsea technology had gradually been 
devised which looked capable of providing an alternative to most forms 
of diving. Second, the Norwegian diving industry was threatened by a 
globalisation wave which produced a completely new type of company 
within a few years. However, the decisions taken by the oil companies 
to cease using divers were not unaffected by the bitter conflicts within 
the medical community and the tensions between researchers, regula-
tors and diver unions.
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Chapter 11

Subsea technology 
replaces the divers

In the late 1980s, when deep research dives were being repeatedly crit-
icised in the media, subsea technology had made such strides that it 
was on the verge of replacing divers and making them to some extent 
redundant. Diverless systems offshore were becoming a reality. For-
ward-looking technology choices were made in this period. The systems 
developed came to dominate in later development projects and can be 
classified as a technological leap forward on the NCS. Subsea technolo-
gy advanced along two paths. One involved the development of remote-
ly operated vehicles (ROVs), which could be used for observation and 
deepwater working. This allowed them to support and partially replace 
divers. The second focused on the actual seabed production facilities, 
with the oil companies gradually adopting solutions which could be in-
stalled and maintained entirely without diver support. 

A number of factors promoted the development of flexible subsea 
solutions during this period. The oil price slump in 1986, which left 
prices stable at a low level of around USD 10 per barrel, meant that the 
profitability of new projects had to be assessed more stringently than 
a few years earlier when a barrel of oil cost USD 30 or more. This new 
price regime created a growing demand for more intelligent and less 
expensive solutions in terms of both investment in and operation of 
offshore installations. Another factor was that the concrete technology 
exemplified by the giant Condeeps was reaching its physical and finan-
cial limits. Alternatives were needed. The commitment and creativity 
of Norway’s research and development teams blossomed, greatly assist-
ed by politically driven support from the oil industry through technol-
ogy or “goodwill” agreements with the Norwegian government. Ideas 

A Sea Hawk at work.
Photo: Tor Jan Wiik
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which had been tested on a small scale were further developed through 
research projects and turned into standard solutions. A number of pro-
jects related to flexible diverless satellites were executed during the 
1980s. Work involving diver inspection, maintenance and repair of un-
derwater oil installations was both expensive and risky.

ROVs offered a good alternative. Moreover, diving technology was 
banging its head against a physical depth limit. It did not appear that 
research projects at Nutec or elsewhere could eliminate this barrier to 
acceptable diving by humans. Where the limit lay was a matter of dis-
pute, not least among medical specialists. That was also an important 
reason why the oil companies made a commitment to developing diver-
less systems for offshore use.

Eyes under water – the first ROVs

Remotely operated subsea installations found today on Snøhvit, Åsgard 
and many other NCS fields are specially designed to be installed, main-
tained and repaired by ROVs. The latter are equipped with manipulator 
arms and specialised tools, and can perform a number of operations. In 
addition to inspection, maintenance and repair of modules, they can 
be used to survey pipeline routes, dig trenches and level out seabed ter-
rain. Specialist ROVs can perform underwater flame cutting and weld-
ing. All these advanced jobs are controlled by operators on the surface.

The oil industry understood at an early stage that using machines 
for subsea work offered major benefits. Hiring a DSV with a full crew 
was expensive, and diving always involved a certain level of risk. Subsea 
technology began with remotely operated underwater cameras to in-
spect drilling operations. Ocean Viking used two additional guidewires 
to run such a camera up and down. Eventually, cameras were placed on 
a moveable base so that they could film in all directions,1 but could not 
be classified as submersible vessels. From the late 1970s, far more mo-
bile cameras known as “eyeballs” were adopted. These were sufficient-
ly manoeuvrable that they qualified as a remotely controlled vehicle 
(RCV, an earlier term for ROV).

Phillips was the first oil company to adopt the eyeball on the NCS. 
During drilling on Ekofisk, an RCV 225 unit was used to assist in in-
stalling the base plate used to route the drill bit. This RCV could also 
observe gas escaping from the borehole. It was manoeuvred from a con-
trol room on the surface vessel via a cable. In addition to visual inspec-
tion, eyeballs were used to monitor divers in order to enhance their 
safety. They were equipped with powerful searchlights which lit up the 
worksite for the divers. These units made it easier to acquire an over-
view of a job and to plan the work in advance. On the other hand, the 
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divers not infrequently had to rescue the eyeball. Its long cable had a 
tendency to become entangled, or it could quite simply get stuck.2

Elf was also a relatively early adopter of ROVs. Such units were used 
for inspection during the final phase of construction work on Frigg in 
1976-77, but experience was not entirely positive. The electronic, elec-
trical and mechanical components on ROVs were unstable during this 
initial phase. Moreover, personnel had little training in their use. The 
technical problems were so great that they came close to frustrating 
Elf’s whole commitment to ROVs. Slowly but surely, however, operators 
received better training and vehicle functionality became more relia-
ble. Equipping ROVs with high-resolution low-light TV and colour pho-
tography cameras made them more useful for inspection jobs. It was 

ved boreoperasjoner ble eye ball brukt til overvåking av dykkerne for å
øke deres sikkerhet. Disse kameraene var påmontert kraftige lamper og
lyste opp arbeidsstedet for dykkerne. Bruken av eye ball gjorde det let-
tere både å få oversikt over og planlegge jobben på forhånd. På den andre
siden skjedde det ikke så sjelden at dykkerne måtte redde eye ball-en. De
lange kablene hadde en tendens til å vikle seg opp i ting, eller eye ball-en
kjørte seg rett og slett fast.2

Også Elf begynte å bruke undervannsfarkoster relativt tidlig. I sluttfa-
sen av konstruksjonsarbeidet på Frigg-feltet i 1976–1977 ble ROVene
brukt som inspeksjonsfartøyer, men erfaringene var ikke bare positive. I
den tidlige fasen var de elektroniske, elektriske og mekaniske kompo-

Undervannsteknologi erstatter dykkerne

På Ekofisk ble eye ball av typen RCV 225 brukt
til visuell inspeksjon ved boreoperasjoner til
overvåking av dykkerne for å øke deres 
sikkerhet. 
Foto: Tor Jan Wiik
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An RCV 225 eyeball was used on Ekofisk for 
visual inspection of drilling operations and 
monitoring divers to enhance their safety.
Photo: Tor Jan Wiik

NorthSeaDivers_indhold.indd   311 11/03/14   11.35



312 Chapter 11

also an advantage that such units were operated directly from the rig, 
eliminating the need to use expensive DSVs.

Pipeline inspection on Frigg was initially carried out by manned 
submersibles, but ROVs were adopted from 1981 with equally good 
results. An ultrasonic shortwave navigation system combined with a 
receiver on the ROV allowed the latter to follow the pipeline and take 
photographs and videos along the way.3

Equipped with manipulators and tools

One Norwegian innovation was the Snurre, which some claimed to be 
the world’s most advanced ROV of its day. Two gripper arms allowed it 
to perform simple jobs. A camera at the front end monitored the work. 
Development began at the former Myrens Verksted engineering works 
in Oslo and was continued by the Continental Shelf Institute (IKU) in 
cooperation with DNV. The first test in seawater was conducted during 
the summer of 1973.4 It was controlled with a helicopter-type joystick, 
and the operator could follow its movement on a video screen while 
another monitor presented sonar signals used to navigate with. Snurre’s 
first important job was cleaning and inspecting three concrete plat-
forms on Frigg in March 1980, using water jetting. A wheeled frame 
was then attached to the front of the ROV to maintain a constant dis-
tance between hose and concrete wall. Snurre’s thrusters counteracted 
the power of the water jet and kept the ROV in position.5

Research in this area was pursued in several countries. By the late 
1970s, ROVs were being manufactured in Canada, France, Japan, Nor-
way, the UK, the USA and the Soviet Union.6 In addition to Snurre, the 
Consub II from the British Aircraft Corporation and the Scorpio from 
America’s Amtek were used on Frigg.7 Ranked as the leading ROV of its 
day, the Scorpio was used on all the NCS fields from around 1980 to the 
mid-1990s. An open frame made changing components easy. The first 
version, featuring a manipulator arm for simple jobs, could descend to 
600 metres. Its operators made their own basic tools which the vehicle 
could use. The ROV’s motor developed a not-very-powerful 25 horse-
power, but it progressed quickly to 50 and then 100 hp. A second ma-
nipulator was also added. Depth is no longer a constraint today, and a 
Scorpio can now be manoeuvred down to 2 000 metres.8

Ninety per cent of the inspection programme on Ekofisk in 1989 
was carried out with ROV assistance. By then, these units had acquired 
such equipment as sonar and up to five underwater cameras able to take 
panoramic and close-up photographs. In addition came various types of 
work modules, including ones for weld cleaning and anode installation. 
A basket could also be installed for carrying divers to their work site. 

Kapittel 11

I mars 1980 utførte «Snurre» rengjøring og
inspeksjon av tre betongplattformer på 
Frigg-feltet. 
Foto: NOM
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nentene på farkostene ustabile. Dessuten var mannskapene lite trent i å
føre ROVene. De tekniske problemene var så store at de holdt på å kull-
kaste hele Elfs satsing på ROV. Sakte, men sikkert fikk imidlertid opera-
tørene bedre trening, og funksjonaliteten i fartøyene ble mer pålitelig.
Utstyrt med høyoppløselige lavlys-tv-kamera og fargefotoapparater ble
fartøyene mer anvendelige til inspeksjonsformål. Det var også en fordel
at inspeksjons-ROVene ble operert direkte fra riggen. Da unngikk ope-
ratørselskapet bruk av dyre dykkerfartøyer. 

Inspeksjon av rørledningene på Frigg ble til å begynne med utført av
bemannede ubåter, men fra 1981 ble rørinspeksjonene utført ved hjelp
av ROVer med like godt resultat. Rørledningstraseen ble lokalisert med
et ultrasonisk kortbølgenavigasjonssystem. ROVen hadde en «leser» for
dette navigasjonssystemet, som gjorde at den kunne følge rørledningen
og ta foto og video av den underveis.3

Utstyrt med armer og verktøy
En norsk nyvinning var «Snurre», som enkelte påsto var en av verdens
mest avanserte farkoster i sin tid. Med sine to gripearmer kunne den
utføre enkelt arbeid. Et kamera festet i fronten overvåket arbeidet. Myh-
rens Verksted A/S i Oslo startet utviklingen av «Snurre», som så ble
videreutviklet ved Institutt for kontinentalsokkelundersøkelser (IKU) i
samarbeid med Det norske Veritas. Den første prøveturen i sjøvann ble
gjort sommeren 1973.4 Operatøren styrte «Snurre» med en helikopter-
joystick og fulgte bevegelsene på en videoskjerm mens en annen skjerm
viste signaler fra sonaren som ble brukt til å navigere med. Den første
virkelige jobben «Snurre» utførte, var rengjøring og inspeksjon av tre
betongplattformer på Frigg-feltet i mars 1980. Rengjøringen ble gjort
ved hjelp av høytrykksspyling. «Snurre» fikk da påmontert en ramme
med hjul i fronten for å holde avstanden mellom slangen og betongveg-
gen konstant. Kraften fra trusterne på «Snurre» motvirket kraften fra
jetstrålen og holdt fartøyet på plass langs plattformen.5

Forskning på dette området ble gjort i flere land. På slutten av 1970-
tallet ble det produsert ROVer i Canada, Frankrike, Japan, Norge, Stor-
britannia, USA og Sovjetunionen.6 I tillegg til «Snurre» ble det på Frigg
brukt et fartøy kalt «Consub II», som var produsert av British Aircraft
Corporation, og «Scorpio», som ble produsert av det amerikanske fir-
maet Ametek.7 «Scorpio» var den ledende ROVen. Denne ble brukt på
alle felter på norsk sokkel fra rundt 1980 til midten av 1990-tallet. «Scor-
pio» hadde en åpen ramme som enkelt tillot utskifting av komponenter.
Den første utgaven hadde en manipulatorarm som kunne utføre enkle
oppgaver. Denne kunne gå ned til 600 meters dybde. Operatørene laget
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The Snurre ROV carried out cleaning and in-
spection of three concrete platforms on Frigg 
during March 1980.
Photo: Norwegian Petroleum Museum
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At the end of the 1980s, ROV technology had completed its first trial- 
and-error stages and these vehicles were largely able to replace divers in 
a number of areas. The first diverless inspection on Statfjord took place 
in 1996.

ROVs can handle far more operations today. They use water jetting 
to clean subsea structures of the marine fouling which accumulates in 
large quantities on platforms and causes extra wear and tear. The foul-
ing can also conceal cracks which need repairing and the anodes used 
for corrosion protection on steel structures. ROVs utilise special equip-
ment to measure galvanic voltages between the anode and the steel in 
order to make sure that the former corrodes rather than the latter.

Comparing results from earlier years allows engineers to determine 
whether the steel has started to corrode and the local anodes need to be 
replaced. If anodes have fallen off, the ROV can attach new ones. Spe-
cialised vehicles also perform non-destructive testing (NDT) of steel 
structures – in other words, inspect them without taking samples of 

Undervannsteknologi erstatter dykkerne

Den norskutviklede ROVen «Snurre» kunne
utføre enkelt arbeid med sine to gripe armer.
Foto: NOM
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selv enkle verktøy som den kunne håndtere. Fartøyet var utstyrt med et
25 hestekrefters maskineri og var ikke særlig kraftig, men utviklingen
gikk fort fremover. Neste skritt ble at «Scorpio» fikk 50 og deretter 100
hestekrefter samt to manipulatorarmer. Dybden er i dag ikke lenger en
begrensning. Nå kan den styres ned til 2000 meters dyp.8

På Ekofisk ble 90 prosent av inspeksjonsprogrammet i 1989 utført ved
hjelp av ROV. ROVen hadde da fått utstyr som for eksempel sonar og
opptil fem undervannskameraer som kunne ta panorama- og nærbilder,
i tillegg til forskjellige typer arbeidsmoduler, blant annet for sveisereng-
jøring og anodeinstallasjon. Den kunne også påmonteres en kurv som
dykkeren kunne fraktes til arbeidsstedet i. Ved overgangen til 1990-tal-
let var ROV-teknologien kommet over de første prøve- og feilestadiene,
og ROVer kunne langt på vei erstatte dykkernes arbeid på en rekke områ-
der. I 1996 ble den første dykkerfrie inspeksjonen utført på Statfjord. 

ROVene kan i dag ta seg av langt flere operasjoner. De kan spyle
undervannsstrukturer rene for tang, tare og skjell, som legger seg i store
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Developed in Norway, the Snurre ROV could 
do simple jobs with the aid of its two gripper 
arms.
Photo: Norwegian Petroleum Museum
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the actual steel. A special manipulator arm with software and tools has 
been developed for this job.9

ROVs can also be used for mapping ahead of underwater work. A 
special camera is then sent down to film in darkness and over long dis-
tances before another ROV descends with lights and a normal colour 
photography camera. Remotely operated tools (ROTs) do the actual job, 
which could comprise a module replacement, for example.10 The ROT 
acts then almost like a lorry to draw out the module. It can also pull a 
pipeline into a subsea module and make a connection between them. 
ROTs designed to work on templates must be small enough to secure 
easy access.

A survey ROV is used in large pipelaying projects to map bottom 
conditions. It carries cameras which film the seabed while running up 
and down the pipeline route several times, so that the actual laying 
operation can be carefully planned. ROVs are also needed in the next 
phase of the project. Where long free spans occur, the ROV can set up 
trestles at suitable intervals to support the pipeline. It can also prepare 
trenches using a kind of digger or powerful water jetting equipment to 
excavate soil before the pipeline is laid.

Kapittel 11

«Scorpio» var den ledende ROVen og ble brukt
på alle felter på norsk sokkel fra rundt 1980 til
midten av 1990-tallet. 
Foto:  Børre Børretzen
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masser på plattformene og påfører dem ekstra slitasje. Disse massene
kan også skjule sprekker som bør repareres og anoder som brukes til kor-
rosjonsforebygging på stålplattformer. ROVen bruker et spesielt utstyr
til å måle galvaniske spenninger mellom anodene og stålet for å sikre at
anoden korroderer og ikke stålet.

Ved å sammenligne med resultatene fra tidligere år kan ingeniørene
se om stålet er begynt å korrodere og anodene i området må fornyes.
Hvis anoder har falt av, fester ROVen på nye. Spesial-ROVer kan også
gjøre ikke-destruktiv testing (NDT) av stålstrukturer, det vil si at de
inspiserer uten å ta prøver av selve strukturen. Det er utviklet en egen
manipulatorarm med programvare og verktøy som kan gjøre dette.9

ROV kan også brukes til kartlegging før en arbeidsoperasjon under
vann. Den sendes da ned med et spesialkamera for å filme i mørke og
over lange avstander før en annen ROV sendes ned med lys og vanlig far-
gekamera. Såkalt fjernstyrt verktøy (Remote operated tool, ROT) utfø-
rer selve jobben. Denne kan for eksempel bestå i å skifte en modul.10

ROTen fungerer da nærmest som en lastebil som trekker ut modulen.
ROTen kan også trekke inn en rørledning til undervannsmodulen og
koble den til. ROTer som skal arbeide i bunnrammer, må være så små at
de lett kan komme til. 
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The Scorpio was the leading ROV, used on all 
Norwegian offshore fields from around 1980 
to the mid-1990s.
Photo: Børre Børretzen
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ROVs have become invaluable for removing offshore installations. 
They were used on Frigg, for example, to cut off jacket legs so that large 
crane barges could lift the resulting sections onto barges for towing to 
land.11 These vehicles are being fitted with ever more advanced equip-
ment designed for particular jobs. Imagination is almost the only con-
straint on what an ROV can do.

ROV operator – a new profession

Highly qualified people are required to operate an inspection ROV. 
Such jobs, where the operator sits and monitors the camera for 12 hours 
a day, call for close attention. Personnel doing this work are recertified 
every other year.

During the first phase of ROV development, no special training 
existed for their operators. Divers often took these jobs, but the com-
monest approach was to employ people with technical qualifications.12 
ROV operators were usually not stationed permanently offshore, but 
flown out only when something went wrong and the ROV had to be 
launched and controlled. The drawback with this approach was that 
the equipment had then stood unused and uninspected for a long time. 
When it was needed, something unexpected often happened. Nor were 
the ROVs as reliable as they have become today. ROV operators are 
now part of the permanent rig crew, and have acquired a higher status. 
When such personnel are permanently stationed on board, they can 

Ved store rørleggingsprosjekter brukes en undersøkelses-ROV for å
kartlegge bunnforholdene. Utstyrt med et kamera filmer den sjøbun-
nen. Den kjører opp rørledningstraseen flere ganger, slik at nødvendige
arbeidsoperasjoner ved rørlegging kan planlegges nøye. I neste fase i rør-
leggingsprosessen er det også behov for ROVer. Ved lange spenn i rørleg-
gingstraseen kan ROVer sette opp bukker som støtter opp røret med pas-
sende mellomrom. ROVer kan også grave grøfter. Grøfte-ROVen
(trencher ROV) er utstyrt med en slags gravemaskin eller en kraftig høy-
trykksspyler som feier massen til side før røret legges på plass.

ROVer har også blitt uunnværlige ved fjerning av offshoreinstallasjo-
ner. De er for eksempel blitt brukt på Frigg-feltet til å kutte over plattform-
legger, slik at store heisekraner kan løfte seksjoner av plattformene over
på lektere, som sleper delene til land.11 ROVene utstyres med stadig mer
avansert spesialverktøy designet for de ulike arbeidsoperasjonene. Det er
nærmest bare fantasien som setter grenser for hva ROVene kan utføre.

ROV-operatør – en ny profesjon
Det kreves høyt sertifisert personell for å styre ROV-inspeksjoner. Slike
operasjoner, der operatøren sitter og overvåker kameraet tolv timer om
dagen, krever en veldig årvåkenhet. Personellet som har denne funksjo-
nen, resertifiseres hvert annet år. 

I ROVenes første fase var det ingen egen utdanning for ROV-operatø-
rene. Ofte var det dykkere som ble ROV-piloter, men det mest vanlige var
å ansette folk med teknisk bakgrunn.12 ROV-mannskapet var som oftest
ikke fast stasjonert offshore. De ble tilkalt bare når noe gikk galt. Opera-

Undervannsteknologi erstatter dykkerne

Inspeksjons-ROVen trenger ettersyn før den
plasseres i «garasjen» sin og senkes i sjøen,
klar for nye oppdrag.
Foto: Tor Jan Wiik
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An inspection ROV is serviced before being 
placed in its “garage” and submerged in the 
sea, ready for new assignments.
Photo: Tor Jan Wiik

NorthSeaDivers_indhold.indd   315 11/03/14   11.35



316 Chapter 11

maintain the ROV, plan work in advance and customise the required 
tools. This means that ROVs have become much more reliable in opera-
tion. The ability to repair them on the vessel rather than having to take 
them to land is crucial, since an ROV out of operation would be very 
expensive for its owner.13

The first course for ROV operators was held at Nutec in 1982.14 
Since 2000, these people have had their own professional training pro-
gramme leading to a vocational certificate.15 Apprentices now learn on 
simulators, providing very realistic exercises in all conceivable circum-
stances.

Diverless satellites and fields

Weak oil prices prompted a stronger emphasis from the late 1980s on 
reducing offshore development costs. Both the oil companies and the 
government agreed that this was necessary. Production systems had to 
be simplified and made more efficient. Greater attention than before 
was paid to investment and total life-cycle costs. What would the main-

tørene ble fløyet ut til plattformen for deretter å sette undervannsfarkos-
ten på vannet og gjøre jobben. Ulempen var at ROVen da hadde stått
ubrukt og uten ettersyn i en lengre periode. Når den da skulle i funksjon,
skjedde det ofte noe uforutsett. De fjernstyrte undervannsfarkostene var
heller ikke så driftssikre som i dag. Nå er ROV-operatørene en del av rig-
gens faste mannskap. Yrket har fått høyere status. Når mannskapet er
fast stasjonert om bord, kan de vedlikeholde ROVen, planlegge arbeids-
oppgaver i forkant og tilrettelegge med det verktøyet som er nødvendig.
Det gjør at ROVene har blitt mye mer stabile i drift. Det er avgjørende å
kunne reparere ROVen mens den er ute på fartøyet, uten å måtte ta den
til land, ettersom det er veldig kostbart for undervannsoperatøren å ha
fartøyet ute av funksjon.13

De første kursene for ROV-operatører ble satt i gang på NUTEC i
1982.14 Etter år 2000 har ROV-operatører fått egen fagutdanning med
fagbrev (FU-operatør).15 Det brukes nå simulator i opplæringen. Lær-
lingene får da en svært realistisk øvelse på alle tenkelige situasjoner.

Kapittel 11

ROV-piloten på «Sleipner» følger med på over-
våkingsskjermene. 
Foto: Tor Jan Wiik

Ettersyn av «Scorpio» på dekk.
Foto: Tor Jan Wiik

316

Nordsjødykkerne:byhistorie  08-06-09  13:57  Side 316

tørene ble fløyet ut til plattformen for deretter å sette undervannsfarkos-
ten på vannet og gjøre jobben. Ulempen var at ROVen da hadde stått
ubrukt og uten ettersyn i en lengre periode. Når den da skulle i funksjon,
skjedde det ofte noe uforutsett. De fjernstyrte undervannsfarkostene var
heller ikke så driftssikre som i dag. Nå er ROV-operatørene en del av rig-
gens faste mannskap. Yrket har fått høyere status. Når mannskapet er
fast stasjonert om bord, kan de vedlikeholde ROVen, planlegge arbeids-
oppgaver i forkant og tilrettelegge med det verktøyet som er nødvendig.
Det gjør at ROVene har blitt mye mer stabile i drift. Det er avgjørende å
kunne reparere ROVen mens den er ute på fartøyet, uten å måtte ta den
til land, ettersom det er veldig kostbart for undervannsoperatøren å ha
fartøyet ute av funksjon.13

De første kursene for ROV-operatører ble satt i gang på NUTEC i
1982.14 Etter år 2000 har ROV-operatører fått egen fagutdanning med
fagbrev (FU-operatør).15 Det brukes nå simulator i opplæringen. Lær-
lingene får da en svært realistisk øvelse på alle tenkelige situasjoner.

Kapittel 11

ROV-piloten på «Sleipner» følger med på over-
våkingsskjermene. 
Foto: Tor Jan Wiik

Ettersyn av «Scorpio» på dekk.
Foto: Tor Jan Wiik

316

Nordsjødykkerne:byhistorie  08-06-09  13:57  Side 316

Inspecting a Scorpio on deck.
Photo: Tor Jan Wiik

The ROV operator on Sleipner keeps an eye on 
the monitors.
Photo: Tor Jan Wiik
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tenance bill be, and could equipment be recycled or removed later? The 
latter question also had an environmental aspect.

Developing satellite and stand-alone fields without diver assistance 
offered a solution to some of these challenges. Subsea technology also 
made it possible to produce in ever deeper water and to introduce float-
ing production units as a flexible new approach. Tension-leg platforms, 
catenary-moored semi-submersibles and production ships could be tied 
to subsea wells. In addition, existing production platforms could be sup-
plied from remotely operated subsea satellites.

The first diverless production system on the NCS was developed 
for Gullfaks and brought on stream in 1986. Proven in 1978, this field 
lies 20 kilometres south-west of Statfjord in 130-220 metres of water. 
Equipped with three concrete platforms, it ranked as the first large 
NCS development with a Norwegian operator in the shape of Statoil.

Its subsea project built on basic research with underwater installa-
tions already conducted through the Skuld programme, which began in 
1980. Backed by Elf, Hydro, the NUI and Sintef, this focused on remote 
operation of installations over a distance of 20 kilometres. Elf, the big-
gest contributor to Skuld, built a simulation station to test the reliabil-
ity of the control system, which involved electrohydraulic operation of 
Xmas trees and a manifold. This solution proved reliable in operation 
and could be installed without diver assistance.16 Statoil adopted the 
remote control system for use on Gullfaks, where six seabed templates 
were installed without divers even though the water depth was no 
more than 140 metres and accordingly well within the 180-metre limit. 
Tore Halvorsen, then assistant technical manager in the oil division at 
Kongsberg Offshore (KOS), observes:

This was an extremely interesting period. We’d always previously 
used divers if we ran into difficulties. We were probably the first com-
pany in the world to find a solution for diverless installation. And the 
answers we came up with were developed from scratch.17

Elf drew on its experience from the Skuld programme to develop East 
Frigg, a Frigg satellite brought on stream in 1988. Three templates were 
installed using ROTs in roughly 100 metres of water without diver assis-
tance. East Frigg was the first entirely platform-free field in the North 
Sea. It was equipped with two production stations and a manifold sta-
tion, which collected the gas before it was piped the 18 kilometres to 
Frigg for processing. All production and control functions were remote-
ly operated from the main field. The pilot projects developed for Gull-
faks and East Frigg under the auspices of Statoil and Elf respectively 
demonstrated that a market existed for diverless solutions on the NCS. 
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A third pilot project worth mentioning is Hydro’s diverless Troll Ose-
berg gas injection (Togi) development.

Towards standardised subsea solutions

A number of fields were developed in the 1990s with subsea production 
systems. Satellites to Statfjord, Sleipner and Gullfaks were tied back to 
Condeeps. Norne and Åsgard were provided with production floaters 
connected to associated subsea wells. Yme and Heidrun, featuring a 
jack-up and a concrete-hulled TLP respectively, were also tied to pro-
duction systems on the seabed.

The Statfjord North and East satellites were tied back to Statfjord, 
with its three concrete platforms, during the 1990s through subsea fa-
cilities which ranked as the world’s largest at the time. These comprised 
six templates in 250-290 metres of water, with a total of 18 Xmas trees 
linked to Statfjord C.

Sleipner East, located west of Egersund and close to the UK-Norwe-
gian boundary, was developed with two templates for subsea-completed 
wells tied back to the Sleipner A Condeep. 

An important refinement of the templates was made on the small 
Yme field in the Egersund basin, which came on stream in 1996 with 
Statoil again as operator. Controlled from a jack-up in 90 metres of wa-
ter, the actual template was made a little smaller than before so that 
it could be installed from a drilling rig. Its innovative feature was that 
plates were folded out like an umbrella over the template to provide 
protection once it was safely on the seabed.18 

Another field where it was necessary to think diverless was Norne. 
Located in 380 metres of water, this came on stream in 1997. It was de-
veloped with a production and storage ship tied to five templates with 14 
Xmas trees and control modules on the seabed. Compared with earlier 
structures, the Norne templates had been sharply reduced in size. Flex-
ible risers carried the wellstream up to the ship, which was equipped 
with processing facilities on deck and oil storage tanks. The system was 
extremely flexible compared with the big concrete platforms, and the 
ship could be transferred to produce other fields if desirable. It had di-
verless emergency response systems.

Incorporating several fields in one and the same contract with 
Kongsberg Offshore led to greater coordination. A “tool pool” was es-
tablished between fields with the same technical design, for instance, 
allowing them to share installation equipment and spare parts. That 
led to substantial savings. Other licensees began to choose the same 
solution for their subsea installations.

Kapittel 11

Tore Halvorsen, daværende assisterende tek-
nisk leder i Oljedivisjonen Kongsberg Offshore
(KOS) om utviklingen av Gullfaks: «Vi var anta-
kelig det første firmaet i verden som løste opp-
gaven med å installere uten bruk av dykkere.»
Foto: Scanpix
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Frigg, et av satellittfeltene til Frigg-feltet. Øst Frigg ble satt i drift i 1988.
Installasjon av i alt tre bunnrammer på cirka 100 meters dyp skjedde
dykkerløst ved hjelp av fjernstyrt verktøy. Øst Frigg var det første helt
plattformfrie feltet i Nordsjøen. Feltet var utstyrt med to produksjons-
stasjoner og en sentral samlestasjon, som samlet gassen før den gikk i rør
til behandlingsplattformen på Frigg, som var 18 kilometer unna. All pro-
duksjon og alle kontrollfunksjoner ble fjernstyrt fra Frigg. De to pilot-
prosjektene, utviklet i regi av Statoil på Gullfaks og Elf på Øst Frigg, viste
at det var et marked for dykkerfrie løsninger på norsk sokkel. Et tredje
pilotprosjekt som kan nevnes, er Hydros dykkerløse utbygging av Troll
Oseberg Gas Injection (TOGI). 

Mot standardiserte undervannsløsninger 
På 1990-tallet ble en mengde felt bygd ut med undervanns produksjons-
systemer. Statfjord-, Sleipner- og Gullfaks-satellittene var tilknyttet
Condeeper. Norne og Åsgard fikk produksjonsskip med tilhørende
undervannsbrønner. Yme, som var en jack-up-rigg, og Heidrun, som var
en betongstrekkstagplattform, var også tilknyttet produksjonssystemer
på havbunnen. 

Statfjord-feltet med sine tre betongplattformer fikk tilknyttet satel-
littfelt på 1990-tallet. Satellittene Nord og Øst, som var verdens største
undervanns produksjonssystem i sin tid, besto av seks bunnrammer
med til sammen 18 ventiltrær knyttet opp til Statfjord C. Havdybden var
250 til 290 meter.

Sleipner Øst, vest av Egersund på grensen mot britisk sektor, ble bygd
ut med to brønnrammer for havbunnsbrønner tilknyttet Condeepen
Sleipner A. På det vesle feltet Yme i Egersund-bassenget skjedde det en
viktig videreforedling av bunnrammene. Statoil var operatør også på
dette feltet, som kom i drift i 1996. Yme ble drevet fra en jack-up-rigg på
90 meters havdyp. Selve bunnrammen ble konstruert litt mindre enn
tidligere for å kunne installeres fra en borerigg. Nyskapningen besto i at
det over bunnrammen ble foldet ut plater som fungerte som et deksel
når installasjonen var vel nede på bunnen. Det var som å folde ut en
paraply.18 Et annet felt som gjorde det nødvendig å tenke dykkerløst, var
Norne, på 380 meters havdyp, som ble satt i drift i 1997. Feltet ble utbygd
med et produksjons- og lagerskip tilknyttet fem bunnrammer med 14
ventiltrær og kontrollmoduler på havbunnen. Sammenlignet med tidli-
gere konstruksjoner var bunnrammene på Norne kraftig krympet i stør-
relse. Fleksible stigerør førte brønnstrømmen til skipet. Skipet var
utstyrt med prosessanlegg på dekk og lagertanker for olje. Systemet var
svært fleksibelt sammenlignet med de store betongplattformene. Skipet
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Tore Halvorsen, then assistant technical man-
ager in the oil division at Kongsberg Offshore 
(KOS), observes: ”We were probably the first 
company in the world to find a solution for 
diverless installation”.
Photo: Scanpix
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An astonishing technological leap forward occurred on the NCS in 
the 1990s, characterised by close cooperation between supplier and 
customer and between licensees. The most important step towards a 
standardised solution was the hinge-over subsea template (Host) con-
cept, which began life as a collaboration between Statoil and Kongsberg 
Offshore in 1993-94. This was intended to be a fully equipped fold-out 
subsea template – in other words, a further development of the idea 
used on Yme and Heidrun. 

The structure could pass through the moonpool on a mobile drilling 
rig when folded up, and then be opened out when installed on the sea-
bed. This extremely flexible design was like a Lego system, which could 
be tailored to each company’s special and different field solutions. Its 
building blocks were the same regardless of the project concerned, and 
could be assembled to suit any possible subsea development.19 

The aim was for the equipment to be far cheaper to manufactur-
er and install than conventional templates, and the results lived up to 
expectations. A single Host module weighed around 25 tonnes, and a 
full template less than 100. Conventional structures tipped the scales 
at 400-600 tonnes, and had to be installed from a big and expensive 
crane barge. The modularised Host system could be transported by 
supply ships and handled by the ordinary crane on a rig.20 This offered 
substantial savings compared with day rates for a crane barge. More-
over, the templates with their subsea Xmas trees were quick to bring on 
stream once installed. 

A very solid reduction in development costs per well was achieved 
in 1986-98. Each well on Gullfaks A cost NOK 170 million in 1986. 
That was down to NOK 85 million for the Statfjord satellites in 1992, 
and NOK 45 million for Norne by 1994. The cost per well utilising Host 
modules came to NOK 30 million in 1996.21

Undervannsteknologi erstatter dykkerne

To gigantiske produksjonsstasjoner gjøres klar
for å sendes ut til Ormen Lange. Brønnram-
mene har en dimensjon på 44 x 33 meter.
Foto: Hydro/Scanpix
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kunne flyttes og produsere på et nytt felt om ønskelig. Det hadde dykker-
løs beredskap.

At flere felt gikk inn i en og samme kontrakt hos Kongsberg Offshore,
førte til større grad av samordning. Det ble blant annet opprettet en
«tool-pool»-ordning mellom felter med felles teknisk design. Dermed
kunne feltene dele installasjonsutstyr og reservedeler, i stedet for at
hvert felt kjøpte eget utstyr. Det førte til store besparelser. Andre lisens-
innehavere begynte å velge samme design på sine undervannsanlegg. 

Teknologispranget som foregikk på norsk sokkel på 1990-tallet, var
oppsiktsvekkende. Det var kjennetegnet av et nært samarbeid mellom
leverandør og kunde og samarbeid mellom lisensinnehavere. Det viktig-
ste skrittet i retning av en standardisert løsning fikk navnet Hinge Over
Subsea Template (HOST). Utviklingen av dette konseptet startet i sam-
arbeid mellom Statoil og Kongsberg Offshore i 1993–1994. Tanken var å
produsere en utfoldbar undervanns bunnramme med komplett utstyr,
det vil si en videreutvikling av konseptet som var brukt på Yme og Hei-
drun. I sammenslått tilstand kunne denne settes ned gjennom «moon-
poolen» på en flytende borerigg. Vel plassert på havbunnen kunne
HOST folde seg ut. Systemet var svært fleksibelt, som et legosystem som
kunne tilpasses oljeselskapenes spesielle og ulike feltløsninger. Bygge-
klossene var de samme uavhengig av prosjekt og kunne settes sammen
slik at de passet inn på hvilket undervannsfelt det skulle være.19 Målset-
tingen var at utstyret skulle bli langt rimeligere både å produsere og å
installere enn konvensjonelle brønner. Resultatet svarte til forventning-
ene. En enkelt HOST-modul veier rundt 25 tonn og en HOST-bunnram-
me under 100. Konvensjonelle bunnrammer veide mellom 400 og 600
tonn. For å installere tradisjonelle undervannsanlegg var det nødvendig
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Two giant subsea installations ready for 
dispatch to Ormen Lange. Each measures 44 x 
33 metres.
Photo: Hydro/Scanpix
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From being a technology for the specially interested, subsea solu-
tions have developed into a key component of offshore developments. 
Few places on Earth have so many subsea wells as the NCS. Statoil is 
the second largest operator of such solutions, with 245 installations, 
surpassed only by Petrobras with 464.

Applications for subsea installations have become increasingly var-
ied over time. Processes which previously took place on the platform 
– such as water injection to maintain reservoir pressure when the field 
reaches a mature phase – are now carried out on the seabed. Under-
water separation is also possible today, reducing costs and improving 
recovery substantially.22

It is important in this context to appreciate the massive technolog-
ical progress made with diverless systems in order to understand the 
reduction in diving activity on the NCS during the 1990s. 

Kapittel 11

Statfjord med tilknyttede satellittfelt.
Foto: StatoilHydro
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å bruke store kranfartøyer, som er dyre i drift. Det modulariserte HOST-
systemet kunne transporteres med forsyningsskip og håndteres med
den vanlige kranen på riggene.20 Det var mye å spare på dette med tanke
på dagraten kranfartøyene opererer med. Bunnrammene med under-
vannsventiler var dessuten raske å få i drift når de først var installert. Det
ble oppnådd en meget solid reduksjon i utbyggingskostnad per brønn i
perioden 1986–1998. For Gullfaks A kostet hver brønn 170 millioner
kroner i 1986. Statfjord-satellittene kostet 85 millioner kroner per
brønn i 1992, mens for Norne var prisen redusert til 45 millioner kroner
i 1994. Videre var prisen per brønn utbygd med HOST-moduler redusert
til 30 millioner kroner i 1996.21

Fra å være en teknologi for «spesielt interesserte» har undervannsløs-
ninger utviklet seg til å bli en hovedbyggekloss ved utbygginger til havs.
Få steder i verden finnes så mange havbunnsbrønner som på norsk sok-
kel. Statoil er det nest største selskapet i verden på undervannsløsning-
er, med 245 havbunnsinstallasjoner, bare slått av det brasilianske selska-
pet Petrobras, som har 464 havbunnsinstallasjoner. 
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Statfjord satellites tied back to the main field.
Photo: Statoil
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Underwater activity has not declined over the past 20 years. On the 
contrary, it has flourished as never before, but with the aid of ROVs 
and the development of standardised subsea facilities which can be in-
stalled and maintained without diver assistance. 

As we shall see in the next chapter, this technological shift eventu-
ally had a big impact on diver employment.

Bruksmåtene for havbunnsinstallasjonene har etter hvert blitt veldig
mange. Prosesser som tidligere foregikk om bord på plattformene, gjø-
res nå nede på havbunnen, som for eksempel vanninjeksjon for å øke
trykket i reservoaret når feltet kommer inn i en moden fase. Det er også
mulig å gjøre undervannsseparasjon, som kan redusere kostnadene og
øke utvinningen betydelig.22

I denne sammenheng er det viktig å kjenne til den voldsomme tekno-
logiske utviklingen som har funnet sted med dykkerløse felt for å forstå
reduksjonen i dykkeaktiviteten på norsk sokkel på 1990-tallet. Det er
ikke mindre aktivitet på undervannsområdet de siste tjue årene som har
ført til reduksjon i antall dykkere. Tvert imot har aktiviteten blomstret
som aldri før, men det har skjedd ved bruk av ROVer og utvikling av stan-
dardiserte undervannsanlegg som kan installeres og vedlikeholdes uten
bruk av dykkere. Dette teknologiskiftet fikk, som vi skal se i neste kapit-
tel, etter hvert stor innvirkning på sysselsettingen av dykkere. 

Undervannsteknologi erstatter dykkerne
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The number of subsea wells operated by vari-
ous oil companies in 2005.
Source: Statoil
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Chapter 12

National 
protectionism, 
globalisation and  
a new deal

Many people around the world view the way Norway has overcome the 
challenges posed by oil operations in the North Sea with great admira-
tion. In area after area, Norwegian specialists showed that they could 
master the technological challenges. Domestic enterprises acquired a 
dominant role both among the oil companies and on the supplies side. 
Regardless of which causes led to which outcomes, Norway ended up 
with a work culture, company structure and public support and regu-
latory regime in a fruitful relationship with each other. Although gov-
ernment supervision of diver safety faltered, a political desire always 
existed for Norway to be a key player in the diving industry as well. 
The starting point was good. An interest in diving and subsea technol-
ogy existed in the Norwegian shipping sector, and a national diving 
community had emerged in the navy and certain amateur diver groups. 
While diving on Statpipe was in full swing, it was difficult not to think 
Norwegian industry was succeeding in this business. With the con-
tracts from Phillips on Ekofisk and Statoil on Statpipe, SNS was by far 
the largest diving contractor on the NCS. From the mid-1980s, it nev-
ertheless became clearer and clearer that Norway’s diving community 
was heading for a crisis.

As the biggest company, SNS became vulnerable to general cycli-
cal fluctuations in the oil industry. The oil price slump of 1986 created 

As the only large Norwegian diving company, 
Stolt-Nielsen Seaway (SNS) appreciated that 
it needed a global orientation to survive.
Source: Stolt Comex annual report 1993.

NorthSeaDivers_indhold.indd   323 11/03/14   11.35



324 Chapter 12

great uncertainty. This was also when the industry seriously began to 
feel the impact of the very special regulatory conditions, where many 
measures intended as improvements simultaneously undermined the 
competitiveness of the Norwegian diving business. At the same time, 
many people in the oil companies believed that Norway would manage 
without diving in the future. That applied not least to Statoil and Hy-
dro. Why strive to establish a suitable offshore-related diving education, 
appropriate research institutions, viable Norwegian contractors and so 
forth if there was no future for any of it? Why struggle to maintain a 
domestic diving industry in the face of clearer and clearer signs that 
this was hazardous for the divers?

Norwegianisation of the diving industry

The vision of a diver-free oil industry was launched in the late 1970s. 
During the first half of the 1980s, this ceased to be a loose idea. Many 
engineers in the oil sector believed that a development of this kind could 
be right around the corner. Such expectations were frustrating for the 
diving industry and particularly for the divers themselves. The 1986 
Nopef memo on deep diving put the position as follows: “Since devel-
opment began in the North Sea, diving has occupied an intermediate 
position where people believed further progress was wasted in an in-
dustry which would soon be overtaken by diverless techniques.”1 Nopef 
took the view that this was an unrealistic Utopia, and warned against 
ending up in a position where diving was nevertheless required and 
people were pressured to undertake unacceptable operations because 
equipment, competent personnel and routines were lacking. Instead, 
the union wanted to shift to a stronger commitment to Norwegian div-
ing – including in deep water:

Norway has an opportunity to build leading-edge technology which 
will place Norwegian industry in a special position for diving. Most 
deep diving will take place off Norway in the future. We have techni-
cal and medical expertise to build on. In this area, we need to escape 
from the servile approach of using foreign consultants and appreciate 
that we are probably the country which knows most about deep div-
ing today, and that we have the opportunity to become a leader in this 
field in the future. This would make it possible for Norwegian indus-
try to sell its knowledge to foreign industry, rather than vice versa.2

The Norwegian diving industry had long followed the same develop-
ment path as the other offshoots of the offshore supplies sector. Compa-
nies such as Aker, Kværner, Norwegian Contractors, Smedvig, Odfjell 
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and PGS all received various forms of start-up assistance, both directly 
from the government and indirectly via Statoil. All these enterprises 
also benefited from government initiatives to tailor various types of rel-
evant research and education. By the mid-1980s, SNS was the only re-
maining large Norwegian company in its sector of the oil industry, just 
as PGS had become the sole domestic survivor in seismic surveying.

With shipowning capital behind it and based on solid Norwegian 
maritime traditions, SNS established a small fleet of modern DSVs 
which were fully comparable with the vessels utilised by the foreign 
diving contractors. Many foreign divers on the NCS believed that the 
company had the best available diving equipment in the early 1980s. 
But even SNS had not got where it was without initial help from the 
government. First, it benefited from the general political demand that 
the industry should be Norwegianised, which was enforced through 
the Ministry of Petroleum and Energy. Foreign operators who wanted 
to be on good terms with the authorities could achieve that precisely by 
being positive to Norwegian suppliers. So, even though SNS had equip-
ment which was well suited for the maintenance contract on Ekofisk, 
its nationality helped it to retain that job. The company was aware that 
it would hardly have won the big and important contract for the Stat-
pipe development without pressure from the ministry and a positive 
attitude by operator Statoil.3 This form of protectionism accorded fully 
with practice in the rest of Norway’s supplies industry. It was usually 
defended by pointing out that the foreign diving companies benefited 
from similar support in their respective home countries. Norwegian 
industrial interests often found themselves losing out to the informal 
networks of engineers and procurement personnel in the oil companies 
and their foreign suppliers. The oil companies had a tendency to stick 
with firms they already knew at home, regardless of quality and price. 
A widespread perception prevailed both in the Norwegian diving com-
munity and in other parts of Norway’s offshore industry that the British 
oil sector pursued even more favourable protectionist policies. The fact 
that activity in the UK sector had begun a little earlier made it all the 
harder for Norwegian companies to win work there.

It was first towards the end of the 1970s that the Norwegian gov-
ernment made serious demands for an increased domestic share of de-
liveries. This approach was continued with undiminished vigour by the 
centre-right governments under Kåre Willoch from 1981. Many foreign 
oil companies hoped that access would be easier under a non-socialist 
administration. That applied particularly to Mobil, which was fight-
ing to retain the Statfjord operatorship against Statoil’s determination 
to secure this role. Although Willoch was sceptical about the state oil 
company’s dominant role, he was in a minority within his own coalition 
government. His most important weapon for weakening Statoil was to 
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give Hydro a more central role. Moreover, pressure for the largest pos-
sible Norwegian deliveries became particularly strong after large parts 
of the Norwegian engineering industry were hit by a serious crisis from 
1982.

The foreign diving companies naturally noted the government’s 
Norwegianisation drive. They also saw that a growing number of future 
diving contracts would be placed by Statoil and Hydro, and perhaps also 
Saga. One way to succeed in such conditions was to secure as much of a 
Norwegian identity as possible. The simplest way for a foreign company 
to do this was to establish a Norwegian branch with a local office and 
preferably a Norwegian name. No diving company admittedly went as 
far as the US catering firm which established itself as “Norske Nor-
wegian” (or Norwegian Norwegian).4 After all, most of the domestic 
diving companies had English-sounding names. Nevertheless, an un-
derlying reason for the many name changes which followed was the 
desire to appear as Norwegian as possible.

Companies such as Oceaneering, Sub Sea International, Taylor Div-
ing and Comex all had representation offices and a certain amount of 
storage capacity in Stavanger as early as the 1970s. Comex’s Norwe-
gian arm operated under the name Comex Norway. In the early 1980s, 
all these companies resolved to strengthen their Norwegian appeal by 
acquiring the many small domestic companies in the diving business. 
This was the most important reason why SNS remained as the only Nor-
wegian company. Taylor Diving, which generally operated in Norway 
through its UK subsidiary 2W, strengthened its Norwegian affiliation 
through a collaboration with shipping company Wilh Wilhelmsen. It 
accordingly acted for a time under the names Wilhelmsen Underwater 
Engineering and Wilbar. Oceaneering cooperated with Odd Berg, Nor-
wegian Contractors and Sweden’s Safe Offshore (Consafe), and worked 
for a time under the name Inocean. Sub Sea International joined forces 
with Fred Olsen and Subsea Dolphin, which embraced the remains of 
3X (see chapter 7). Comex initiated a collaboration with Norcem and 
operated for a time as Norcem Comex in Norway. This jungle of names 
because so complicated that even divers working permanently under 
one and the same management on land had big problems remembering 
the right name of the company employing them.

Value creators or foreign branches?

The acquisition of a section of the Norwegian diving community by the 
foreign companies gave grounds for hoping that a larger share of the 
value creation would occur in Norway. Examples existed of Norwegian 
offshore suppliers where foreign ownership was not an issue, precisely 
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because the bulk of the work and technology development took place in 
Norway. Few in the Norwegian oil community, for example, cared that 
Kongsberg Offshore was first owned for a long time by Siemens and lat-
er by a US company.5 Nevertheless, the actual Norwegian contribution 
in the form of personnel, relevant engineering expertise, and research 
and technology development remained relatively modest in the foreign 
diving contractors.

Taylor Diving, Oceaneering and Sub Sea International – the three 
premier diving companies of US origin – all had their main base for 
North Sea operations in Aberdeen during the mid-1980s, where they 
operated either through or in collaboration with UK partners. Even 
when the Norwegian-registered branches secured work on the NCS, 
a significant part of the resources required – such as project manage-
ment, engineering expertise, divers and equipment – was transferred 
from the UK. With the exception of Comex, which drew many of its 
resources from its Marseilles headquarters, the UK and Aberdeen be-
came the main centre for value creation from North Sea diving. Even 
Comex transferred a significant part of its activities to the UK. The 
Norwegian branches of the foreign diving companies largely remained 
representation offices. Several of them gradually reduced the Norwe-
gian content they had acquired by taking over the small domestic com-
panies. Comex, 2W, Subsea Dolphin and Oceaneering had substantial 
assignments on the NCS in 1986 with 20, 20, 10 and four employees 
respectively in Norway.6 By comparison, SNS operated with 180 divers 
in Norway.

Protectionist start-up assistance was of little benefit for SNS when 
this was not followed up with a regime which ensured that all the com-
panies were subject to the same type of regulation. As long as its com-
petitors could operate on the basis of terms set by other flag states, a 
level playing field would never be possible. The company could acquire 
as much modern equipment as it liked, but the return on this invest-
ment remained dependent on how much diving work could be done 
on the seabed. This meant that factors such as diving tables, shift/tour 
routines, rules on permissible time in saturation, bell and water, and so 
forth were crucial competitive factors. That would always be the case 
in the diving sector. The chain of jobs done in one and the same com-
pany became increasingly lengthy and complex. Nevertheless, the will-
ingness of divers to sacrifice themselves was ultimately crucial for the 
return on the investment made.

Norway had many industrial facilities where the capital investment 
was so large that their owners could not afford to leave them unused at 
night. The oil installations on which the divers worked were an example. 
Adopting the saturation method meant that diving similarly acquired a 
more industrial character, with opportunities for a kind of shift work. 
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But diving differed from most other types of capital-intensive industrial 
work in that it ultimately always remained important how long and how 
intensively the individual diver was willing to work. Bottlenecks on an 
oil platform could always be removed by putting in extra personnel. The 
advanced diving spreads were less flexible. Working time always had to 
be related to a much larger number of hours and days spent in decom-
pression. Once a diving spread was filled with divers, few opportunities 
existed for expanding capacity. In circumstances where a bottleneck 
arose in the work, capacity could naturally be expanded by hiring an-
other DSV. That was also done, although it represented an expensive 
option. In a great many cases, however, the same could be achieved 
far more cheaply by persuading the individual diver or diving team to 
accept an extension to the time spent in saturation. It would naturally 
have been possible to develop a system which compelled the oil compa-
ny and the diving contractor, and thereby also society, to pay the price 
of a larger safety margin in diving. However, that could only function if 
all the companies faced the same terms. This was not possible as long as 
some companies could operate under a completely different regulatory 
regime, with entirely different safety margins, than the one governing 
the Norwegian contractors.

Norway had placed itself in a position where key measures to im-
prove the working environment and safety of divers simultaneously un-
dermined the chances of success for the only Norwegian diving compa-
ny. Moreover, the rather strange position had been established in which 
the domestic diving industry became a loser in relation to other Nor-
wegian supplier companies. While the engineering industry eventually 
became competitive without too many support measures, the differ-
ential between companies operating under the Norwegian regulatory 
regime and those subject to other flag-state rules became simply wider 
and wider. Oil companies could thereby make considerable savings by 
maintaining a high Norwegian share of deliveries in those industries 
where the gap between domestic and foreign tenders was narrow, and 
concentrating the foreign share where the differences were substantial 
– as in the diving industry. In periods when the pressure to reduce costs 
was particularly heavy, it was tempting for the Norwegian oil compa-
nies to do the same.

SNS found the position so acute in 1986 that it wrote to Arne Øien, 
the recently appointed petroleum and energy minister, to request his 
help.7 The company had learnt that the inspection contract on Ekofisk 
was to be almost halved in the following year. At the same time, it had 
failed to win large and strategically important contracts on Oseberg 
and Gullfaks. Operators Hydro and Statoil had in both cases given the 
jobs to the lowest bidder. Øien was an economist who had been a di-
rector general in the Ministry of Finance. He was accordingly almost 
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certainly aware that Norwegian companies who begged on their knees 
for help had a tendency to exaggerate their problems. Given the low oil 
price, SNS was not the only Norwegian offshore supplier in difficulties. 
Moreover, the position was at least as difficult for many of the foreign 
companies. According to SNS’ own figures, its turnover equalled the 
combined earnings from all the major contracts held by the four big for-
eign diving contractors on the NCS.8 But the company’s argument was 
genuine enough. It failed to secure the Oseberg and Gullfaks contracts 
because the cost of being so strongly tied to the Norwegian regulatory 
regime made its bids more expensive. That did not augur well for the 
future.

In fact, SNS and most of the other foreign contractors got over the 
1986 hump fairly quickly. The demanding jacking-up job on Ekofisk 
meant that the decline in work was smaller than expected. In the years 
that followed, the pace of development on the NCS was stepped up 
sharply. All the political goals of the 1970s for maintaining a moder-
ate production rate were abandoned. With Saga’s operatorship for the 
Snorre field, Norway had obtained no less than three domestic com-
panies all pressing for a steady supply of development projects. A new 
generation of economists argued that the most sensible course of action 
was to pump up the oil as quickly as possible and put the money in 
financial assets, rather than spreading output over a longer period. In-
creased activity in the oil sector was the government’s most important 
instrument for breathing life into a Norwegian economy which was 
otherwise hit by a banking sector collapse and rising unemployment. 
This sharp expansion helped to ensure that enough diving assignments 
were still available to SNS and the foreign contractors. The fact that 
growth nevertheless failed to materialise reflected the fact that diving 
services formed a steadily declining proportion of overall activity on 
the NCS.

From stable operation to collapse

SNS survived without direct support from Øien in 1986, but the foreign 
contactors picked up the signals. When Norwegian oil companies such 
as Statoil and Hydro willingly awarded diving contracts to contractors 
who ran most of their diving operations from Aberdeen, operating on 
the basis of the Norwegian regulatory regime ceased to be a crucial 
criterion for securing contracts on the NCS. SNS could hope that Øien, 
as the representative for a social-democratic government headed by Gro 
Harlem Brundtland, would adopt a more supportive attitude than the 
Willoch administrations. However, Øien was a different type of social 
democrat from those shaped by an earlier generation of industry poli-

Nasjonal beskyttelse, globalisering og ny giv

Industriminister Arne Øien signaliserte at 
norske oljeleverandører ikke lenger kunne
regne med samme type proteksjonisme som
hadde gjort seg gjeldende tidligere. 
Foto: NOM Friggsamling
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Seaway ikke det eneste norske leverandørselskapet som hadde proble-
mer. Problemet var dessuten minst like stort for mange av de utenland-
ske selskapene. Ifølge Seaways egne tall måtte man legge sammen samtli-
ge av de store kontraktene til de fire store utenlandske dyk ker selskapene
for å komme opp i den omsetning som Seaway hadde.8 Men Seaways argu-
ment var reelt nok. Når selskapet ikke nådde opp i kontraktene på Ose-
berg og Gullfaks, var det fordi kostnadene ved å være så sterkt bundet til
det norske reguleringsregimet gjorde anbudet dyrere. Det lovet ikke godt
for fremtiden.

Nå kom både Seaway og de fleste andre utenlandske selskapene gan-
ske raskt over kneiken i 1986. Som følge av det krevende oppjekkingsar-
beidet på Ekofisk ble nedgangen i arbeidet mindre enn antatt. I årene
som fulgte, ble tempoet i utbyggingen på norsk sokkel forsert kraftig.
Alle politiske målsettinger fra 1970-tallet om et moderat utvinningstem-
po ble oppgitt. Med Sagas operatørskap på Snorre hadde Norge fått hele
tre miljøer som alle presset på for å sikre seg en jevn tilgang av utbyg-
gingsoppdrag. En ny generasjon av økonomer argumenterte for at det
mest fornuftige var å pumpe opp oljen så fort som mulig og plassere inn-
tektene i verdipapirer i stedet for å fordele produksjonen over en lengre
tidsperiode. Økt aktivitet i oljesektoren ble det viktigste virkemidlet for
å holde liv i en norsk økonomi som ellers var preget av sammenbrudd i
banksektoren og tiltakende arbeidsløshet. Den voldsomme veksten
bidro til at det fortsatt var nok dykkeoppdrag både for Seaway og for de
utenlandske selskapene. Når man likevel ikke fikk noen vekst, skyldtes
det at bruken av dykkertjenester utgjorde en stadig mindre andel av de
samlede aktivitetene på sokkelen.

Fra stabil drift til sammenbrudd
Selv om Stolt-Nielsen Seaway klarte seg i 1986, uten direkte støtte fra
Arne Øien, merket de utenlandske selskapene seg signalene. Når norske
oljeselskaper som Statoil og Hydro villig ga dykkerkontrakter til selskaper
som opererte det meste av sin dykkevirksomhet fra Aberdeen, var det
ikke lenger noe avgjørende kriterium at man skulle operere med utgangs-
punkt i det norske reguleringsregimet for å få kontrakter på norsk sokkel.
Stolt-Nielsen Seaway kunne håpe at Øien, som representant for en sosi-
aldemokratisk regjering under Gro Harlem Brundtlands ledelse, skulle
innta en mer støttende holdning enn regjeringene under Willoch. Øien
var imidlertid en annen type sosialdemokrat enn de som sto i tradisjonen
fra industripolitikere som Jens Christian Hauge og Finn Lied. Han spilte
blant annet en sentral rolle da regjeringen foreslo opprettelsen av et eget
internasjonalt norsk skipsregister (NIS). Da NIS ble etablert i 1987,
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Petroleum and energy minister Arne Øien 
signalled that Norwegian oil industry suppli-
ers could no longer expect the same type of 
protectionism which had prevailed earlier.
Photo: Norwegian Petroleum Museum, Frigg 
collection
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cy giants such as Jens Christian Hauge and Finn Lied. He played, for 
instance, a key role when the government proposed the creation of a 
separate Norwegian International Ship Register (NIS) in 1987. This al-
lowed Norwegian shipping companies to move their vessels to a register 
which allowed them in practice to avoid many of Norway’s regulations. 
That represented a move in the opposite direction to the diver demand 
that foreign-flag companies should operate under one and the same reg-
ulatory regime.

The announcement many had feared came in 1989, when Phillips 
cancelled SNS’ long-term contract on Ekofisk. This was justified on the 
ground that the installations had been in place for so long that constant 
monitoring for possible crack formation and so forth was no longer so 
necessary. The diving still to be conducted would be carried out on 
short-term contracts. SNS was accordingly forced to make people re-
dundant for the first time. Some 70-80 Norwegian divers on DSV Sea-
way Harrier had to find other jobs.9 That represented about a third of the 
Norwegian divers in permanent employment. A number of the pioneers 
who had long formed the core community among Norwegian divers 
suddenly found themselves out of work. Seaway Harrier did succeed in 
securing the occasional assignment on Ekofisk over the next few years. 
The Norwegian divers could thereby see that Rockwater’s Semi II DSV 
had a significantly bigger slice of the work. However, Phillips had aban-
doned all plans to maintain diving on the basis on long-term contracts. 
SNS was less well placed than many of its competitors to secure the 
short-term jobs.

Statoil – from supporter to  
international oil giant

The other cornerstone which had helped to maintain a permanent staff 
of Norwegian divers was the maintenance contract SNS took over from 
2W on Statfjord. Diving there was conducted after 1987 by Seaway Pel-
ican, which lay year-round out on the field with the exception of short 
assignments on some of the neighbouring fields and even shorter peri-
ods at land.10 Divers flew to and from the ship by helicopter, like other 
offshore workers. The unionised divers had hoped that Statoil, as far 
and away the biggest operator on the NCS, would help to secure or-
derly conditions for their profession. Diving from Seaway Pelican was 
the nearest they got to that. So many Norwegian divers were greatly 
relieved when SNS secured a three-year extension of the contract.

However, this award had a sequel which showed that the job hung by 
a thread. Foreign contractors Oceaneering and Subsea Dolphin, which 
had bid unsuccessfully, appealed to the Ministry of Petroleum and En-
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ergy. Eivind Reiten, the then minister, rejected their complaint on the 
basis of assurances from Statoil that all the proper procedures had been 
followed. But the state oil company then initiated an internal investiga-
tion, which identified a number of serious errors. As early as the award 
in January, an international oil journal had questioned the possession 
of shares in the DSV which secured the contract by a number of Statoil 
employees.11 This was first picked up by the Norwegian media when it 
became known in August 1990 that the internal investigation had led 
to substantial changes in Statoil’s senior management. However, the 
affair was then trumpeted as a scandal.

It transpired that no less than 27 Statoil employees, mostly in sen-
ior positions, had invested their own money in the K/S A/S Nevi SNS 
Diver VII limited partnership, which owned Seaway Pelican. Ownership 
of this DSV by a limited partnership, separate from SNS, was a typical 
form of organisation in the shipping community which had become in-
volved in Norway’s diving industry. However, the separation did not 
make it any less questionable that a number of Statoil employees had 
stakes in the ship. If Seaway Pelican had failed to secure the relevant 
contract, it might have had to be laid up and lose money for the Stat-
oil personnel in the limited partnership. The internal investigation re-
vealed that the invitation to tender was specifically tailored for Seaway 
Pelican in that the contract focused not on what could be provided in 
the way of diving services but solely on technical specifications for the 
vessel. Moreover, Statoil had agreed to give SNS special diving experi-
ence in deep water, which was later incorporated in the contract terms. 
Having underbid everyone else over an experimental dive in deep water 
for the Royal Navy, Statoil hired SNS to do the actual diving. The latter 

te klagen med henvisning til forsikringer fra Statoil om at alt hadde gått
riktig for seg. Statoil nedsatte en intern gransking, som konkluderte at det
hadde foregått en rekke alvorlige feil ved tildelingen. Allerede i forbin-
delse med tildelingen i januar samme år hadde et internasjonalt oljetids-
skrift påpekt det tvilsomme i at en rekke statoilansatte hadde eierinteres-
ser i dykkerskipet som fikk kontrakten.11 Dette ble først fanget opp av den
øvrige norske pressen da det i august 1990 ble kjent at den interne gran-
skingen hadde ledet til en betydelig omrokering i Statoils toppledelse. Nå
ble forholdene til gjengjeld slått stort opp som en skandale.

Det viste seg at hele 27 statoilansatte, de fleste med ledende stilling-
er, hadde skutt egne penger inn i kommandittselskapet K/S A/S Nevi
SNS Diver VII, som eide «Seaway Pelican». Organiseringen av «Sea-
way Pelican» som et eget kommandittselskap, separat fra dykkerentre-
prenøren Stolt-Nielsen Seaway, var typisk for shippingmiljøet som
gikk inn i dykkevirksomheten i Norge. Delingen gjorde det imidlertid
ikke mindre problematisk at en rekke statoilmedarbeidere hadde eier-
interesser i «Pelican». Hvis «Pelican» ikke hadde fått den aktuelle
kontrakten, ville den ha risikert å bli gående i opplag. Dermed ville
også de statoilansatte kommandittistene tape penger. Den interne
granskingen viste at utlysingen i utgangspunktet fremsto som skred-
dersydd for «Pelican» i og med at kontrakten ikke hadde fokusert på
hva som kunne leveres av dykkertjenester, men bare på tekniske for-
hold knyttet til skipet. Statoil hadde dessuten vært med på å gi Seaway
særegen dykkeerfaring på dypt vann, noe som senere var blitt bakt inn
i kontraktsbetingelsene. Etter å ha underbudt alle i konkurransen om
et forsøksdykk på dypt vann for den britiske marinen, hadde Statoil
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Rockwaters Semi 2 på Ekofisk. Som det går
frem av bildet, var riggen velutstyrt. Da Stolt-
Nielsens langtidskontrakt med Phillips opp-
hørte, ble Semi 2 stadig oftere å se på Ekofisk.  
Foto: Scanpix
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Rockwater’s Semi 2 on Ekofisk. As can be 
seen, this unit was well equipped. When the 
long-term contract from Phillips to SNS was 
terminated, this semi-submersible DSV was 
increasingly seen on Ekofisk.
Photo: Scanpix
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set its own price. Since Statoil’s spent more on the job than it earned, 
the whole business could be regarded as a subsidy for SNS. Even on the 
basis of the invitation to tender for the big Statoil contract, SNS’s bid 
for the Statfjord job had been calculated very creatively in relation to 
the invitation to tender to ensure that it came out best. The investiga-
tion concluded that Oceaneering’s Stena Wellservicer would have been a 
cheaper and technically superior solution.12

The controversy, which was blown up as an internal scandal in Sta-
toil, contained many underlying political elements – not only among 
those who had helped to secure the contract for SNS but also in the 
team responsible for the critical internal investigation. Many people 
on Seaway Pelican reacted to the way the report was presented in Aften-
posten, and not least to a claim that the DSV was less seaworthy than 
competing vessels.13 It is easy to imagine that this contract award could 
have had a far more serious outcome for Statoil chief executive Harald 
Norvik if his position in the company had been weak – and particularly 
if the press had got hold of the story before the top management man-
aged to deal with it.14 A number of journalists interpreted the personnel 
changes as part of a clear-out of the regime which had been headed by 
Norvik’s predecessor, Arve Johnsen.15

That an internal group in Statoil contributed to helping Norwegian 
companies was clearly in accordance with the role played by the com-
pany in the 1970s and 1980s under Johnsen’s leadership. It was well 
known in oil circles that SNS had problems, and that the company 
largely stood or fell with the Statfjord assignment.16 Immediately before 
the contract was awarded, SNS was kept alive with a loan guarantee 
from Bergen Bank. At one point, the latter demanded an assurance that 
the company would secure the relevant contract before agreeing to a 
refinancing. The fact that SNS did not own Seaway Pelican itself but 
leased the vessel from a limited partnership was an expression of its fi-
nancial difficulties. This vessel was basically mortgaged – the company 
could utilise it, but not receive its charter fees.

The contract award can be interpreted as a parallel to the rather 
more unconscious form of protectionism which Norwegian companies 
claimed they faced in the UK. Norwegian engineers in Statoil and at 
many of the suppliers often had the same kind of education. They chose 
each other quite simply because it was easy to deal with somebody who 
spoke the same technical language and was familiar with the same 
standards, and in whom one could have confidence. But such a com-
munal feeling was hard to defend when many of the key participants 
exploited the networks which existed to award each other financial 
benefits. Norvik told Aftenposten that he could not exclude the possibil-
ity that a number of his own subordinates had profited from the award 
of the contract to SNS.17
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Figuren fra Oljedirektoratets årsberetning
illustrerer tydelig hvordan ulike dykkerfartøyer
opererte i året 1993. Noen fartøyer var for-
holdsvis stedfaste, mens andre reiste frem og
tilbake mellom flere ulike deler av Nordsjøen.
Kilde: Oljedirektoratets årsberetning 1993
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Rett før skandalen ble rullet opp i norske aviser, hadde Harald Norvik
skrevet under en avtale hvor Statoil inngikk en omfattende strategisk
allianse med BP. Statoil skulle ut i verden og etablere seg som et inter-
nasjonalt oljeselskap. Det var viktig for Statoil å signalisere at proteksjo-
nistisk oppfostring av norske selskaper tilhørte fortiden. Samtidig var
det mange i Statoil som så for seg at det ville få negative konsekvenser
hvis det eneste norske dykkermiljøet skulle ryke. Mest frustrert av alle
var naturlig nok de fagorganiserte dykkerne i NOPEF.18 Man risikerte å
gå fra et selskap hvor de fleste var fagorganisert, og hvor mesteparten av
dykkingen foregikk med utgangspunkt i norske regler og avtaler, til et
selskap underlagt et mindre strengt regelverk, hvor arbeidskraften ble
hentet utenfra og fagforeningene sto svakt. NOPEF forlangte å få tilgang
til den aktuelle rapporten for å bygge opp et reelt forsvar.

Men Statoil var ikke villig til å gi fra seg den interne granskingsrappor-
ten. Selskapene som ikke hadde fått kontrakten, gjorde det klart at enten
måtte kontrakten gå over til dem, eller så ville de vurdere å gå til erstat-
ningssøksmål mot Statoil.19 Hvis konklusjonen i rapporten hadde vært
slik Aftenposten refererte, ville det vært et visst grunnlag for det. Stolt-
Nielsen Seaway på sin side truet med sanksjoner mot Statoil fordi det var
lekket ut informasjon som behandlet selskapet i nedsettende
vendinger.20 Enden på det hele var at Statoil nedsatte en ny prosjekt-
gruppe. Denne gangen var det bare selve konklusjonen som ble gjort
kjent for offentligheten.21 Konklusjonen fremsto som skreddersydd for
den sitasjonen Statoil var kommet opp i. Det ble slått fast at det var blitt
begått en feil når kontrakten ikke var lagt frem for konsernledelsen før
den ble iverksatt. Dermed gikk Norvik fri. I motsetning til i den hemme-
lige rapporten ble det nå konkludert med at Stolt-Nielsen Seaway ga den
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This figure clearly illustrates how various 
DSVs operated in 1993. Some stayed most of 
the time in one location, while others sailed 
back and forth between several parts of the 
NCS.
Source: NPD annual report 1993

Immediately before the scandal was exposed, Norvik had signed an 
agreement with BP on an extensive strategic alliance. With ambitions 
to become an international oil company, it was important for Statoil to 
signal that the protectionist encouragement of Norwegian enterprises 
belonged to the past. At the same time, a number of its employees felt 
that the disappearance of the only Norwegian diving company would 
have negative consequences. The unionised divers in Nopef were nat-
urally the most frustrated group of all.18 They risked having to leave a 
company where most of the employees were unionised and where most 
of the diving was based on Norwegian regulations and agreements for 
one subject to less stringent rules, where labour was brought in from 
abroad and where unions were weak. Nopef demanded to see the rele-
vant report in order to build up a genuine defence.

But Statoil was not keen to release its internal investigation report. 
The companies which had failed to secure the contract made it clear 
that either the job was transferred to them or they would take legal ac-
tion against Statoil to secure compensation.19 Had the conclusions in the 
report been in line with the allegations in Aftenposten, they would have 
had some basis for a step of that kind. SNS also threatened sanctions 
against Statoil because information had leaked out which described the 
company in disparaging terms.20 The outcome was that Statoil appoint-
ed a new project team. Only its actual findings were made public on 
this occasion.21 They might have been tailor-made for the position the 
state-owned company found itself in. The report stated that an error 
had been committed in failing to submit the contract to the corporate 
management before it was implemented. That let Norvik off the hook. 
Unlike the secret report, the new review found that SNS provided the 
best solution for Statoil. The latter accordingly avoided possible legal 
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action. With such conclusions, the unionised divers in SNS undoubt-
edly also felt that the first investigation report would quietly disappear. 
The press accepted this, without asking further questions. A completely 
new issue had attracted public attention. Saddam Hussain’s Iraq had in-
vaded Kuwait, and it looked as if Norway might be drawn into a Middle 
Eastern war.

The bottom drops out

Although SNS retained the Statfjord contract, these events had demon-
strated with full clarity that the willingness to solve the diving challeng-
es by tailoring contracts which helped to ensure a stable, predictable 
profession had been weakened. Instead, Statoil’s solution to the safety 
problems associated with diving was a declaration that its operations 
would become diverless in the near future. This was no longer a matter 
of vague visions, but a specific goal. At a meeting of the Norwegian Oil 
Industry Association (OLF) in 1991, a senior Statoil executive stated 
that diving would no longer be conducted on the NCS by 2000.22 Like 
Phillips, Statoil felt that sufficient control had now been established 
over subsea installations to make the previous level of continuous in-
spections unnecessary. So it came as no surprise when Statoil termi-
nated the long-term SNS contract in 1993. That foreign companies did 
not take over the job was little consolation for the Norwegian diving 
community. Statoil was not alone in its ambitions to operate without 
divers. Hydro announced that it would be running its installations in 
this way from as early as 1994.23

According to the Association of Offshore Diving Contractors 
(AODC), almost 1 400 saturation divers were working in the North Sea 
when activity peaked in 1984-85.24 This total sank gradually to 770 by 
1992, of whom 160-180 worked on the NCS. Norwegians accounted for 
80-90 of the saturation divers. From the 1980s, the number of dives on 
the NCS was registered by the NPD with a reasonable level of accuracy. 
After peaking in 1984 while Statpipe was being laid, the scope of satu-
ration diving remained fairly stable at roughly 200 000 work-hours in 
saturation per annum up to 1992.25 Surface diving rose somewhat in 
connection with the jacking-up of Ekofisk installations. Apart from a 
spike in 1992, with the laying of the Zeepipe line, this part of the busi-
ness declined year by year. The upswing in connection with Zeepipe 
helped to make the contrast with the following years all the greater. 
While 2 252 surface dives were made and 177 211 work-hours spent in 
saturation during 1992, these figures had dropped to 47 and 28 662 
respectively by 1996.26 Surface diving was reduced to a 50th of its peak 
level. Similarly, saturation diving declined to a 10th of the good years in 
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Harald Norvik ledet Statoil fra Arve Johnsens
avgang i 1988 frem til 1999. Norvik var opptatt
av å utvikle Statoil til et mer internasjonalt,
markedsrettet konsern. En konsekvens av
dette var mindre direkte hjelp til norske leve-
randører. Under Norvik besluttet Statoil å satse
på teknologi som ikke forutsatte dykking.
Foto: StatoilHydro
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beste løsningen for Statoil. Dermed gikk Statoil fri for eventuelle retts-
saker. Med en slik konklusjon så nok også de fagorganiserte dykkerne i
Stolt-Nielsen Seaway at den første granskingsrapporten skulle fordufte.
Pressen aksepterte dette, uten å stille flere spørsmål. I offentligheten var
det et helt annet spørsmål som tok oppmerksomheten. Saddam Hus-
seins Irak hadde invadert Kuwait. Det så nå ut til at Norge skulle bli truk-
ket med i en storkrig i Midtøsten. 

Bunnen faller ut
Selv om Stolt-Nielsen Seaway beholdt kontrakten på Statfjord, var det
med all tydelighet blitt demonstrert at viljen til å løse dykkeutfordring-
ene ved å tilrettelegge kontrakter som bidro til at dykking kunne bli et
stabilt, forutsigbart yrke innenfor rammene av et norsk reguleringsregi-
me, nå var svekket. Statoils løsning på sikkerhetsproblemene ved dyk-
king ble i stedet en erklæring om at operasjonene allerede på kort sikt
skulle bli dykkerløse. Denne gangen dreide det seg ikke lenger om vage
fremtidsvyer, men om en konkret målsetting. På et møte i OLF i 1991
uttalte en leder i Statoil at det ikke lenger ville dykkes på norsk sokkel i
2000.22 I likhet med Phillips følte Statoil at man nå hadde såpass kon-
troll på installasjoner under vann at man ikke lenger trengte samme
grad av kontinuerlige inspeksjoner. Dermed var det ingen overraskelse
da Statoil fra og med 1993 terminerte Seaways langtidskontrakt på Stat-
fjord. Det var en fattig trøst for det norske dykkermiljøet at man ikke fikk
oppleve at et av de utenlandske selskapene overtok den gamle kontrak-
ten. Statoil var ikke alene om sine ambisjoner om å operere dykkerfritt.
Hydro annonserte at selskapet skulle drive sine installasjoner uten dyk-
kere, allerede i 1994.23

Ifølge Association of Offshore Diving Contractors (AODC) var det
nesten 1400 metningsdykkere i Nordsjøen da aktiviteten nådde en topp
i 1984–1985.24 Frem mot 1992 sank antallet gradvis til 770 metningsdyk-
kere. Av disse arbeidet mellom 160 og 180 på norsk sokkel. Mellom 85
og 90 av metningsdykkerne var nordmenn. Fra 1980-tallet ble antall
dykk på norsk sokkel registrert med rimelig stor nøyaktighet av Oljedi-
rektoratet. Etter toppen i 1984, mens Statpipe-leggingen pågikk for fullt,
lå omfanget av metningsdykkingen forholdsvis stabilt på rundt 200 000
timeverk i metning hvert år frem til 1992.25 Den overflatebaserte dyk-
kingen steg noe i forbindelse med oppjekkingen av Ekofisk. Med unntak
av en topp i 1992, i forbindelse med byggingen av Zeepipe-rørledningen,
sank denne delen av virksomheten år for år. Oppgangen i forbindelse
med Zeepipe-ledningen bidro til å gjøre kontrasten til årene som fulgte,
desto større. Mens det i 1992 ble gjennomført 2 252 overflatebaserte
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Harald Norvik was Statoil’s chief executive 
from the departure of Arve Johnsen in 1988 to 
1999. He was concerned to develop the com-
pany into a more international, market-ori-
ented group. One consequence was less direct 
help to Norwegian suppliers. Under Norvik, 
Statoil resolved to concentrate on technology 
which did not require diver assistance.
Photo: Statoil
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the 1980s. The bottom had fallen out of the diving market on the NCS. 
This meant that a profession had largely been wiped out. Stolt Comex 
Seaway (SCS), which remained as the largest diving contractor on the 
NCS, had to implement redundancies. Its workforce was reduced from 
130 divers to a permanent core of 30-40 saturation personnel.27

From diving company to global diving contractor

However, what was in every respect a crisis for the North Sea divers 
and Norwegian diving expertise was not such a problem for SNS and its 
dominant owner, Jacob Stolt-Nielsen Jr. Although the number of divers 
declined, the total amount of work for the diving contractors remained 
unchanged. Its vessels and its expertise, with ever better and more flex-
ible ROVs, meant that the largest Norwegian diving company was well 
placed to secure contracts on the new fields which were due to be di-
verless. Before these technological opportunities could be exploited to 
the full, however, the company’s business philosophy underwent a fun-
damental shift. The contrast between August 1986  – when SNS begged 
for protectionist support from the Norwegian government – and the 
early 1990s was so great that it can only be explained as a paradigm 
shift.

The oil business and all its associated industries has always had an 
international character. From the mid-1980s, the world economy expe-
rienced a sudden and sharp growth in direct foreign investment, which 
would have major consequences for all oil-related operations. A wave of 
mergers and acquisitions washed over the globe. In most cases, these 
transactions were part of a process which created larger and more inter-
national combines. But a number involved hostile takeovers which were 
pushed through in opposition to the local management and workforce, 
and the relevant company ended up being divided into smaller units. 
One book after another from around 1990 gave this new phenomenon 
the title of globalisation.28

SNS found internationalisation both a necessity and an opportuni-
ty. Stolt-Nielsen himself and the company management naturally noted 
both the visions of the Norwegian oil companies for a diverless future 
and a growing scepticism towards supporting domestic enterprises 
through various protectionist measures. To secure the company’s fu-
ture, winning contracts on the UK continental shelf (UKCS) according-
ly became more urgent. Oil companies operating on the UKCS had not 
expressed corresponding visions of a diverless future. Moreover, British 
offshore activity was largely being pursued in shallower waters than on 
the NCS. SNS acquired a diving base in Aberdeen during 1989, and had 
already registered a UK subsidiary. It thereby acquired the same posi-
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tion in the UK that several foreign diving contractors had long held in 
Norway, and could – like them – easily employ British divers who could 
be transferred to the NCS on UK terms of employment when required.

While the Norwegian safety regime had been a disadvantage in com-
peting for contracts on the NCS, it would prove to be beneficial in other 
parts of the world. The extensive use SNS made of ROVs and much 
other advanced, automated subsea equipment represented in many re-
spects an adaptation to the strict safety requirements on the NCS. This 
technological expertise gave SNS an edge when oil operations moved 
into deeper waters in other regions. At the same time, the 1990 con-
tract from Statoil, which long hung by a thin thread, became crucial for 
the company’s future. SNS suddenly began making money. That was 
important at a time when everyone was seeking to buy up everyone 
else. In 1992, it was announced that SNS was merging with Comex 
to create SCS. This was no branch which changed its name to enter a 
specific market more easily, but a genuine Norwegian acquisition of 
ownership. The strategist behind the merger was Stolt-Nielsen. So the 
takeover appeared on the surface to be a small victory for the Norwe-
gian diving business. Which diver in Norway would have thought in the 
late 1960s that mighty Comex itself would be acquired by a Norwegian?

In reality, however, the new company was yet another sign of the 
weakening of Norway’s diving community. Comex – which began, of 
course, as a product of a French national commitment to what was re-
garded as a technologically advanced industry of the future – had grad-
ually become more British. Without support from the French state, the 
company struggled to survive. When Stolt-Nielsen took it over, the win-
ner was the British part of the company. Most of what was left of SNS’s 
activities in Norway were transferred from Haugesund to the Comex 
facility in Stavanger. Those SNS divers who had kept their jobs when 
the Statfjord contract was lost at about the same time found the posi-
tion particularly difficult since they were now spread around on Comex 
DSVs. Most of the diving personnel on these were Britons who were 
paid on the basis of day rates rather than the comprehensible pay sys-
tem which the unionised SNS divers were used to. The Comex divers, 
who were naturally also hit by the general decline in diving activity, 
regarded the Norwegian newcomers as a threat. Such conditions do not 
create a good working environment.

It soon became clear that Stolt-Nielsen’s strategy with the acquisi-
tion did not involve either strengthening Norway’s diving community 
or developing Norwegian subsea technology expertise. The headquar-
ters of the new company were placed in Aberdeen, where both SNS and 
Comex already had offices. Locating the merged company’s research 
and development in the Scottish oil capital was equally important. In 
that context, SCS acquired the National Hyperbaric Centre, a British 
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parallel to the NUI. SCS, soon renamed Stolt Comex, retained a sub-
stantial division in Norway. But there was never any doubt that this was 
part of a much larger organisation. Within a few years, the company had 
just eight permanently employed Norwegian divers. The Stolt Comex 
goal was to be a global diving and subsea contractor, and it succeeded 
in this ambition. At its creation, the company had operational offices in 
Marseille, Singapore, Brazil, the Netherlands and Norway. This inter-
national foothold was further strengthened in the years which followed 
through substantial acquisitions in both the USA and France. By 2000, 
the time had come for another name change, and the company operat-
ed for three years as Stolt Offshore. That proved a difficult period. The 
expansion had not always been equally purposeful. In 2003, the com-
pany was reorganised under a new management and a further name 
change, this time to Acergy.

ikke oversiktlige tariffer tilsvarende hva de fagorganiserte seawaydyk-
kerne var vant til. Comexdykkerne, som selvfølgelig også følte den gene-
relle nedgangen i dykkevirksomheten på kroppen, opplevde de norske
nykommerne som en trussel. Slik ble det ikke godt arbeidsmiljø av.

Det ble snart klart at Stolt-Nielsens strategi med oppkjøpet handlet
verken om å styrke det norske dykkermiljøet eller om å utvikle norsk tek-
nologisk undervannskompetanse. Hovedkvarteret for det nye selskapet
ble lagt til Aberdeen, hvor begge selskapene hadde avdelinger fra før.
Like viktig var det at selskapets forsknings- og utviklingsavdeling ble lagt
til den skotske oljehovedstaden. Selskapet kjøpte i den forbindelse opp
forskningsinstitusjonen National Hyperbaric Center, en britisk parallell
til det norske NUI. Stolt-Nielsen Comex, snart Stolt Comex, beholdt en
betydelig avdeling i Norge. Det var imidlertid aldri noen tvil om at dette
var en underavdeling i en langt større organisasjon. Etter noen år var

Nasjonal beskyttelse, globalisering og ny giv

Figuren illustrerer tydelig sammenbruddet i
dykkingens omfang etter 1993.
Kilde: Oljedirektoratets årsberetning 1997
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This figure clearly illustrates the collapse in 
diving work after 1993.
Source: NPD annual report 1997
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Subsea projects off west Africa accounted for around 40 per cent of 
Acergy’s operations internationally in 2007. The company had a large 
fleet of pipelaying vessels and ships specially designed for the installa-
tion and maintenance of subsea facilities. Among these were also a few 
DSVs, including a converted Seaway Falcon under the new name Acergy 
Falcon. Activities at the Norwegian subsidiary in Stavanger were not 
insignificant, but this unit was clearly part of a large global player. After 
Stolt-Nielsen sold out, the Norwegian majority on the owner side end-
ed. Britons dominated both board and top management. The 14-strong 
management team included only one Norwegian, with the rest British 
or French.

A global industry

The merger of SNS and Comex was followed by corresponding develop-
ments in the rest of the diving industry. Despite the sharp reduction in 
diving on the NCS, such activity was by no means over internationally. 
On the contrary, in fact. The offshore-related part of the oil industry 
expanded strongly off Brazil and west Africa as well as in parts of Asia. 
None of these areas had diving restrictions comparable with those even-
tually developed in Norway. In a number of them, offshore installations 
stood in water depths where ROVs and automated technology were the 
only alternatives. However, operations in many regions were pursued 
in a mix of deep and shallow waters where diving was regarded as the 
best and cheapest option. The main trend was for pure diving compa-
nies to be replaced by a few dominant global contractors who spanned 
the range from diving to advanced subsea vehicles. Companies also 
emerged which specialised in delivering advanced subsea structures 
and pipeline systems but which did not have their own diving sections. 
A large part of the technological development in most of the companies 
took place in Aberdeen or parts of the US Gulf of Mexico – the tra-
ditional centre for the diving industry. However, technology advances 
in Norway were by no means insignificant. While the remains of the 
former SNS went international, companies also existed which built up 
a presence on the NCS to exploit Norwegian subsea and maritime ex-
pertise. Another period began when names changed more quickly than 
even experienced divers could keep up with. On this occasion, however, 
it was not national affiliation but a global presence which characterised 
both mergers and acquisitions as well as the actual naming.

One of the few companies which retained its old name was Ameri-
ca’s Oceaneering. Founded as a pure diving company in 1964, it had its 
last Norwegian diving assignment in 1989 on Veslefrikk. In line with 
the general trend in Norwegian diving, its subsidiary in Norway then 
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resolved to drop all diving activity and concentrate on developing and 
operating ROVs. That did not apply to Oceaneering’s international or-
ganisation, which maintained substantial diving expertise. But the mul-
tinational parent company also concentrated increasingly on automated 
subsea technology. While its ROVs were built in Louisiana, a significant 
part of the engineering capacity for developing these machines was lo-
cated in Norway. The advantages of the Norwegian subsidiary were not 
only the generally high level of Norway’s engineering expertise and the 
role of the NCS as a kind of laboratory for testing subsea technology, but 
also the generally stringent safety standards applied there. In addition 
to meeting requirements for robust and functional equipment, it was 
necessary to operate without divers as a possible backup. By managing 
all ROVs used in its activities throughout the North Sea from Norway, 
Oceaneering ran counter to the general trend in the diving sector. By 
the winter of 2009, it had some 5 500 employees globally. Of these, just 
over 500 belonged to the company’s Stavanger office.29

Many Norwegian divers in the 1970s and 1980s would also have 
been surprised had they known that the remains of the diving divi-
sion in Halliburton belonged to a Norwegian in 2009. During the 
early years after 2000, Norwegian investor Kristian Siem secured a 
controlling interest in Subsea 7. This subsea and diving contractor was 
the result of a complex process of acquisitions and mergers which had 
roots on one side in the venerable Norwegian steamship company Den 
Søndenfjelds-Norske Dampskipselskap AS (DSND). In the early 1990s, 
the latter had acquired a number of floating offshore units with dynam-
ic positioning. It then took over the diving section of Halliburton in 
2002 – including the remains of 2W’s organisation in Aberdeen. With 
his large shareholding, Siem was chair of the company. However, his 
affiliation with Norway was limited. The company’s shares were admit-

Nasjonal beskyttelse, globalisering og ny giv

Stolt-Nielsen Comex’ utstyr, med båter og
ROVer, rett etter sammenslåingen med Comex.
Med dette utstyret mente selskapet det var
klart for å ta på seg oppdrag over alt i verden
hvor det ble bedrevet oljevirksomhet offshore.
Kilde: Stolt-Nielsen Comex’ årsberetning
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Teknologiutviklingen i Norge var imidlertid på ingen måte ubetydelig.
Mens restene av det gamle Seaway søkte seg ut i verden, fantes det også
selskaper som bygde seg opp på norsk sokkel for å nyttegjøre seg norsk
undervanns- og sjøfartskompetanse. Man fikk en ny periode hvor navne-
ne skiftet raskere enn selv erfarne dykkere kunne følge med på. Denne
gangen var det imidlertid ikke nasjonal tilhørighet, men global tilstede-
værelse som preget både fusjoner og oppkjøp og selve navnsettingen. 

Et av få selskap som beholdt sitt gamle navn, var det amerikanske
Oceaneering. Oceaneering, som startet som et rent dykkerselskap i
1964, hadde sitt siste dykkeoppdrag i Norge på Veslefrikk i 1989. I tråd
med den allmenne utviklingen i norsk dykkevirksomhet bestemte den
norske avdelingen seg da for å kutte ut all dykking og konsentrere seg om
utvikling og drift av ROVer. Det samme gjaldt ikke for Oceaneerings
internasjonale organisasjon, som opprettholdt en betydelig dykkekom-
petanse. Men også det multinasjonale morselskapet konsentrerte seg
stadig mer om automatisert undervannsteknologi. ROVene ble bygd i
Louisiana i USA. En vesentlig del av engineeringskapasiteten for utvik-
lingen av disse ROVene ble imidlertid lagt til Norge. Fortrinnet til den
norske delen av selskapet var ikke bare en generell høy norsk ingeniør-
kompetanse og det faktum at aktivitetene på norsk sokkel fungerte som
et slags laboratorium for utprøving av ny undervannsteknologi, men
også de generelt strenge sikkerhetskravene som ble stilt på norsk sokkel.
I tillegg til at det ble stilt krav til utstyrets robusthet og funksjonalitet,
måtte man kunne operere uten å ha dykkere som en mulig backupløs-
ning. Ved å operere alle ROVene som ble brukt i selskapets aktiviteter i
hele Nordsjøen, fra Norge, representerte selskapet en motpol til det som
hadde vært den generelle trenden i dykkingen. Vinteren 2009 hadde sel-
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Equipment available to Stolt Comex Seaway 
(SCS), including DSVs and ROVs, immediately 
after the merger with Comex. The company 
maintained that it was thereby equipped to 
take on assignments wherever offshore oil 
operations were being pursued around the 
world.
Source: SCS annual report
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tedly traded on the Oslo Stock Exchange but, like Stolt-Nielsen, Siem 
had moved from Norway in the 1990s. He paid tax on his personal for-
tune in New Jersey. The management of the company comprised senior 
executives with backgrounds from Halliburton, 2W, Coflexip, Stena 
Offshore, Brown & Root and others. A Norwegian first appeared in the 
management hierarchy at the local subsidiary in Stavanger.

Subsea 7 competed in the same market as Acergy and Oceaneering. 
It had a similar number of construction and pipelaying vessels, as well 
as six large DSVs. That reflected the sharp expansion in international 
diving from the middle of the first decade of the 21st century. One of 
these DSVs was a modernised version of the old Seaway Pelican, now 
called Pelican. Like the other companies, most of Subsea 7’s diving op-
erations were pursued outside Norway. Some 5 000 employees globally 
put it on a par with Oceaneering. Its Stavanger office counted some 350 
employees, mostly engineers.

A fourth large global subsea contractor is the French company Tech-
nip. This had its origins in Coflexip, a company which previously spe-
cialised in flexible flowlines for offshore installations. Following a num-
ber of mergers and acquisitions, the company is no longer confined to 
large subea assignments. It also produces piping systems for oil instal-
lations and refineries on land. Like SNS, Coflexip considered acquiring 
Comex in the early 1990s but ended up merging with Stena Offshore 
in 1994. It acquired Aker Maritime’s subsea business along with other 
assets in 2000. However, the Norwegian subsidiary with around 300 
employees in 2009 was small in relation to the 21 000 Technip person-
nel worldwide. When the company was still called Coflexip, it usually 
hired in divers from contractors as required. Its international expansion 
meant diving became so extensive that it became incorporated in Cof-

Kapittel 12340

skapet cirka 5500 ansatte globalt. Av disse var i overkant av 500 knyttet
til selskapets stavangerkontor.29

Det ville også ha overrasket mange norske dykkere på 1970- og -80-tal-
let hvis de hadde fått kjennskap til at restene av dykkedelen til Hallibur-
ton i 2009 ville være eid av en nordmann. I løpet av de første årene på
2000-tallet sikret den norske investoren Kristian Siem seg en kontrolle-
rende andel i undervanns- og dykkerentreprenøren Subsea 7. Subsea 7
var et resultat av en komplisert oppkjøps- og fusjonsprosess som på den
ene siden hadde røtter tilbake til Det Søndenfjelds-Norske Dampskip-
selskap AS (DSND). Tidlig på 1990-tallet hadde DSDN kjøpt opp en
rekke flytende offshoreinstallasjoner med dynamisk posisjonering. I
2002 overtok så DSDN den dykkerelaterte delen av Halliburton – og
med det også restene av 2Ws organisasjon i Aberdeen. Med sin store eier -
andel satt Siem som styreformann i selskapet. Hans norske tilknytning
var imidlertid begrenset. Aksjene til selskapet ble riktignok omsatt på
Oslo Børs. I likhet med Jacob Stolt-Nilsen meldte han flytting fra Norge
på 1990-tallet. Han betalte skatt av sin private formue på New Jersey.
Ledelsen i selskapet består av en kombinasjon av toppledere med bak-
grunn fra selskaper som Halliburton, Wharton Williams (2W), Coflexip
Stena Offshore og Brown & Root. Man må ned til selskapets lokale avde-
ling i Stavanger før man finner en nordmann i organisasjonshierarkiet.

Subsea 7 konkurrerte i det samme markedet som Acergy og Oceane-
ering. Det hadde et tilsvarende antall konstruksjons- og rørleggingsfart-
øyer. Selskapet hadde i alt seks store dykkerfartøyer, noe som reflekterer
den kraftige veksten i den internasjonale dykkevirksomhet fra midt på
2000-tallet. Et av dykkerfartøyene var en modernisert utgave av det
gamle «Seaway Pelican», som gikk under navnet «Pelican». Men i lik-
het med de andre selskapene hadde det mesteparten av sin dykkeakti-
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lexip’s core expertise. A certain amount of diving expertise also became 
important in the Norwegian subsidiary.

Continued diving

The big global subsea contractors made increasing use of in-house Nor-
wegian diving teams after 2000 because the operators abandoned their 
goal of fully diverless working. Plans drawn up in the early 1990s to 
manage without divers had proved overambitious. Even when diving 
was at a low ebb, the companies were required to have an emergency 
diving response in case anything should go wrong with the pipelines 
crossing the Norwegian Trench.30 This was achieved through collabo-
ration between the operators. Statoil, Saga and Hydro awarded a joint 
contract for subsea services in 1993 to Rockwater,31 while Phillips, Elf, 
BP and Amoco established a collaboration over subsea work – including 
diving – at the southern end of Norway’s North Sea sector.

The new expansion in diving had many causes. As long as the water 
was relatively shallow, divers remained useful for pipelaying and its as-
sociated welding. They were also needed to replace old risers on produc-
ing fields. Much of the equipment which had been placed on the seabed 
during the expansive phase of the NCS had aged and needed replacing. 
Although a good deal of the new equipment was more automated, it 
often had to be connected to older technology – a job where divers were 
essential. That applied to facilities intended both to boost recovery from 
the old big fields, and to produce new small discoveries. Many of the 
latter, in fact, were commercial precisely because they could be tied 
back to existing platforms and pipelines. That often called for the use of 
divers. They proved far more flexible and thereby often more economic 
than specially tailored diverless solutions.

As long as diving proved useful and profitable in shallow water, it 
could in many cases also be a useful tool at greater depths. That revived 
the question of how deep divers should be permitted to go. The NPD 
regarded diving to 180 metres as no problem. If it was to go deeper, 
the directorate wanted more intensive health monitoring of divers and 
various other additional measures.32 Britain set the corresponding di-
vision between deep and ultradeep diving at 250 metres. Efforts were 
made in the late 1990s to establish a similar boundary on the NCS. The 
question first came up in connection with the development of industri-
al standards through Norsok. A key goal for this collaboration was to 
harmonise regulations so that companies could move from one nation-
al continental shelf to another with a minimum of friction. A limit of 
250 metres would harmonise with other European countries. The NPD 
agreed to relax its requirement.33

Nasjonal beskyttelse, globalisering og ny giv

Kristian Siem skaffet seg på 2000-tallet eier-
kontroll over dykkervirksomheten som var blitt
bedrevet i regi av Halliburton-kontrollerte 2W.
Selskapet Subsea 7 ble drevet med hovedkvar-
ter i Storbritannia og en mindre underavdeling i
Norge. 
Foto: Scanpix
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vitet utenfor Norge. Med rundt 5500 ansatte globalt var selskapet jevn-
stort med Oceaneering. Selskapets stavangeravdeling var på rundt 350
medarbeidere, de fleste ingeniører. 

En fjerde stor, global undervannsentreprenør er det franske selskapet
Technip. Technip springer ut av selskapet Coflexip, som tidlig spesialiser-
te seg på fleksible rørsystemer i tilknytning til offshoreinstallasjoner.
Gjennom en rekke fusjoner og oppkjøp begrenser selskapet seg ikke leng-
er bare til store undervannsoppdrag; de lager nå også rørsystemer i til-
knytning til oljeinstallasjoner og raffinerier på land. Tidlig på 1990-tallet
vurderte Coflexip i likhet med Stolt-Nielsen Seaway å kjøpe Comex. Sel-
skapet endte i stedet med å slå seg sammen med Stena Offshore i 1994. I
2000 kjøpte selskapet blant annet Aker Maritimes undervannsdel. Den
norske avdelingen på rundt 300 ansatte var imidlertid i 2009 liten i for-
hold til de rundt 21 000 som var ansatt i selskapets globale organisasjon.
Mens Technip ennå var Coflexip, leide selskapet som regel inn dykkere
fra dykkerfirmaer når det var behov for det. Med selskapets vekst interna-
sjonalt ble bruken av dykking etter hvert så omfattende at dykking ble
inkludert som en del av selskapets kjernekompetanse. Også i den norske
avdelingen skulle en viss dykkekompetanse bli viktig. 

Fortsatt dykking
Når de store globale undervannsentreprenørene etter år 2000 i økende
grad benyttet seg av egne norske dykkerteam, var det fordi operatørsel-
skapene forlot målsettingen om å operere uten dykking. Planene om å
klare seg uten dykking tidlig på 1990-tallet hadde vist seg å være overam-
bisiøse. Selv mens dykkingen foregikk på et lavmål, var selskapene for-
pliktet til å ha en dykkeberedskap hvis noe skulle gå galt ved rørledning-
ene som krysset Norskerenna.30 Dette ble løst gjennom samarbeid
operatørselskapene imellom. Statoil, Saga Petroleum og Norsk Hydro
inngikk i fellesskap «Kontrakt for undervannstjenester» med Rock -
water A/S i 1993,31 mens Phillips, Elf, BP og Amoco inngikk samarbeid
seg imellom som dekket den sørlige delen av Nordsjøen når det gjaldt
undervannsarbeid inkludert dykking.

Det nye økte omfanget av dykkingen hadde mange årsaker. Så lenge det
dreide seg om relativt grunne farvann, var dykking fortsatt nyttig i forbin-
delse med legging av nye rørledninger med tilhørende sveiseaktiviteter.
Det var også behov for dykkere ved utskifting av gamle stigerør på eldre
felter. Mye av det utstyret som var blitt plassert ut på bunnen av Nordsjø-
en i ekspansjonsfasen, var nå blitt gammelt og måtte skiftes ut. Selv om en
del av det nye utstyret var mer automatisert, måtte det ofte kobles opp mot
gammel teknologi, og da var det en forutsetning å benytte dykkere. Dette
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Kristian Siem secured control after 2000 of 
the diving business which had been pursued 
by Halliburton-controlled 2W. Subsea 7 had 
its head office in the UK and a small subsidi-
ary in Norway.
Photo: Scanpix
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This new relaxation of the rules was useful for Statoil and Hydro.34 
It was easier to maintain an emergency diving response at 250 metres 
than at 180, and would cover all the fields developed on the NCS. Pipe-
lines and other equipment only lay deeper over a few kilometres in the 
Trench. In the event of an accident, one option was to lay a new pipeline 
in the deepest part of the Trench and tie it into the existing, shallower 
sections on either side. Another option was to secure remotely instal-
lable mechanical connections. That made it possible to do away with 
all diving-based emergency response between 250 and 360 metres.35 
Although no operational dives were made at such depths during the 
relevant period, maintaining such preparedness was expensive for the 
companies.

With the increased political attention being paid to diving on the 
NCS, however, extending the limit for deep diving solely on the basis of 
what other countries considered acceptable was difficult. Many years 
had passed since dives had been made to extreme depths in Norway. In 
2002, it was 15 years since the OTS dives to 360 metres and 12 years 
since the Gullfaks C experiment and the demonstration dive to 300 
metres in Bergen’s By Fjord. To be on the safe side, a new test dive was 
planned at Norwegian Underwater Intervention AS (NUI), which had 
been split off from Nutec in 1998 to focus on work under water. The de-
cision to amend regulations and standards had to rest on a Norwegian 
scientific base.

Failed test prompts new diving standards

A dry simulated dive to 250 metres was carried out from 26 February to 
18 March 2002 in the test chambers at NUI. One purpose of this exer-
cise was to measure the occurrence of “silent” bubbles during pressure 
changes and decompression to the surface. The dive was also intend-
ed to maintain and demonstrate NUI’s emergency response system for 
evacuating saturation divers to a lifeboat-mounted pressure chamber 
during a crisis. The procedures followed were the same that would be 
used for a possible operational dive to this depth, and were in line with 
the requirements set by the NPD. Eight test subjects took part. One 
was a medical student, while the others were professional saturation 
divers from Statoil, Hydro and Stolt Halliburton Joint Venture, which 
was then Esso’s supplier of emergency deep-diving response. All seven 
were part of the pipeline repair system (PRS) team maintained by the 
operators, and were among those who would be drawn on if repairs 
became necessary to pipelines or other installations in deep water.36

As with several of the earlier experiments at NUI/Nutec, however, 
this test proved a failure. Six of the eight participants were recorded 

NorthSeaDivers_indhold.indd   342 11/03/14   11.35



343National protectionism, globalisation and a new deal 

afterwards as suffering injuries. Some time after the dive, three were 
out of diving for good as a result of this damage.37 The reasons why a 
fourth diver left the industry were more uncertain. During the legal 
action taken by groups of divers against the Norwegian government 
(see chapter 13), various interpretations were presented of the extent of 
the injuries suffered by these divers. But the test dive was sufficiently 
unsuccessful for it to have immediate consequences.

When the results of the experiment became known through the me-
dia, the oil companies with Statoil in the lead adopted a self-imposed 
operational limit of 180 metres.38 Internal control and the effort to de-
velop regulations based on functional requirements, without too many 
detailed rules, meant that an unambiguous ban was never formulated. 
According to the internal control principle, operations should be ac-
ceptable at all times. As close to a ban as possible under the applicable 
regulations was achieved when the NPD also stated that it regarded 
diving beyond 180 metres as unacceptable. The directorate clarified its 
position further by making it clear that permission would not be given 
for diving deeper than 180 metres were the companies to seek such 
authorisation under the existing regulations.

So what about the old demand that the companies maintain a div-
ing-based emergency response in the event of an accident with pipe-
lines down to 360 metres in the Trench? Karin Andersen from the 
Socialist Left put this question to Conservative local government and 
labour minister Victor Norman. He responded that, were something 
to happen which could not be repaired without divers, the oil compa-
nies would have to shut down the relevant installations while awaiting 
suitable technological solutions. Nobody followed up this reply with a 
request for further amplification or studies. Norman’s brief response 
represented a drastic break with what had been the most important 
underlying political condition for petroleum-related diving. The oil 
companies naturally had a substantial self-interest in being able to get 
down in very deep water were something to happen at these depths. 
From a purely financial perspective, they could nevertheless gamble on 
everything going well in any event, and thereby drop the need to main-
tain a diving-based emergency response for very deep water. Research 
activities at the NUI/Nutec in the 1980s would not have been so exten-
sive without the political demand for a suitable diving-based response.

On most occasions, tighter safety regulations increase costs for the 
businesses concerned. In this case, paradoxically enough, the outcome 
was a reduction in spending. The signals given in the Storting told 
the companies that they no longer had to maintain an expensive div-
ing-based emergency response for deep waters. For those divers who 
participated in the NUI test, and who were part of such an emergen-
cy response contract, this position represented a double paradox. Not 

NorthSeaDivers_indhold.indd   343 11/03/14   11.35



344 Chapter 12

only were most of them injured, but the contract under which they 
worked was soon revoked. The new 180-metre boundary was both a 
tighter regulation and a deregulation. In practice, it was now up to the 
oil companies to conduct risk assessments of whether they should let 
old pipelines lie and accept the possible cost of a complete shutdown if 
anything went wrong, or immediately start to ensure that equipment in 
the relevant depths was tailored as far as possible for automated diver-
less technology.

That such a fundamental change in the conditions for diving on the 
NCS could be implemented without debate partly reflected the reality 
that many years had passed without a single incident involving deepwa-
ter pipelines. The emergency response which had been put in place was 
never used. It could be asked whether the probability that something 
would go wrong might not increase as the relevant installations and 
pipelines aged. With the increased focus on diver health, however, the 
balance sheet suddenly looked different.

A future for NCS diving

The criticism which followed the unsuccessful experimental dive in 
2002 posed problems for the groups still seeking to develop Norwe-
gian diving expertise. Although the emergency response contracts were 
cancelled, diving on the NCS continued to increase fairly sharply. Its 
scale was still small in 2002, with 12 000 work-hours in saturation. 
That figure was up to 54 000 in 2004, declined again in 2005 but rose 
to just over 100 000 in both 2006 and 2007.39 Although surface diving 
was minimal, it reached about half the level of the late 1980s. In other 

Kapittel 12

Fra forsøksdykket ved NUI i mars 2002. Mange
dykkere fikk problemer etter dykket. Dette ble
kjent samtidig som dykkersaken var under
behandling i Stortinget. Det mislykkede resul-
tatet var derfor medvirkende til at en fikk en
innskjerping av regelverket for hvor dypt man
kunne dykke.
Foto: Einar Andersen
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man at hvis noe skulle skje uten at man var i stand til å foreta reparasjoner
uten dykkere, måtte oljeselskapene stenge ned den aktuelle installasjo-
nen eller rørtraseen i påvente av egnede teknologiske løsninger! Ingen
fulgte opp svaret med krav om ytterligere begrunnelse eller utredninger.
Med sitt korte svar hadde Norman dermed foretatt et drastisk brudd med
det som til da hadde vært den viktigste underliggende politiske forutset-
ningen for den petroleumsrelaterte dykkingen. Oljeselskapene hadde
naturligvis selv en betydelig egeninteresse av å ha muligheten til å gå ned
på svært store dyp hvis noe skulle gå galt på større dyp. Ut fra et rent øko-
nomisk motiv kunne selskapene likevel satse på at det tross alt gikk bra, og
dermed droppe å etablere en dykkeberedskap for svært store dyp. Forsøks-
virksomheten ved NUI på 1980-tallet ville ikke vært så omfattende hvis
det ikke var for det politiske kravet om en egnet dykkeberedskap. 

Innstramminger i sikkerhetsregelverk fører i de fleste tilfeller til økte
kostnader for den virksomheten det angår. I dette tilfellet var konse-
kvensene paradoksalt nok motsatt. Med signalene som ble gitt i Stor-
tinget, kunne oljeselskapene konstatere at de slapp å opprettholde en
kostbar dykkeberedskap for dype dykk. For dem av dykkerne som deltok
i forsøket, og som var del av en slik beredskapskontrakt, var situasjonen
dobbelt paradoksal. I tillegg til at flere ble skadet, måtte de se at kontrak-
ten de var en del av, snart ville bli opphevet. Den nye 180-metersgrensen
var på én og samme tid både skjerpet regulering og deregulering. Det var
nå i praksis opp til oljeselskapene selv å foreta risikovurdering av om de
skulle la de gamle rørledningene ligge og eventuelt ta kostnadene ved en
fullstendig nedstenging hvis noe gikk galt, eller om de umiddelbart skul-
le starte med å sikre at utstyret i de aktuelle dybdene var mest mulig til-
passet automatisert, dykkerløs teknologi.
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From the research dive at NUI in March 2002. 
Several of the participating divers faced 
problems after this experiment. This became 
known at the same time as the diver issue 
was under consideration by the Storting. The 
unsuccessful outcome accordingly played a 
part in the tightening of the regulations on the 
maximum permitted diving depth.
Photo: Einar Andersen
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words, a genuine revival of diving as a viable profession occurred in the 
Norwegian petroleum sector.

It had long been envisaged that activity on the NCS would take place 
in ever deeper water. And many important new fields did indeed lie in 
depths beyond the limits now set for diving. Ormen Lange lay in 800-1 
100 metres, Snøhvit in 310-340. Since both these fields were developed 
with processing transferred to land, however, substantial diving work 
was only involved on that part of their installations which were close 
to shore. During completion of the Snøhvit landfall at Melkøya outside 
Hammerfest, for example, divers were used to install valve stations on 
the pipelines. Despite the many new fields in deep water, a recognition 
emerged that a significant proportion of the remaining reserves on the 
NCS were located in small discoveries associated with existing fields 
west of the Trench. Divers were used for a hot tap operation (drilling a 
hole in a pipeline without emptying it first) in 150 metres on the new 
Tampen Link pipeline near Statfjord.40 The important aspect for the 
future was its clear acknowledgement that diving had come to stay on 
the NCS.

Although it had been accepted that divers should not descend be-
yond 180 metres, diving of the kind which took place on Tampen Link 
was still demanding. Most of the earlier fatal accidents and long-term 
injuries which had now been identified among the pioneer divers could 
be related to dives at even shallower depths. Major health, safety and 
environmental challenges accordingly continued to be posed by the div-
ing revival. Had lessons been learnt from earlier errors? The accident 
statistics suggested that they had. Despite the increased scale of div-
ing, no fatal accidents had occurred since 1987. Nor were new incidents 
of the bends recorded after 2000. But that does not mean the work 
had become risk-free. Three serious near-misses were recorded in 2007 
 – including a fire in an engine room and a power supply failure on a 
DSV. Both incidents could have been very serious for divers in the water 
had they not been brought under control. In the third case, a diver was 
pulled down from 22 to 35 metres by an ROV. The biggest uncertainty 
remained the possible long-term effects of diving. Minimising cases of 
the bends had largely eliminated what was regarded as the most impor-
tant reason for the long-term injuries suffered by many pioneer divers. 
Nevertheless, a degree of uncertainty continued to prevail about the 
effect over time of possible types of decompression sickness which were 
less serious and more difficult to record.

When diving was at a low ebb in the late 1990s, it was conducted on 
short-term contracts. That practice continued after 2000. This meant 
that, even if the jobs were given to Norwegian-registered diving compa-
nies, virtually all the divers – regardless of nationality – were hired and 
paid by foreign firms registered in the UK and Singapore. Employment 
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lasted only from the time the diver went on board until he left, so they 
had no job security.

Statoil, as the largest operator by far on the NCS, took new steps 
with the organisational framework for diving. It accepted that, in or-
der to do something about diver safety, overall working conditions had 
to be better organised. The use of short-term contracts was rejected. 
An action team appointed in 2006 developed a specification for subsea 
contractors hired to work for Statoil. This built on the results of a study 
conducted by an action team led by Statoil, with representatives from 
Hydro, Esso, Subsea 7, Acergy, the research institutions and the diver 
education section at Bergen University College. Nopef and the NPD had 
observer status. The team’s report laid the basis for all the measures 
subsequently adopted by Statoil, Hydro and Esso to improve diving safe-
ty.41 These include requirements that divers be given a permanent job 
and a career plan, combined with a commitment to develop new diving 
equipment and build new DSVs.

Two five-year contracts awarded by Statoil in 2007 to diving and 
subsea contractor Technip Norge AS represented a substantial expan-
sion in the company’s diving capacity. The divers taken on had to have 
a career plan which included a programme for monitoring their diving 
exposure and long-term health follow-up. For the first time, the con-
tract of employment for an individual diver accorded with the provi-
sions of Norway’s Working Environment Act by setting no time limit.

Purely technological advances also made diving both safer and more 
comfortable. Like so many other industries, diving had made consid-
erable strides through exploiting the opportunities offered by modern 
computer technology. That included controlling the right gas mixes. 
Diving spreads on the latest DSVs were more ergonomic. Under its long-
term contract from Statoil, Technip worked on a completely new type 
of diving system which aimed to eliminate many of the hazards which 
had earlier caused a number of serious incidents. Instead of receiving 
breathing gas through a long umbilical, with mixing at the surface, a 
diver would carry a back-mounted system to recirculate breathing gas. 
A new type of electrically heated dry suit also eliminated the need to 
pump hot water from the surface. In practice, that eliminated the um-
bilical which had been a hazard in itself, was heavy to drag around, 
reduced diver flexibility and took up a lot of space in the bell. All that 
remained was a thin cable for data transfer, which allowed surface 
personnel to communicate with and monitor the diver. Once again, it 
seemed, relatively stringent safety requirements on the NCS helped to 
drive diving technology forward.

By 2009, the large global subsea contractors had a substantial num-
ber of DSVs with an associated group of divers as part of their core 
expertise. The number of divers was small compared with the large 

NorthSeaDivers_indhold.indd   346 11/03/14   11.35



347National protectionism, globalisation and a new deal 

groups of engineers and construction works which dominated these 
companies. A high proportion of engineers reflected the fact that this is 
a very technology-intensive industry. Where diving is feasible, however, 
the competent diver still remains important for the offshore oil indus-
try – even when using the most advanced subsea equipment. The many 
challenges posed by offshore diving still have to be fully overcome, but 
the new generation of divers works under operating parameters and 
with equipment which the pioneers could only dream about. Many peo-
ple were accordingly disappointed that virtually all public attention had 
focused for a whole decade on the many errors made earlier.
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Chapter 13

The diver issue

The years after 1993 proved an anticlimax for the Norwegian divers. 
Only a few of them retained their diving jobs. Some secured either man-
agement posts or other types of work in the diving companies. Most 
were forced to find something completely different to do. The labour 
market was not at its best. Norway had been through a period of prop-
erty and bank crises, and of relatively high unemployment. However, 
the business cycle was on the way up again. Although few of the divers 
had an education beyond their necessary diving training, their versatile 
background as problem-solvers for all types of underwater work was 
a good basis for alternative careers. Most also secured other kinds of 
work. Many managed well. But it soon transpired that a worryingly 
high proportion failed to cope with the transition. Their time as North 
Sea divers had left its mark.

The Haukeland doctors

In many respects, the groups of experts who had dealt with the divers 
in Norway also found the post-1993 period to be an anticlimax. That 
applied not least to the medical specialists. With all research diving 
halted and a diving industry which had swiftly declined to a fraction of 
its previous size, the need to monitor active divers had been reduced to 
a minimum. After being a recurring topic in public debate until 1993, 
virtual silence descended on diving and the divers. The reduction in 
work naturally also meant fewer acute diver injuries to deal with. The 
role as the institution responsible for following up hyperbaric medicine 
challenges accordingly had little practical significance for the occu-
pational medicine department at Haukeland Hospital to begin with. 

A diver looks back. Arne Jentoft recalls old 
times.
Photo: Stavanger Aftenblad
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Physicians at this newly established unit had more than enough other 
problems to deal with.

From the second half of the 1990s, however, the physicians observed 
that a growing number of former North Sea divers were being referred 
to them from other health institutions around the country. They also 
noted another worrying trend. Svein Eidsvik, who was still a diving 
medical officer at Haakonsvern and had a finger on the pulse of the 
earlier diving community, told Dagbladet in December 1997 that he 
knew of six former North Sea divers who had committed suicide.1 He 
received support for his comments from Harald Nyland at Haukeland, 
who linked the many suicides to the position which former North Sea 
divers suffering from occupational injuries found themselves in after 
the diving market collapsed:

We know they’ve been successful people with good incomes and high 
status. Their jobs suddenly disappeared. Nobody was prepared to 
accept an overall responsibility for them any more. The government 
hasn’t quite understood the problems facing these fellows. They have 
to fight for years to get disability allowances, for instance. That leaves 
them worn out and disillusioned. Many marriages fail …

The Haukeland physicians took the view that the complaints reported 
by the divers were similar to those established by Todnem in her gen-
eral health investigations. Many of the sufferers had got worse, making 
the consequences for their quality of life all the more serious. The po-
sition was not improved by the fact that many of those who sought to 
get help felt they were banging their heads against a brick wall of gov-
ernment bureaucracy. Haukeland’s occupational medicine department 
was commissioned in January 1998 to study which types of diver injury 
should entitle the sufferer to compensation. The Kromberg commission 
had requested such a clarification as early as 1993. On its own initia-
tive, the department also decided to study the issue in greater depth. 
Senior consultant Einar Thorsen in the hyperbaric medicine section 
secured the appointment of an internal committee which aimed to sum 
up everything known about possible long-term consequences of diving.2 
This body comprised 11 physicians from a number of Haukeland de-
partments as well as Eidsvik and Jan Risberg from Haakonsvern. They 
were all people who had viewed activities in the diving industry with 
scepticism for many years.

Presented three months later, the committee’s report dealt with the 
effects of diving on the individual’s pulmonary (lung) function, nerv-
ous system, hearing and balance, risk of developing aseptic bone necro-
sis, and possible damage to mental functions. Literature referenced in 
all these medical fields identified major or minor effects from diving. 
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New publications had also appeared in several of these areas since the 
1993 Godøysund conference. Drawing on their investigations of the 
many divers referred to Haukeland, the physicians asked for the first 
time whether divers could suffer from post-traumatic stress disorder 
(PTSD). This condition had been identified as an occupational injury in 
such vulnerable professions as the police, fire-fighting, rescue services 
and so forth. The physicians maintained that good grounds existed for 
a closer investigation of whether many divers also suffered from it. Al-
though they took the view that diving of the kind carried out by many 
North Sea divers could cause long-term injury, the report concluded 
that further research was required in each of the fields studied. They 
did not have to wait long before such work was initiated.

When diving seriously entered the agenda for public debate after 
1999, a pressing need again arose to clarify the general effects of deep 
diving and the health consequences for the individual diver. Haukeland 
was commissioned on 4 July 2000 by the Ministry of Health and So-
cial Affairs to conduct a more extensive health survey of both former 
and remaining active divers. This study was even more detailed than 
those carried out by Todnem in the late 1980s. Divers were called in for 
observation over a continuous three-day period. Just over 100 of them 
participated between 2000 and 2002 in a survey which covered all pos-
sible relevant health issues – from neuropsychology to lungs and hear-
ing. A preliminary report was submitted to the ministry in July 2003, 
followed by the final version in December 2004.3 Various sub-studies 
subsequently appeared in international journals.4

Since the basis for the Haukeland study had been divers referred 
for health checks on the basis of the complaints they suffered from, 
the sample was not random. More than 100 divers had been studied 

Dykkersaken

Sentrale medarbeidere i teamet som under -
søkte pionerdykkerne ved Yrkesmedisinsk
avdeling ved Haukeland Universitetssykehus.
Fra venstre: Endre Sundal (cand.med., nevrolo-
gi), Einar Thorsen (professor, dr.med.), Kari 
Troland (cand.psychol.), Marit Grønning
(dr.med. nevrologi) og Ågot Irgens (statistiker).
Foto: Dykkernytt nr. 1/2005
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tur også etter Godøysund-konferansen i 1993. Med bakgrunn i undersø-
kelser av mange dykkere som var blitt henvist til Haukeland, stilte
legene for første gang spørsmål ved om også dykkere kunne være utsatt
for posttraumatiske stressforstyrrelser (PTSD). Dette var en tilstand
som var blitt konstatert som yrkesskade i utsatte yrkesgrupper som poli-
ti, brannvesen, redningstjeneste og lignende. Legene mente det var gode
grunner til å undersøke nøyere om ikke også mange dykkere var utsatt
for det samme. Selv om Haukeland-legene mente det var påvist at dyk-
king av den type som mange nordsjødykkere hadde utført kunne påføre
langtidsskader, konkluderte rapporten med at det var behov for ytterli-
gere forskning på samtlige delområder. Legene trengte ikke å vente
lenge for å initiere en slik forskning. 

Da dykkingen for alvor kom på den offentlige dagsordenen fra 1999,
meldte det seg et nytt, sterkt behov både for å avklare generelle effekter
av dypdykking og hvilke helsemessige konsekvenser dykkingen hadde
hatt på den enkelte dykker. Den 4. juli 2000 fikk Haukeland sykehus i
oppdrag fra Sosial- og helsedepartementet å gjennomføre en omfat-
tende helseundersøkelse av både tidligere og gjenværende aktive dyk-
kere. Undersøkelsen var enda grundigere enn Kari Todnems undersø-
kelser fra slutten av 1980-åreme. Dykkerne som deltok, var inne til
observasjon i tre dager sammenhengende. Mellom 2000 og 2002
gjennomgikk litt mer enn 100 dykkere et undersøkelsesprogram som
tok for seg alle mulige relevante helseaspekter  – fra nevropsykologi til
lunger og hørsel. En foreløpig rapport ble lagt frem for Helse- og sosial-
departementet i juli 2003. En endelig rapport var klar i desember 2004.3

Siden ble ulike delstudier publisert i internasjonale tidsskrifter.4
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Key members of the team in Haukeland 
Hospital’s occupational medicine department 
which investigated the pioneer divers. From 
left: Endre Sundal (neurologist), Professor 
Einar Thorsen, Kari Troland (psychologist), 
Marit Grønning (neurologist) and Ågot Igens 
(statistician).
Photo: Dykkernytt no 1/2005
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before the final report was submitted, which represented a substantial 
proportion of Norway’s North Sea divers. That such a large percentage 
had been referred for health checks was a disturbing sign in itself. In 
order to ensure the most representative sample, a number of those who 
had been referred were excluded from the statistical calculations. The 
report built on 81 former North Sea divers aged 35-66. This group was 
considerably older than when Todnem conducted her investigations, 
with an average age of 51.6 years and an active diving career averaging 
18.6 years. Since the study was so detailed and covered such a large 
proportion of former North Sea divers, it represented valuable research 
material. As with Todnem’s studies, it was pointless to conceal from 
the health personnel conducting the tests and interviews that those in-
volved were divers.

Many people had earlier believed that divers treated for the bends 
were completely cured. But the Haukeland investigation concluded that 
a clear link existed between the most serious form of this condition 
(neurological or Type II decompression sickness) and long-term effects 
on the nervous system.5 Many divers had balance problems, disruption 
of their sense of touch, and neck and back pain. The divers studied 
showed “an intact ability to solve complex problems when speed was 
not a requirement”. The speed, power and steadiness of motor skills 
were also normal. On the hand, the subjects showed rather poorer re-
sults for tasks which called for attentiveness, concentration, memory, 
mental speed and flexibility. Results also supported a number of other 
earlier hypotheses about possible negative health effects after extensive 
deep diving. The study made it clear that the causes of the divers’ prob-
lems could be complex. No less than 96 per cent of divers investigated 
had been exposed to life-threatening incidents, which demonstrated in 
itself that they had collectively survived very difficult working condi-
tions. In order to come up with more answers, the Haukeland team 
continued its investigations with the aim of mapping the health effects 
on the largest possible sample of divers who had worked on the NCS.

An international consensus conference was again staged for the 
world’s hyperbaric medicine community on 15 September 2005, this 
time in Bergen. Most of the medical specialists who had made their 
mark on the debate since the late 1970s were present, including Ben-
nett and Elliott.6 While the various positions had not changed a great 
deal, the most important difference from the Godøysund meeting in 
1993 was that far more results were available to support the view that 
deep diving could have long-term effects. As at earlier conferences, the 
final declaration was disputed. However, the following statement ac-
knowledged that the Haukeland team was right on significant points:
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It has been scientifically documented that changes in pulmonary 
function, the central nervous system, the skeleton and the hearing/
balance system can be identified in some professional divers. The size 
of these changes is very variable and has the potential to affect the 
quality of life of the divers. Knowledge of the exact mechanisms is 
still limited and calls for more research. This requires the adoption of 
preventive measures, including health monitoring, for future diving.7

Following the conference, the Ministry of Labour and Social Inclusion 
urged the Petroleum Safety Authority Norway (PSA) – the former safe-
ty division of the NPD spun off as a separate regulator in 2004 – and 
the NLIA to take the signals from the medical specialists seriously.8 The 
ministry referred explicitly to research at Haukeland and called on the 
industry itself to apply the precautionary principle when planning and 
executing diving work.

Dykkersaken

Fra den dykkermedisinske konsensuskonfe-
ransen i Bergen i september 2005. Sentralt
plassert, mot midtgangen i første rekke til 
venstre i bildet, sitter Peter Bennett.
Foto: Vidar Fondevik
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inkludert Peter Bennett og David Elliott.6 De ulike posisjonene hadde
ikke endret seg mye. Den viktigste forskjellen fra Godøysund-konferan-
sen i 1993 var at det forelå langt flere resultater som bygde opp under at
dypdykking kunne ha langtidseffekter. Som ved tidligere konferanser
var det strid om slutterklæringen. Følgende uttalelse ga likevel Hauke-
land-miljøet rett på vesentlige punkter:

Det er vitenskapelig dokumentert at forandringer i lungefunksjon,

sentralnervesystemet, skjelett og hørsel/balansesystemet kan påvises hos

noen yrkesdykkere. Størrelsen på disse forandringene er meget variable og

har potensial til å påvirke dykkernes livskvalitet. Kunnskapen om de

nøyaktige mekanismene er fremdeles begrenset og tilsier mer forskning.

Dette tilsier iverksettelse av forebyggende tiltak inklusiv helseovervåking i

framtidig dykking.7

Etter konferansen oppfordret Arbeids- og inkluderingsdepartementet
Petroleumstilsynet og Arbeidstilsynet til å ta signalene fra det medisin-

Nordsjødykkerne:byhistorie  08-06-09  14:13  Side 353

The consensus conference on hyperbaric 
medicine in session in Bergen during Septem-
ber 2005. Peter Bennett is third from left in 
the front row.
Photo: Vidar Fondevik
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North Sea Divers Alliance

The increased attention paid by the medical profession to the divers 
during the 1990s was not entirely self-generated. The diver communi-
ty which had existed in association with the largest diving contractors 
and at social meeting places in Stavanger and Haugesund more or less 
collapsed with the sharp contraction of the industry in the early 1990s. 
Divers found themselves spread around the whole of Norway. Many 
returned to the local communities where they had grown up. Certain 
of the divers who were suffering from long-term effects got legal help 
from Nopef to secure their basis social welfare rights.9 However, a great 
many struggled on their own with what they perceived as diving-related 
health problems. During the 1990s, divers Rolf Guttorm Engebretsen 
and Tom Engh took on the laborious task of contacting the divers suf-
fering problems around Norway.

Engebretsen had grown up with a father who was a diver, and dived 
for the first time in the North Sea as a very young man in the early 
1970s. He was affiliated with Norwegian contractor 3X for a long time, 
and became a foreman there in the late 1970s. His most important 
diver-related experience had been on the Condeeps. Engh worked as a 
diver for the Oslo Fire Brigade in the late 1960s. During the 1970s, he 
was a colleague of Engebretsen at 3X. He became disabled after a dive 
for ScanDive from DSV Arctic Seal in 1978, and was one of the divers 
involved in Todnem’s general health investigation.10

Neither man belonged to the group of unionised divers who had pro-
moted the diver cause to the companies and the government from the 
late 1970s to the 1990s. Engh was invalided out at roughly the same 
time as the SNS divers first unionised, while Engebretsen was a diving 
supervisor and foreman. They accordingly got to grips with the diving 
case without a background in the type of organisational culture which 
the Nopef divers were trained in by the LO system. That would later 
contribute to a good deal of internal friction between the divers. The 
tireless efforts of Engebretsen and Engh to call attention to the diver 
issue helped them during the 1990s to build a substantial informal net-
work of divers who had suffered problems as a result of their North 
Sea careers. This network also embraced divers who had been Nopef 
members.

As with the unionised divers, appeals to the general public through 
the media became the most important weapon available to the pair. 
Engebretsen was an important source when Eidsvik reported in 1997 
that six former North Sea divers had committed suicide. The break-
through for their work was a big article across five pages in the maga-
zine supplement of business daily Dagens Næringsliv on 15 May 1999. 
This report began with an account by Engh of an incident during the 
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construction of the concrete GBS for Britain’s Cormorant platform in 
1977. It then interviewed doctors who had voiced criticisms about North 
Sea diving in the late 1980s and 1990s. The introduction to the article 
revealed that Engh had written a letter to the King. A couple of days 
later, at the official inauguration of the Norwegian Petroleum Museum, 
Engh delivered this letter to the monarch in person. The hand-over was 
a kind of stunt which took the organisers and the King’s security guards 
by surprise.11 Engh quickly stepped back after saluting the monarch. 
The event had no follow-up apart from its success in attracting further 
attention to the diver issue.

A series of long articles on the fate of the divers in Dagbladet that 
September aroused the ire of many Norwegians.12 Yet again, the stories 
told by the divers were followed up by critical comments from Eidsvik 
at Haakonsvern and physicians from Haukeland. The divers had once 
again become a public “issue”.13 In addition to the extensive coverage 
by full-time press and TV reporters, many freelance journalists became 
so angered by what had happened to the divers that they became di-
rect supporters. Some contributed actively to gathering documentation. 
Others drew on their background as writers.14 However, the basis for 

Dykkersaken

Rolf Guttorm Engebretsen brukte det meste av
sin tid fra midten av 1990-tallet til å få offentlig
oppmerksomhet rundt nordsjødykkernes
skjebne. Det har han klart.
Foto: Stavanger Aftenblad
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hadde fått problemer som følge av sin yrkeskarriere i Nordsjøen. Dette
nettverket omfattet også tidligere NOPEF-organiserte dykkere. 

I likhet med de fagorganiserte dykkerne ble det appeller til offentlig-
heten gjennom media som ble Engebretsen og Enghs viktigste virkemid-
del. Engebretsen var en viktig kilde da Eidsvik i 1997 kunne vise til at seks
tidligere nordsjødykkere hadde tatt sitt liv. Gjennombruddet for Engh og
Engebretsens arbeid kom med et stort oppslag over fem sider i Dagens
Næringslivs Magasin den 15. mai 1999. Oppslaget startet med en beret-
ning fra Engh om en hendelse under byggingen av betongplattformen
Cormorant i 1977. Deretter fulgte artikkelen opp med et intervju av
legene som hadde uttalt seg kritisk om nordsjødykkingen på slutten av
1980- og -90-tallet. I innledningen av artikkelen går det frem at Engh
hadde skrevet brev til kongen. Et par dager senere, under åpningen av
Norsk Oljemuseum, overleverte Engh brevet direkte til Kongen. Over-
rekkingen var et slags aksjonsstunt som kom uforberedt både på arrangø-
rene og Kongens sikkerhetsvakter.11 Engh trakk seg raskt tilbake etter å ha
gitt giv akt for Kongen. Saken fikk ikke noe etterspill, utover at den var et
vellykket forsøk på å få ytterligere oppmerksomhet for dykkernes sak.  
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Rolf Guttorm Engebretsen devoted most of 
his time from the mid-1990s to bringing the 
fate of the North Sea divers successfully to 
public attention in Norway.
Photo: Stavanger Aftenblad
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public attention was completely different from earlier rounds of media 
coverage. Until the late 1990s, the discussion had focused on whether 
the diving industry should be regulated in a way which prevented the 
divers from injuring themselves through their work. At the turn of the 
century, however, the challenges posed by diving had primarily become 
a question of healing old wounds – of responsibility and compensation.

At one point, it looked as if the issue would be quickly resolved. 
Social affairs minister Magnhild Meltveit Kleppa announced on the 6 
December 1999 that the non-socialist coalition government headed by 
Kjell Magne Bondevik was willing to establish a compensation scheme.15 
She promised rapid action and pledged that the divers would not meet 
a bureaucratic wall this time. The accounts given by Engebretsen, Engh 
and a number of other divers had made an impression. The divers felt 
that they now had considerable public sympathy for their cause. Enge-
bretsen and Engh came across as forceful spokesman with great appeal 
both at public meetings and in the media. At a big conference organised 
by the Federation of Oil Workers Trade Unions (OFS) in late January 
2000, they presented the divers’ case to an audience which included 
Statoil’s newly appointed chief executive Olav Fjell and Siv Jensen, first 
deputy chair of the right-wing Progress Party.16 Like the others in the 
auditorium, they were clearly moved by what they heard. A contact was 
established which would ultimately lead to financial compensation and 
political support. The increased media attention had greatly extended 
the network around Engebretsen and Engh. In the time to come, they 
described themselves as representatives for the North Sea Divers Alli-
ance (NSDA).

But the next development was a disappointment for the divers. 
Early in April 2000, then social affairs minister Guri Ingebrigtsen an-
nounced that all North Sea divers would receive a compensation of NOK  
200 000.17 At the same time, anyone who so wished could have their 
level of disability reassessed by specialists in hyperbaric medicine. This 
was far too little to satisfy the divers. They were agreed that any com-
pensation for their injuries and losses would have to be substantially 
larger than the government offer. It was now clear that the issue was 
so politically sensitive and had such a scope that it demanded a more 
extensive assessment. The newly installed minority Labour government 
led by Jens Stoltenberg resolved on 13 June 2000 to establish a com-
mission of inquiry on the diver issue. Petter A Lossius, a judge at the 
Borgarting Court of Appeal, was appointed to chair this independent 
investigation on 2 March 2001.

Kapittel 13

Tom Engh ble yrkesskadet som følge av dykking
i 1978. Han var sammen med Rolf Guttorm 
Engebretsen sentral i etableringen av Nordsjø-
dykker Alliansen. 
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I september samme år trykte Dagbladet en serie lange artikler om
dykkernes skjebne som opprørte mange.12 Nok en gang ble dykkernes
beretninger fulgt opp av kritiske uttalelser fra dykkerlege Eidsvik ved
Haakonsvern og leger fra Haukeland-miljøet. Dykkernes skjebne var
med det på ny blitt en offentlig «sak».13 Foruten den omfattende dek-
ningen av fast ansatte i avis- og TV-redaksjonene, ble mange freelance-
journalister så opprørt av dykkernes skjebne at de endte opp som direk-
te støttespillere. Noen bidro aktivt til å samle inn dokumentasjon. Andre
brukte sin bakgrunn som skribenter.14 Utgangspunktet for den offentli-
ge oppmerksomheten var imidlertid et helt annet enn i tidligere runder
med dykking i media. Frem til slutten av 1990-tallet hadde diskusjonen
handlet om hvordan en skulle regulere dykkevirksomheten på en måte
som gjorde at dykkerne unnlot å påføre seg selv skade som følge av sitt
arbeid. Ved inngangen til 2000-tallet var utfordringene knyttet til dyk-
kingen, først og fremst blitt et spørsmål om leging av gamle sår – om
ansvar og erstatning.

På et tidspunkt så det med ett ut til at saken skulle få en rask løsning.
Den 6. desember 1999 kunne sosialminister Magnhild Meltveit Kleppa
fortelle at Bondevik-regjeringen var villig til å etablere en erstatnings-
ordning.15 Kleppa kunne love en rask behandling og at dykkerne denne
gangen skulle slippe å møte en byråkratisk vegg. Engebretsen, Engh og
flere andre dykkeres beretninger hadde gjort inntrykk. Dykkerne følte
nå at de hadde stor sympati for sin sak. Engebretsen og Engh sto frem
som sterke talsmenn med stor gjennomslagskraft både på offentlige for-
samlinger og i media. På en stor konferanse arrangert av oljearbeiderfag-
foreningen OFS i slutten av januar 2000 la de frem dykkernes sak for en
forsamling hvor blant andre Statoils nytilsatte leder Olav Fjell og Frem-
skrittspartiets Siv Jensen var til stede.16 I likhet med de øvrige i salen ble
de begge tydelig beveget av hva de hørte. Det ble etablert en kontakt som
senere skulle lede til økonomisk erstatning og politisk støtte. Med den
økte oppmerksomheten i media hadde nettverket rundt Engebretsen og
Engh vokst betydelig. I tiden som fulgte omtalte de seg selv som repre-
sentanter for Nordsjødykker Alliansen.

Den neste vendingen i saken var derimot en skuffelse for dykkerne.
Tidlig i april samme år kunne daværende sosialminister Guri Ingebrigt-
sen opplyse om at alle nordsjødykkere skulle få en erstatning på 200 000
kroner.17 Samtidig skulle alle som ønsket det, få en ny vurdering av ufør-
hetsgrad utført av dykkermedisinsk ekspertise. Det var på langt nær nok
til å tilfredsstille dykkerne. Det var enighet blant dykkerne om at hvis de
skulle få erstatninger for de belastninger og tap de var blitt påført, måtte
beløpet være langt større enn det. Det var nå klart at saken var så politisk
betent og hadde et så stort omfang at den krevde en mer omfattende
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Tom Engh suffered an occupational injury as 
a result of diving in 1978. Together with Rolf 
Guttorm Engebretsen, he played a key role 
in establishing the North Sea Divers Alliance 
(NSDA).
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The Lossius commission

The inquiry was given a very broad mandate. It was to assess all aspects 
of the diving industry in the North Sea during the “pioneer period”, 
defined as the years between 1965 and 1990.18 The commission was 
to investigate whether any basis existed for claiming that injuries had 
been caused by diving. This meant in practice that it was asked to pro-
vide a qualified assessment of the dispute on the consequences of div-
ing which had prevailed in Norway’s hyperbaric medicine community 
since the early 1980s. However, the mandate adopted by the Storting 
specified that the commission should make use of the investigation of 
diver health then being conducted at Haukeland.

Given that a link was established between diver injuries and the 
type of diving which had gone on, the commission was to assess wheth-
er anyone could be held accountable for this and whether a legal lia-
bility rested on the government or other players. It would be up to the 
Storting to consider the commission’s recommendations. As the man-
date was formulated, the commission was required to come up with a 
kind of historical judgement over North Sea diving. But it was given a 
deadline of December 2001 despite the scope of the mandate, to ensure 
that the divers would not risk another long wait.

The establishment of the commission, the extensive health studies 
at Haukeland and the creation of the NSDA had once again dramatical-
ly changed the position of the divers. They had secured a number of are-
nas where they could act collectively. The Storting’s mandate specified 
that the NSDA should be given observer status on the Lossius commis-
sion. This prompted certain moves to put it on a more formal footing, 
and the organisation was officially founded on 26 August 2001.

Nevertheless, the NSDA continued to act as an informal network. 
No reliable sources exist about the number of divers it represented 
at any given time. The biggest growth in members and contacts was 
achieved in connection with the media reports during the autumn of 
1999. These recruits included former elected Nopef officials such as 
Henning O Haug and Arne Jentoft. A substantial group of former North 
Sea divers still existed who felt they had managed well, and who were 
either still working for diving contractors or had secured other types of 
jobs. This group could find the many stories about diver health prob-
lems difficult. A lot of them were proud of the work they had done in 
the North Sea, and did not want to be regarded afterwards as invalids. 
On the other hand, should the Storting end up proposing a general com-
pensation scheme for everyone who had performed a certain number 
of dives in the pioneering days, this group was also interested in the 
NSDA’s efforts.
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During the first phase of the Lossius commission’s work, collabo-
ration in the network of divers associated with the NSDA functioned 
well. They made an active contribution not least by digging out the 
names of former North Sea divers. Various NSDA representatives par-
ticipated in many of the interviews conducted to acquire information 
for the commission, and had the opportunity to put questions. As the 
work advanced, however, a mutual distrust developed between several 
commission members and the divers. Some of the former were felt by 
the NSDA’s representatives to be too close to interests which might bear 
a liability for the errors made. For its part, the commission found it dif-
ficult to relate to the untraditional, informal way in which the NSDA 
was organised.

The OFS and Nopef unions withdrew in June 2002 from a contact 
forum created in connection with the commission, reflecting growing 
distrust among the divers in its work. On 30 September, the NSDA also 
formally quit as an observer. One motive for establishing the commis-
sion had been to reach a kind of consensus on the errors committed. The 
prospects for achieving that goal were not the best, since all the diver 
organisations had broken more or less symbolically with the inquiry 
even before it reported. This was a perspective discussed by professor 
Henning Jakhelln, a well-known Norwegian specialist on labour law, in 
Dagbladet immediately before the report was presented.19 He noted that 
conflicts of interest existed because one commission member worked 
for DNV, which had been a party with an independent responsibility on 
the regulatory side. Another member was employed in a company part-
owned by DNV. Jakhelln also noted that both members with a medical 
background came from only one of the two groups which had clashed 
over the health consequences of diving. The Haukeland side was not 
represented.

Report, White Paper and recommendation

The Lossius commission completed its final report on 31 December 
2002, a year after the Storting’s original deadline. Immediately after 
the New Year, it was presented to Victor Norman as minister of labour 
and government administration. The report bore witness to the exten-
sive work done by the commission.20 Despite the distrust expressed by 
the divers during the final phase, a number of the commission’s prin-
cipal conclusions represented an unambiguous admission that North 
Sea diving had imposed extraordinary burdens on those who carried it 
out. In a comment summarising its findings, the commission noted that 
roughly three out of four divers had experienced accidents or illnesses. 
More than half had suffered the bends. The report also pointed out that 
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every fifth diver had lost consciousness during a dive, and no less than 
83 per cent had experienced life-threatening conditions while diving. 
Dealing with the roles of both the NLIA and the NPD as regulators, 
it unambiguously concluded that regulation of diving up to 1978 had 
been weak.21 Furthermore, the commission placed great emphasis on 
the long-running dispute over which government agency should be 
responsible for regulating the diving sector. It took the view that this 
argument had delayed safety work and thereby probably contributed 
to incidents.22 In its principal conclusion, the commission went a long 
way towards suggesting that the Norwegian state had an objective legal 
liability towards the divers:

The commission believes that, viewed overall, a strong argument 
exists that the state has a legal duty and should therefore bear the 
economic liability for the injuries suffered by a number of divers as a 
result of diving in the North Sea and for injuries which could give rise 
to delayed effects.23

When the Ministry of Labour and Government Administration sub-
mitted a White Paper in June 2003 based on the Lossius commission’s 
report, it built on the most critical comments in that document – both 
on diver health and on safety work by the government and the com-
panies.24 The introduction to the White Paper was an unambiguous 
admission that the government accepted a moral responsibility for the 
mistakes made, and that the divers would be compensated for this:

The government’s intention is that the pioneer divers who did a 
groundbreaking job in the North Sea from 1965 to 1990, also known 
as the pioneering period, will receive reparation and the financial 
compensation to which the Storting and the government believe they 
are entitled. The government accordingly believes that a compensa-
tion scheme should be established for the pioneer divers, and that this 
group should receive collective recognition.25

But the White Paper departed from the commission’s recommendations 
on one key point. With reference to assessments by the legal depart-
ment of the Ministry of Justice, the government denied that the state 
had an objective legal liability for the position in which the divers found 
themselves.26 This point was to be important in the further follow-up 
of the diver issue. Where the framework of a compensation scheme was 
concerned, the government presented only general formulations. It was 
stated that compensation would not be related to possible previous pay-
ments. Furthermore, the White Paper emphasised that consideration 
had to be given when determining the size of any payout to equal treat-
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ment with other groups which had been compensated by the state. The 
actual form of a scheme was postponed until the budget debate that 
autumn.

More than three years had now passed since the Storting resolved to 
appoint a commission to assess the diver issue. The constant postpone-
ments began to resemble the unjust process which had characterised 
the framing of safety regulations in the 1970s. During the Storting’s 
Question Time, Ågot Valle from the Socialist Left noted that a number 
of divers were deeply in debt and needed urgent measures to keep their 
creditors at bay. The ministry was prepared for such criticism. Norman 
announced when presenting the White Paper that NOK 10 million had 
been allocated as a fund to which divers in financial distress could ap-
ply for payouts of up to NOK 200 000. He also reported that NOK 1.5 
million had been appropriated to establish a foundation which would 
operate a helpline for divers. This was to be administered by the Nor-
wegian Church Abroad.

In the White Paper, the government made it clear that it wanted the 
biggest possible Storting majority behind what it called “the final set-
tlement for the divers”.27 This formulation expressed a genuine desire to 
eliminate the political headache which the diver issue had become. As a 
minority coalition, the centre-right Bondevik government remained in 
office through the goodwill of the Progress Party to its right. Together 
with the Socialist Left and the Centre Party (largely representing farm 
interests), the Progress Party had often spoken in support of the di-
vers. The latter also had sympathisers in several of the other parties. By 
passing substantive consideration of the issue to the Storting’s standing 
committee on local government, the coalition avoided the burden of 
securing agreement on such a complex matter.

Nor did the local government committee find this an easy subject. 
An open hearing was held in the Storting on 10 November 2003, where 
Engebretsen and Haug were among those who spoke on behalf of the 
divers. During the hearing, Engebretsen said that an acceptable settle-
ment had to comprise a one-off payment, a pension scheme and treat-
ment for the divers’ injuries. By that time, it was clear that the com-
mittee would not agree on a scheme before Christmas. Progress Party 
representative Per Sandberg, who was the committee rapporteur on 
this issue, and committee chair Kleppa from the Centre Party agreed 
that it was more important to reach the right result than to act hastily.28

The final negotiations in the local government committee took place 
in early March 2004. It was long the goal to achieve a unanimous rec-
ommendation. The governing parties and Labour wanted a solution 
where the divers as a group were treated in relation to their degree of 
disability. At the same time, they were all to receive a similar sum as 
compensation and restitution. The minority, comprising the Progress 
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Henning Haug og John A. Haugestad – leder og
nestleder i Offshore Dykker Unionen (ODU).
Begge var med i Nordsjødykker Alliansen til de i
2004 brøt ut og dannet en egen organisasjon.
Haug hadde, som mange andre dykkere i ODU,
vært aktiv i NOPEF. Haugestad hadde i mange
år vært dykkerleder.
Foto: John Steve Haugestad
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Stortinget og Regjeringen mener de har krav på. Derfor mener

Regjeringen at det bør etableres en kompensasjonsordning for

pionerdykkerne, og gis en kollektiv anerkjennelse av denne gruppen.25

Men på et sentralt punkt avvek stortingsmeldingen fra Lossius-kommi-
sjonens anbefaling. Med henvisning til vurderinger fra Justisdeparte-
mentets lovavdeling, avviste Regjeringen at staten hadde et objektivt
juridisk ansvar for dykkernes situasjon.26 Det siste skulle bli viktig i den
videre oppfølgingen av dykkersaken. I forhold til utformingen av en
kompensasjonsordning kom Regjeringen kun med generelle formule-
ringer. Det ble vist til at kompensasjonen ikke skulle knyttes til eventu-
elle tidligere utbetalinger. Videre ble det lagt vekt på at en ved fastleg-
gelsen av kompensasjonens størrelse måtte ta hensyn til likebehandling
i forhold til andre grupper som hadde mottatt kompensasjon fra staten.
Selve utformingen av en ordning ble skjøvet frem til budsjettbehand-
lingen samme høst.

Det var nå gått mer enn tre år siden Stortinget hadde besluttet å ned-
sette en kommisjon som skulle vurdere dykkernes sak. De stadige utset-
telsene begynte å ligne på den stemoderlige behandlingen utformingen
av sikkerhetsforskrifter hadde fått på 1970-tallet. I Stortingets spørreti-
me viste Ågot Valle fra SV til at flere av dykkerne var gjeldsslaver og
trengte akuttiltak for å holde kreditorer «unna». Departementet var for-
beredt på kritikken. Da Victor Norman la frem stortingsmeldingen,
kunne han samtidig vise til at det var satt av 10 millioner kroner, som de
av dykkerne som var i en prekær situasjon, kunne søke om inntil
200 000 fra. Samtidig viste han til at det ble bevilget 1,5 millioner til
opprettelsen av en stiftelse som skulle drifte en kontakttelefon for dyk-
kere. Telefonen skulle driftes av Sjømannsmisjonen.

I Stortingsmeldingen presiserte Regjeringen at den ønsket et bredest
mulig stortingsflertall bak det den omtalte som «det endelige oppgjøret
for dykkerne».27 Formuleringen var uttrykk for et reelt ønske om en
gang for alle å fri seg fra den politiske verkebyllen dykkersaken var blitt.
Bondevik-regjeringen som var i mindretall satt på Fremskrittspartiets
nåde. Fremskrittspartiet hadde sammen med SV og Senterpartiet ofte
uttalt seg støttende til dykkernes sak. Dykkerne hadde dessuten sympa-
ti i flere av de andre partiene. Ved å skyve den reelle behandlingen til
Stortingets kommunalkomité slapp Regjeringen belastningen ved å
komme til enighet i en så komplisert sak.

Heller ikke for Kommunalkomiteen ble behandlingen noen lett sak.
Den 10. november 2003 ble det avholdt en åpen høring i Stortinget hvor
blant andre Rolf Guttorm Engebretsen og Henning O. Haug uttalte seg
på vegne av dykkerne. Under høringen uttalte Engebretsen at et ansten-
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sette en kommisjon som skulle vurdere dykkernes sak. De stadige utset-
telsene begynte å ligne på den stemoderlige behandlingen utformingen
av sikkerhetsforskrifter hadde fått på 1970-tallet. I Stortingets spørreti-
me viste Ågot Valle fra SV til at flere av dykkerne var gjeldsslaver og
trengte akuttiltak for å holde kreditorer «unna». Departementet var for-
beredt på kritikken. Da Victor Norman la frem stortingsmeldingen,
kunne han samtidig vise til at det var satt av 10 millioner kroner, som de
av dykkerne som var i en prekær situasjon, kunne søke om inntil
200 000 fra. Samtidig viste han til at det ble bevilget 1,5 millioner til
opprettelsen av en stiftelse som skulle drifte en kontakttelefon for dyk-
kere. Telefonen skulle driftes av Sjømannsmisjonen.

I Stortingsmeldingen presiserte Regjeringen at den ønsket et bredest
mulig stortingsflertall bak det den omtalte som «det endelige oppgjøret
for dykkerne».27 Formuleringen var uttrykk for et reelt ønske om en
gang for alle å fri seg fra den politiske verkebyllen dykkersaken var blitt.
Bondevik-regjeringen som var i mindretall satt på Fremskrittspartiets
nåde. Fremskrittspartiet hadde sammen med SV og Senterpartiet ofte
uttalt seg støttende til dykkernes sak. Dykkerne hadde dessuten sympa-
ti i flere av de andre partiene. Ved å skyve den reelle behandlingen til
Stortingets kommunalkomité slapp Regjeringen belastningen ved å
komme til enighet i en så komplisert sak.

Heller ikke for Kommunalkomiteen ble behandlingen noen lett sak.
Den 10. november 2003 ble det avholdt en åpen høring i Stortinget hvor
blant andre Rolf Guttorm Engebretsen og Henning O. Haug uttalte seg
på vegne av dykkerne. Under høringen uttalte Engebretsen at et ansten-
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Henning O Haug (top) and John A Haugestad 
(above) are the president and deputy pres-
ident of the Offshore Divers Union (ODU). 
Both were members of the North Sea Divers 
Alliance until 2004, when they left to found 
the ODU. Like many of the other divers in this 
organisation, Haug was active in Nopef. Haug-
estad was a diving supervisor for many years.
Photos: John Steve Haugestad
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Party, the Socialist Left and the Centre Party, wanted an individual ap-
proach where compensation was calculated on the basis of how long a 
disability had lasted. According to the majority, each diver would re-
ceive a one-off payment of NOK 200 000. Pressure from the minority 
led to some increase for various types of disability. The Storting finally 
resolved on 9 March that compensation for full disability would be in-
creased from NOK 1.7 million to NOK 2.3 million.29 Adding in the NOK 
200 000 lump sum, the highest compensation any diver could receive 
was thereby NOK 2.5 million.

Since relatively few divers would qualify for the maximum payout, 
the difference between the majority and minority was not frighteningly 
large. According to the majority, the final bill for the settlement would 
be NOK 400-500 million. The minority calculated that its proposal 
would cost some NOK 700 million. The majority recommendation rep-
resented the largest collective government compensation settlement 
in Norwegian history. If the goal had been to reach a final solution to 
the diver issue, an additional cost of roughly NOK 200 million might 
not have been overmuch for Norway – particularly when the revenues 
generated for the country by oil are taken into account. Government 
income from the petroleum sector totalled NOK 200 billion in 2004, 
and the government oil fund amounted in the same year to NOK 1 000 
billion. The majority was unquestionably concerned with establishing a 
precedent. Since the government insisted that the compensation should 
be paid over the regular budget, rather than from the oil fund as the 
minority was demanding, this represented a genuinely large outgoing 
which had to be accommodated with other budget items. The diver is-
sue may not have been finally resolved even with the minority’s propos-
al. In any event, the political effect of the majority recommendation 
was predictable. Sandberg told Stavanger Aftenblad that the scheme 
would arouse irritation among those the Storting wanted to help and 
honour. “I don’t think we’re writing the last chapter with this,” he said. 
His observation was immediately confirmed by Engebretsen as the 
NSDA spokesman: “NOK 2.5 million is a laughably small amount. We 
don’t accept it as an apology for the treatment we’ve suffered”.

Arguing over apology and compensation

Most Norwegians did not regard NOK 2.5 million as a small amount. 
That was undoubtedly also the basic view of the Storting majority, 
which wanted a ceiling for payments to the divers. The amount in-
volved was of such a size that the divers risked losing a certain degree of 
public sympathy if they demanded more. With the payout scheme now 
proposed, none of the divers could claim to be in any acute distress. 
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But Engebretsen nevertheless had most of them on his side when he 
concluded unambiguously that the amount was insufficient. Only those 
who were completely disabled would receive the maximum payout. The 
divers maintained that the total would not look so large if it was divided 
by the number of years the relevant recipients had had to suffer from 
their injuries. Those divers who had been most closely involved in the 
process leading to the final Storting decision undoubtedly also found 
the way the scheme was agreed a further source of dissatisfaction. The 
divers had hoped that they would in practice have been included in the 
negotiations, that the Storting would end up with a plan which they 
could support. Instead, they felt once again excluded.30

The process for paying compensation was nevertheless implement-
ed, regardless of the divers’ protests. These payouts and the assessment 
of each diver were left to a specially appointed board. Although many 
divers remained dissatisfied, the efforts by the NSDA to get the diver 
issue into the limelight had yielded genuine financial results. Many di-
vers had received payments in several stages. Some had received insur-
ance payouts from their own companies. For the majority, the first pay-
ment had come since 1 July 20002, when the then Ministry of Health 
and Social Affairs established a scheme for North Sea divers who had 
suffered lasting ill health which reduced their earning ability. They 
could receive a grant of up to NOK 200 000. The following November, 
Statoil established its own compensation scheme for all divers on the 
NCS – including those who had not worked on its own projects. The top 
payout was NOK 750 000. Financial support was also provided for sur-
viving family members. As with the ministry’s scheme, Statoil linked 
payouts to the level of disability. A diver’s assets above a certain level 
were taken into account, too. The company allocated roughly NOK 77 
million in all to this scheme.

The final payments under the Storting’s compensation scheme be-
gan in 2005. Those who wished could take the money in small amounts 
over a lengthy period. However, virtually everyone opted for a lump 
sum. Some NOK 500 million had been paid at 1 January 2009.31 This 
was allocated to about 200 divers who had been able to establish that 
they were fully or partly disabled as a result of their work in the North 
Sea.

The court case and diver divisions

Instead of being finally settled by the Storting’s compensation scheme, 
the diver issue persisted as an unresolved conflict. The next logical step 
for the divers was legal action. Their lawyers focused on the finding 
from the Lossius commission – rejected by the justice ministry’s legal 
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department – that the state might have an objective liability for the 
divers’ fate. It was assumed that, could this be established, the compen-
sation sums might also be increased. For many divers, the conflict with 
the government had acquired a character which meant that a judge-
ment against the government for its behaviour in the diver issue could 
be seen as a form of restitution in itself. From that perspective, the dis-
pute retained both a political and a psychological aspect.

But the consideration of the issue by the Storting also ended the 
solidarity between the various diver groupings. As early as 2001, it had 
been proposed that the NSDA should develop a more formal democratic 
structure.32 That was rejected. Until the final vote by the Storting, most 
of the divers accepted the NSDA’s mode of organisation. During the 
relevant years, a number of divers with a background as elected officials 
in Nopef – including Haug – also served as spokesmen alongside Enge-
bretsen and Engh.

During 2004, several underlying conflicts found expression in a full-
scale split. A number of divers left the NSDA on 18 October 2004 to 
establish the Offshore Divers Union (ODU). Like most other organi-
sational breakups, the clash between the divers contained elements of 
personal antagonism, with mutual accusations of lies, inappropriate be-
haviour and so forth. The distinctive background of the divers may have 
helped to reinforce this aspect of the conflict. It also seems possible that 
the disagreements were exacerbated because many of the numerous 
journalists who had espoused the divers’ cause joined in the disputes 
on one or other of the sides. Nevertheless, the split was an expression 
of genuine underlying antagonisms among the divers. People associated 
with Nopef were the main supporters of the ODU, which also received a 
certain amount of start-up help from the LO. It was not unnatural that 
those who reacted most strongly to the NSDA’s structure were divers 
with organisational experience.

At its most heated and personal, the conflict found partial expres-
sion in claims that divers in the rival group had exaggerated how many 
saturation dives they had made and the like. These allegations also had 
a basis in reality. With their background in SNS, the divers organised in 
Nopef had suffered their biggest burden in the form of hours spent in 
saturation. As we have noted earlier, however, saturation diving might 
have been burdensome but was conducted in more orderly forms than 
the less organised bounce diving which prevailed in the 1970s, where 
Engebretsen and Engh had their background. For their part, the latter 
pair and their supporters frequently maintained that Nopef as an or-
ganisation had never secured a breakthrough for the divers’ interests. 
They highlighted the links between the Nopef leadership and the La-
bour Party, which had been in government with a political responsibil-
ity for diving in many of the relevant years.
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In the time which followed, the diver organisations devoted sub-
stantial time and energy to rebutting each other’s accusations. These 
clashes did not help to strengthen the divers’ cause in public opinion. 
The clearest expression of the hostile relationship between the two 
sides was provided by a documentary on the TV2 channel, which large-
ly reflected the distrust of the dominant NSDA leadership among some 
of the ODU divers.33 A key element in the programme was the pres-
entation of the Cormorant episode in 1977 by Engebretsen and Engh. 
Whether this incident occurred in the way it was described in retro-
spect did not affect any of the main trends in Norway’s diving history. It 
was primarily important because of the central role it played in the ac-
count presented by Engebretsen and Engh to the media when the diver 
issue really captured public attention during the late 1990s. The many 
divers who flocked to the NSDA at that time chose to believe the epi-
sode because they had experienced many similar incidents themselves. 
It was first when antagonism between the diver groups increased that 
the story was seriously questioned. The problem for Engebretsen and 
Engh was that part of the account rested solely on their own evidence 
and that of a third diver.

Despite the disagreements between the two diving groups, both 
agreed that the government settlement was inadequate. They opted to 
take legal action against the state separately and with their own law-
yers. The original plan was to hear the NSDA’s case first. Since that 
organisation refused to accept the appointed judge because it alleged 
a conflict of interest, the ODU was the first to appear in the Oslo Dis-
trict Court during the winter of 2007. Conducting its case together with 
the LO union Industry Energy, it secured a judgement in August 2007 
that the government was liable to pay compensation on an objective ba-
sis.34 The government appealed. The NSDA’s case started on 28 January 
2008 and ran until 9 May, with the court finding for the government in 
September.35 At roughly the same time, the state won its appeal against 
the ODU in the Borgarting Court of Appeal. An attempt by the NSDA 
to appeal directly to the Supreme Court was rejected. So the ODU case 
remained to be heard by the Supreme Court in the spring of 2009.

The legal process over the diver issue acquired its own dynamic and 
a scope which goes far beyond the parameters of this history. Unless 
a compromise is reached which all sides can accept, the case will be 
making its way through the legal system for a long time to come. Com-
pared with the period when the issue lay with the Lossius commission, 
which was supposed in principle to act as an independent third party 
but which presented an assessment or “judgement” on a more gener-
al political basis, the legal process became in many respects a reprise 
of earlier conflicts. The commission, Norman’s White Paper and the 
local government committee’s recommendation were unambiguous in 
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finding that the divers had suffered an injustice, and the government 
accepted a moral liability for that. From that perspective, one might 
have expected that the actual court cases could be confined to more le-
gal hairsplitting over the state’s objective liability. For many divers, the 
hearings nevertheless became an arena for presenting their story to the 
public in its full breadth. The civil servants who conducted the cases on 
behalf of the government responded to that and sought to strengthen 
their position before a final judgement by denying that personnel at the 
NPD and other relevant agencies had committed any errors. As a result, 
the legal process failed to produce reconciliation and consensus over 
possible errors. On the contrary, it reinforced old antagonisms.
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Conclusion

Jobs exist which are more dangerous than others, but which neverthe-
less get done because they are regarded as particularly important. Div-
ing on the NCS provides an example. The divers who toiled to bring ear-
ly production from Ekofisk on stream, who found themselves day after 
day during the 1980s in cramped saturation spreads and diving bells so 
that the first pipelines could be laid across the Norwegian Trench, who 
helped to recover the dead from the wreck of Alexander L Kielland, or 
who were involved in the intensive construction phase for the strategi-
cally important Snøhvit field in the far north have all done work of in-
valuable significance for Norway. It could be argued that being involved 
in something so important has an intrinsic value – and many divers 
have felt this  to be so.

Right from the start, however, everyone fully appreciated that the 
type of work being performed on the oil installations out in the North 
Sea was hazardous. That applied to the oil companies, the diving con-
tractors, all relevant government agencies which dealt with diving at 
different levels, and the divers themselves. During the early years, this 
was confirmed by the many fatal work accidents and a large number of 
cases of the bends. At the same time, nobody knew for certain what the 
long-term consequences for a person’s health might be if they spent a 
whole career exposing their bodies and minds to the extreme burdens 
involved in working under high pressure.

As we have shown in this volume, uncertainty persists about the im-
pact of subjecting the human body to the type of loads experienced by 
divers in deep water. It remains unclear how deep it is possible to dive 
without incurring burdens which could cause lasting injury. But, as we 
have also seen, it was possible to make diving a far safer job. Diving 
tables have improved. Better, more robust and safer diving technology, 
tailored to diver needs, has been developed over the years. Government 
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regulation of diving has become both stricter and more precise. At the 
same time, Statoil’s recognition after 2000 that secure employment 
terms for the individual diver also have consequences for safe diving 
demonstrates how important financial and organisational parameters 
can be. But it remains a pertinent question whether this could have 
happened earlier.

As we have shown, there were many good reasons why things de-
veloped as they did. It is hard to imagine that an industry involving so 
much risk could have avoided a period of trial and error before all the 
challenges faced had been seriously overcome. Nevertheless, there was 
nothing fated about the history of North Sea diving. Many crossroads 
existed where action by the government, the oil companies, the div-
ing contractors and the divers themselves could have taken a different 
route. Much would probably have looked different if safety regulations 
had been introduced by the government at a far earlier stage. Howev-
er, such regulations would not have changed much by themselves. The 
British, who put safety rules in place before Norway, had even more 
accidents. This was a question not only of whether the regulations im-
posed the right requirements but also whether an organisation existed 
to enforce them.

Excluding diving from Norway’s Working Environment Act for so 
many years was undoubtedly far more important for further develop-
ment than delayed regulations. The seasonal nature of the international 
diving industry when it came to Norway, along with short contracts, 
relatively small companies and poor conditions for unionisation, did 
not provide the best conditions for getting to grips with safety chal-
lenges.

The Working Environment Act built on the basic assumption that 
the workplace or the technology had to be tailored to the person rather 
than vice versa. The burden of proof for possible negative health effects 
from the work carried out rested with the responsible companies, not 
the individual employee. Several sections of the Act helped to facili-
tate active participation by unions. The Act’s provisions contrasted so 
sharply with practice in the diving sector that it would have influenced 
the type of company which won contracts. So it was not without good 
reason that the unionised divers campaigned so hard to get this legisla-
tion extended to them. Had they succeeded with that in the late 1970s, 
and if the Act’s provisions had really been taken seriously, there would 
either have been no diving at all or this work would have had to be done 
in a completely different way.

Safety work for divers on the NCS took many strides forward when 
the NPD established its diving section in 1978. From lagging behind 
the UK, the Norwegian divers were then better placed. But the NPD’s 
opportunities to intervene were limited as long as the Working Envi-
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ronment Act did not apply and diving regulation was partly subject to 
the shipping regime – which included acceptance of the flag-state prin-
ciple. Defended by the Ministry of Trade, the latter meant in part that 
foreign DSVs could operate with different working-time rules from ves-
sels registered in Norway. The flag-state principle created the impossi-
ble position that important safety improvements could simultaneously 
weaken the competitive position of Norwegian companies. This was a 
known problem. Different governments were reluctant to deal with it 
because shipping interests were given greater weight than the negative 
consequences for diving.

With the development of the internal control system, initially in 
the form of regulations and from 1985 through primary legislation, the 
NPD contributed to a crucial clarification of responsibility for the safety 
challenges posed by diving. From then on, this lay unequivocally with 
the oil company operating the exploration blocks, fields or pipeline pro-
jects where the divers worked. The oil companies and the diving con-
tractors had a responsibility for the way diving was conducted as clients 
and employers even before the introduction of internal control. It was 
the oil companies which were awarded licences and which thereby se-
cured access to big revenues if they found oil and gas. Under the Norwe-
gian licensing system, it was up to the oil companies to determine the 
organisation of work in the petroleum sector. Nothing ever prevented 
the oil companies from carrying out the necessary diving themselves, 
developing their own diver teams and acquiring other relevant diving 
technology competence. There were good financial reasons why they 
opted instead to hire such expertise from dedicated diving contractors. 
They also set crucial guidelines for the way diving was to be conducted 
through their contractual terms. With internal control, the oil compa-
nies could not hide behind the fact that diving risk had been contracted 
out or the lack of regulatory development and supervision by the gov-
ernment. Accidents must not occur. Work was to be done in a safe way. 
It was up to the oil companies to ensure that this happened.

The oil companies continued to use diving contractors even af-
ter the introduction of internal control. As a direct consequence of 
the clarification of responsibility, however, they strengthened their 
own diving expertise. A number of the companies, not least Norway’s  
Statoil and Hydro, paid greater attention to diver safety and health both 
when awarding contracts and in following up the work. At the same 
time, the clarification of responsibility through internal control helped 
to speed up work on old plans to develop diverless technology. Apply-
ing the same type of risk calculations used for other safety work in the 
petroleum sector indicated that phasing out all types of diving was the 
most obvious solution to the challenges. When the oil companies ac-
knowledged a few years into the present century that a certain amount 
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of diving could not be avoided, they were much more aware than before 
that they set the operating parameters for this activity.

The Lossius commission and the Storting’s decision placed an un-
ambiguous political and moral responsibility on the Norwegian state 
for the fate of the pioneer divers. At an overall level, the conclusion of 
this historical review of the North Sea divers and diving off Norway 
must be the same as that reached by many other assessments of the 
diver issue – diving was speeded up for long periods in spite of its high 
risk because the work done by the pioneer divers on the NCS was too 
important to be halted. That perspective makes it meaningful to claim 
that diver safety was sacrificed for economic interests. For a Norway 
increasingly dependent on oil revenues, these interests were very large 
indeed.

Regardless of whether the moral, political and legal responsibility 
for the errors committed in the diving sector is assigned to the compa-
nies, the government or both, the history of North Sea diving cannot 
be understood without also taking account of the beliefs, attitudes and 
culture which have dominated among the divers themselves and in the 
specialist groups surrounding them. The work culture which prevailed 
among the pioneer divers suited in many ways the underlying finan-
cial and political interests. These were young men who were willing 
to sacrifice something in order to overcome the challenges they were 
presented with. For many of them, mastering difficult jobs was a mat-
ter of honour. In addition, the combination of insecure employment, a 
generally tough pressure of work, and bonus systems helped in a num-
ber of cases to promote a form of behaviour where the individual diver 
was willing to take chances. Even when the divers joined unions, it was 
difficult to overcome such attitudes among them. Nopef pursued active 
campaigns to improve their safety conditions, but even it was ensnared 
by the conflicted position of the divers over the issue of how deep it was 
acceptable to dive. Given the outlook for the future of diving on the 
NCS from the mid-1980s, divers correctly feared that stringent require-
ments could help to reduce jobs.

Similarly, diving technology specialists could reveal attitudes which 
put a high value on extending boundaries. The establishment of the 
NUI/Nutec provided Norway with a competent hyperbaric technology 
facility which was also highly significant for diver safety. But the terms 
on which this centre was founded, the financing of its assignments and 
the strong political desire to cross the Norwegian Trench and produce 
oil in deep water, meant its expertise could hardly be clearly neutral. 
Diving medical officer Smith-Sivertsen’s warnings that it should not al-
low itself to be governed by “financial interests or be steamrollered by 
technological enthusiasm” identified an important aspect of Norway’s 
diving technology and hyperbaric medicine communities.

NorthSeaDivers_indhold.indd   370 11/03/14   11.35



371Conclusion

The key issue for both foreign and Norwegian hyperbaric medicine 
specialists was long to clarify how far it was possible to push the human 
body, rather than to identify possible long-term injuries. The NPD, on 
behalf of the Norwegian government, could point out repeatedly that 
heavyweight international hyperbaric medicine specialists vouched for 
the boundaries applied at any given time in the Norwegian regulations. 
That was correct. But the research referred to by the NPD was simul-
taneously closely tied financially to the oil industry. The divers need-
ed a genuinely independent body which could protect them from the 
financial interests of the oil companies and the government. In many 
respects, they also needed somebody who could protect them from 
themselves. This first emerged when an independent hospital team got 
to grips with the diver issue. A growing number of physicians began to 
ask questions about North Sea diving. The breakthrough for a differ-
ent way of thinking came when a team at Haukeland Hospital secured 
sufficient funds to conduct research based on hypotheses which partly 
threatened to undermine important preconditions for the whole indus-
try if they proved correct.
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