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By thor gunnar dahle

Keeping it clean

wide interpretation of the  
safety concept is applied by 
the PSA, which extends to pro-
tecting the community against 
the loss of assets. These 

include marine life and a clean coast.
      Work on safety and the working envi-
ronment helps to prevent pollution damage 
along two axes, explains Ingrid Årstad, the 
PSA’s discipline leader for HSE and legal.
      “By setting a high level of ambition in 
this area, we make a direct contribution 
to minimising the risk of acute emissions or 
discharges.

      “That’s done in part by continuing to de-
velop the regulations, supervising compliance 
with them, monitoring risk trends over time 
and cooperating on important improvement 
processes.
      “We also follow up how new environmen-
tal requirements affect safety and the working 
environment as a result of new technology, 
working methods and forms of organisation.
      “Through good management and control, 
companies must ensure that these changes 
have no negative consequences, and prefer-
ably impact positively on safety and the 
working environment.

      “That in turn lays an important basis for 
safe operations, which minimise the danger 
of acute emissions or discharges.” 

Worst
From a pollution perspective, an uncontrolled 
blowout is the worst conceivable major acci-
dent. More than 30 years have passed since 
such an incident occurred on the NCS.
      The companies must have done some-
thing right, and continuing to do so is im- 
portant. But good statistics in themselves  
offer no guarantee that such an event  
cannot happen again.

The PSA is known for its work on safety and working environment issues. But not everyone  
appreciates that it also makes an important contribution to protecting the natural world.

preventing harm to the natural environment 

A
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Management plans 
 

Sea area management plans 

provide an important basis for po-

litical decisions on handling assets 

in the waters off Norway. The PSA 

contributes to this work through 

its professional input, which aims 

to help focus sufficient attention 

during planning work on accident 

prevention.

      “We can’t change the past,” Ms Årstad 
notes. “But we can work for a safer future, 
and that’s best done by learning from earlier 
mistakes and successes.
      “It’s crucial to be aware that an underly-
ing risk of accidents always exists. Having 
a sufficient overview of the risk picture is the 
only way of making purposeful efforts to 
manage it. 
      “Major accidents are infrequent, and we 
must keep ourselves informed about such 
incidents elsewhere in the world and in other 
industries if we’re to enhance our under-
standing of risk.
      “Despite differences in outward ap-
pearance, work culture and the like, these 
events always have something to teach us. 
It’s important that such lessons are applied 
to reducing the underlying accident risk even 
further.” 

Acceptable
Petroleum activities must be conducted in  
an acceptable manner no matter where  
they are pursued, and that includes the  
waters off northern Norway.  

      

The interesting question about operations 
there is not whether they are more challeng-
ing than further south, but what is actually 
challenging in each case and what must 
thereby be done to operate acceptably in 
compliance with the regulations.
      How much of a burden the environment 
can cope with is determined by the Nor-
wegian Climate and Pollution Agency (Klif, 
which has replaced the SFT) and a number  
of specialist bodies.
      The PSA’s job is to ensure that preven-
tive action by the responsible companies is 
proportionate to the potential consequences 
of an incident – not least for the environment.
      This means in practice that the regulations 
set stricter standards for technical and opera-
tional solutions in areas where the potential 
environmental impact is seen as substantial.
      While, other kinds of acute spills may not 
be as dramatic as a blowout, they can nev-
ertheless harm the environment. The biggest 
sources of such pollution in recent years have 
been offshore loading hoses, slip joints and 
leaks from subsea wells. 

Statfjord
Hoses breaking during offshore loading of 
shuttle tankers can cause big spills, as on 
Statfjord in the North Sea during 2007. 
Some 4 000 tonnes of crude escaped before 
the leak was noticed.
      After a joint investigation by the former 
SFT and the PSA, this incident resulted in an 
order to take organisational, technical and 
emergency response action.
      Both regulators have subsequently 
monitored how operator Statoil and the 
contractors concerned have identified and 
implemented the necessary measures.
      A number of these have also been signifi-
cant for installations other than the one where 
the accident happened, so the risk of such 
events should now have been reduced.
      Although leaks from slip joints seldom 
cause large spills, their number has been 
relatively high in recent years and the PSA 
has pressed the industry to put a stop to them.
      Relevant measures currently being 
pursued focus both on challenges related to 
seals and on technical and administrative 
action to ensure that leaks are detected and 
halted immediately. 
 

Difficult
Leaks from subsea wells have presented chal-
lenges because they can be difficult to spot. 
In recent years, however, the industry has 
developed a number of measures for quick 
and efficient detection.
      The PSA will ensure that the industry main-
tains its efforts to develop and adopt good 
solutions in this area, especially for wells in 
particularly sensitive environments.
      At the same time, it is important to appre-
ciate that detection represents an extra safety 
measure on top of preventing the leak in the 
first place.
      The PSA’s continuous monitoring of acci-
dent risk in the petroleum industry is summa-
rised annually in its trends in risk level in the 
petroleum activity (RNNP) report.
      Work was initiated in 2009 on utilising 
existing data from this study to improve the 
monitoring of risk trends for incidents which 
could lead to acute pollution.
      Since the RNNP has proved a good tool 
for managing systematic risk-reduction ef-
forts, the PSA expects that this work can also 
help to reduce the threat of acute pollution.
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Capturing concerns
Success with carbon capture, transport and storage (CCTS) could be important for overcoming  

the global climate challenge. The PSA’s role is to ensure that such activities pose no threat  
to safety or the working environment.

The loads put on pipelines and wells by 
carbon dioxide are very different to those 
involved in the production and transport of oil 
and natural gas.
      As a result, relevant regulations must be 
reviewed in order to ensure that the appropri-
ate amendments are made with respect to 
CCTS developments.
      Establishing a well-adapted regulatory 
framework will allow the PSA to facilitate a 
potentially important response to the climate 
issue.
      Carbon dioxide is a major component of 
flue gases, and cannot easily be removed by 
installing a filter. It must be captured with the 
aid of a large and advanced industrial plant.
      Such installations also pose safety and 
working environment hazards, and mean that 
oil companies must deal with new types of 
risks.
      Parts of the technology required for CCTS 
projects have already been tested, reports 
Torleif Husebø, discipline manager for proc-
ess integrity at the PSA. Other components 
need to be developed or tailored to new 
applications.
      “Today’s regulations for HSE in the petro-
leum sector require a systematic approach to 
all types of risks in the activity,” he observes.
      “We’re nevertheless reviewing relevant 
sections of the regulations with their associ-
ated guidelines to ensure that the necessary 
supplements and amendments are adopted.
      “Although suitable regulations are an 
important foundation, they provide no 
guarantee in themselves that the activity is 

acceptable. Good knowledge, procedures 
and attitudes in the industry are at least as 
important.” 

Serious
“It’s well known that carbon dioxide can 
pose a risk to people,” Mr Husebø notes.  
“If a leak enhances the carbon concentra-
tion in the air, it can cause serious respiratory 
problems which could at worst be life- 
threatening.”
      These dangers are very familiar in par-
ticular disciplines, such as diving, he points 
out. But when large new groups of workers 
become exposed to them, knowledge must 
be enhanced and the risk well managed.
      “Technical safety will also be chal-
lenged,” Mr Husebø says. “Efficient transport 
of carbon dioxide and its injection below 
ground require it to be in liquid or supercriti-
cal form.
      “That in turn demands gas compression. 
Handling chemicals under high pressure 
represents a well-known safety challenge in 
the petroleum business.
      “But carbon dioxide has very different 
properties from natural gas, and the mecha-
nisms in a possible accident would differ. 
That underlines the need for learning by both 
industry and government.” 

Understanding
Pumping carbon dioxide into a sub-surface 
formation presents new challenges in under-
standing geological conditions, adds princi-
pal engineer Hilde-Karin Østnes at the PSA.

      Official expertise in this area rests prima-
rily with the Norwegian Petroleum Directorate 
(NPD), but supervising the protection of well 
integrity is an important priority for the PSA.
      That applies not only to the actual design 
of injection wells, but also to challenges as-
sociated with existing wells in a formation to 
be used for carbon injection.
      Good communication with the NPD is ac-
cordingly both important and natural in order 
to ensure sound interaction between well 
safety and reservoir properties.
      “Collaboration between us and the NPD 
rests on long experience of exploration for 
and production of oil and gas,” explains Ms 
Østnes, who works in the drilling and well 
technology discipline.
      “Some experience has been gained with 
undesirable incidents, not least related to 
water injection, which could have certain 
similarities with the challenges presented by 
carbon injection.
      “It’s important that both the industry and 
the authorities apply these lessons and all 
other available knowledge to ensure safe 
underground carbon storage in a time frame 
of many hundreds, perhaps thousands of 
years.”

[HTO]
Human, technological and organisational interaction.  
Where human behaviour is a barrier function, technology 
and organisation must provide the operator with the  
necessary support to interpret conditions correctly and to  
act in accordance with the safety assumptions.

[hydrocarbon leak]
Can be divided into three categories: gas, liq-
uid or multiphase (gas and liquid). The first 
of these has the biggest potential for damage 
because of the danger that an expanding gas 
cloud might explode. 

By thor gunnar dahle
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The HSE regulations for the petroleum indus-
try are based on functional requirements, with 
the guidelines giving more details on how 
regulatory requirements can be satisfied.
      But it is up to the companies to select 
technical solutions and to establish routines 
and systems tailored to the risk in each case.
      “Our goal is to enhance understanding  
about the way barriers work and how they 
perform,” explains Mr Ravnås. “Through 
audits, we will assess the standards set by the 
companies for these protections, how they 

are monitored and how they are improved.
      “As part of that effort, we’ll also be taking 
a closer look at the regulations and the way 
barrier requirements are followed up.” 

Integrity
Petroleum is an international business, and 
the PSA has benefited from the extensive and 
detailed work done on asset integrity by the 
UK Health and Safety Executive (HSE) over a 
number of years.
      “A lot of good work has been done in 

both Britain and Norway, which we can build 
on further,” says Mr Ravnås. He urges the 
industry as well as companies and unions on 
land and offshore to make a collective effort 
over barriers.
      “The most important consideration is that 
the industry actually manages to turn all its 
knowledge of barrier benefits and its experi-
ence from incidents into learning, so that we 
can stay ahead of the game and prevent 
accidents.”
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technical and operational barriers 

Selected barrier data related to processing, 
wells and structural integrity are provided 
in the PSA’s annual trends in risk level in the 
petroleum activity (RNNP) survey. 
       Companies report the availability and 
reliability for these safeguards on the basis of 
periodic testing of chosen components.
       The various barriers comprise several in-
teracting systems or elements. A leak must be 

detected before ignition sources are discon-
nected and emergency shutdown initiated, 
for example.
       Fairly substantial differences between 
industry players are revealed by the RNNP 
study, and not least between installations, 
notes principal engineer Einar Ravnås.
       “The positive aspect is that this survey 
includes assessments of specific safety-critical 

elements,” says the man with primary respon-
sibility for the PSA’s main priority on barriers.
       “Groundbreaking work has been done 
to establish an overview of the status of 
selected barriers. This yields important know-
ledge which we must use actively in making 
safeguards more robust.”

Getting the facts
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A disaster on the cards 
The explosion at BP’s Texas City refinery during March 2005 cost 15 lives and injured almost 200 people, 

making this one of the most serious US industrial accidents in recent decades.

A sombre reminder of everything which can 
go wrong when barriers break down and 
management looks the wrong way is pro-
vided by the investigation into this disaster.
       The accident occurred when the raffinate 
splitter and blowdown drum were overfilled 
during a start-up. A large volume of liquid 
hydrocarbons escaped and formed a vapour 
cloud, which ignited.
       In addition to the loss of life, the explo-
sion and subsequent fire caused huge mate-
rial damage to the refinery and its surround-
ings.
       The direct and underlying causes of the 
incident were uncovered through a detailed 
inquiry by the US Chemical Safety and Haz-
ard Investigation Board (CSB).

       At the CSB’s instigation, BP also ap-
pointed an independent safety review panel 
headed by James Baker III, in part to assess 
the company’s overview of safety, its safety 
culture, and established barriers.
       The direct cause of the accident was that 
metering equipment in the splitter failed to 
function as intended. An error meant it was 
not defined as safety-critical, and both testing 
and maintenance were deficient.
       A number of complex reasons explained 
why this could happen, and these related in 
part to lack of management involvement and 
an inadequate grasp of the instrumentation’s 
key role.
       The conditions criticised by the Baker 
panel, which included a lack of maintenance, 

had also developed in a negative direction 
over time.
       This was attributed to extensive cost cuts 
which had been implemented in earlier years 
without paying sufficient attention to the pos-
sible consequences for safety.
       In addition, the top management was 
perceived to have been more concerned 
with personal injury statistics than with factors 
influencing major accident risk.
       Both the CSB and the Baker inquiry con-
cluded that safety-critical equipment which is 
not satisfactorily maintained will contribute 
sooner or later to “an accident waiting to 
happen”.
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groups exposed to risk

groups exposed to risk 

Photo: Knut Egil Wang
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The risk of suffering a work-related illness or injury differs from one occupation to another. It is also influenced  
by varying frame conditions, such as contractual terms or frequent changes of work location and organisation. 
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groups exposed to risk 

By Angela ebbesen  

Unreasonably exposed
Risk may be unevenly distributed, but the question is whether certain groups of workers should be left  

systemically more vulnerable to danger than others.

uch over-exposure may occur 
because knowledge of health 
and injury risk fails to be applied, 
workers are not properly followed 
up for risk, or training fails to 

protect them.
      “That’s an extreme way of putting the 
case, but it’s the core of our commitment in 
recent years to groups particularly exposed 
to risk,” says Olaf Thuestad, director for regu-
latory development at the PSA.
      “We want to help the whole industry to 
learn more about the risks of occupational 
ill-health and injury for different groups, and 
to get better at taking action where it’s really 
needed.
      “In our view, sharing knowledge across 
the industry and an active involvement by 
companies, unions and government will be 
important in achieving results.”
      The PSA has built up a substantial 
database in this area, and has conducted a 
number of audits focused on the issue.
      “We haven’t wanted to label particular 
groups, but have highlighted the character-
istics of workers whom we believe could be 
particularly exposed,” Mr Thuestad explains.
      “The strongest common denominator is 
that they’re found at contractor and sub-
contractor levels. Another sign of the serious-
ness of the position is that these groups face 
several risk factors and greater exposure in 
their working environment.” 

Differences
PSA audits and data from its trends in risk 
level in the petroleum activity (RNNP) study 
reveal substantial differences in leader 
awareness and the quality of risk manage-
ment in the companies.
      A general assessment is that an important 
dividing line runs between operators and 
contractors, with risk management tending to 
become weaker down the contractual chain.
      But this picture is not unambiguous, and 
honourable exceptions can be found. Weak-
nesses identified by the PSA in contractor sys-
tems for preventing illness and injury include:
•    insufficient knowledge about the working  
      environment for groups of employees –  
      both individual risk factors and the  
      overall picture
•    insufficient expertise in ordering HSE  
      services from external providers

•    inadequate expertise with and quality  
      of risk assessment and working enviro- 
      ment surveys
•    poor execution of health monitoring  
       in relation to risk factors in the working 
       environment
•    risk-reduction measures are primarily  
      based on personal protective equip- 
      ment, which is not always suited to the  
      actual exposure.
      These conclusions rest on data from many 
years of work on the annual RNNP study, au-
dit experience and company self-assessments 
for about 20 different categories of worker.
      In addition, the PSA has commissioned 
surveys and risk assessments covering access 
technicians and insulation specialists in order 
to expand the factual basis for its assess-
ments.
      Risk factors which had not been handled 
in a satisfactory manner were identified for 
both these groups of workers.
      A combination of high risk exposure, 
weaknesses in systematic follow-up by con-
tractors, and deficiencies in operator organi-
sation of work for large groups of contractor 
personnel forms the basis for giving priority to 
this issue at the PSA. 

Acceptable
Responsibility for ensuring a fully accept-
able working environment for all employee 
categories and individual workers might be 
thought to rest with the employer. 
      So says the Norwegian Working Environ-
ment Act. But things are not quite that simple 
in the petroleum business, where operators 
have both compliance and principal enter-
prise responsibility.
      They are accordingly required to check 
that contractors are qualified for their work 
and that they comply with their obligations.
      Operators must also ensure an integrated 
approach to meeting HSE commitments, and 
are responsible as owner for seeing that 
installations or plants meet all technical work-
ing environment standards.
      “We see a lack of clarity in the division of 
roles and responsibilities between operators 
and contractors concerning work on groups 
particularly exposed to risk,” says Irene 
Dahle. A principal engineer with the PSA, she 
is project manager for its commitment in this 
area.

      “Better coordination between opera-
tor and contractor is necessary to ensure 
that the needs of individual groups are not 
neglected.”
      Important frame conditions for a contrac-
tor’s HSE efforts are determined through the 
terms of their contracts, which often specify 
a general requirement to comply with the 
regulations.
      “The challenge lies in the way the opera-
tor facilitates compliance and monitors that 
the contractor is actually observing these 
conditions,” says Ms Dahle.
      “One area where this can be seen with 
particular clarity is the contractor’s responsi-
bility to conduct surveys and risk assessments 
for its own worker groups.”
      The PSA issued two notifications of orders 
in 2009 relating to inadequate identification 
of risk for contractor personnel. These were 
followed by orders this January. 

Instruments
But contracts represent only one of many 
instruments available to an operator in fulfill-
ing its duty to verify compliance by contrac-
tors and discharging its responsibility towards 
them.
      “In practice, long-term contractual rela-
tions are often more important for HSE work 
than the terms of a specific contract,” says 
economist and principal engineer Gunnar 
Dybvig, who has headed work at the PSA on 
HSE in contracts.
      “Such long-standing ties can provide a 
better basis for establishing shared goals and 
thereby a common commitment to investing in 
and collaborating over improvements.”
      In some cases, however, it is question-
able whether a contract provides sufficient 
incentives to improve. A lump sum deal, for 
instance, could put greater pressure on HSE 
while one based on hourly rates provides 
more room for systematic work in this area.
      “That said, we’ve seen growing attention 
being paid by the industry to the significance 
of contracts and other frame conditions,” says 
Mr Dybvig.
      “A range of improvements have been 
adopted. These include reducing the number 
of links in the contractual chain to ensure 
closer follow-up of and simpler communica-
tion about risk.”

S
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By definition
Constant efforts are being devoted by the PSA to enhancing awareness of the complex  

interactions between the level of HSE and frame conditions.

Investigations into major accidents and seri-
ous incidents nationally and internationally 
have given the industry, scientists and the gov-
ernment access to great volumes of data.
      That knowledge is under constant evalu-
ation and processing in order to enhance 
awareness and understanding of conditions 
which influence HSE in either positive or 
negative directions.
      In this context, the PSA has also sought 
a theoretical review of the concept of frame 
conditions, and commissioned the Sintef 
research foundation in 2008 to conduct a 
literature survey.
      A subsequent study has focused on the 
way different frame conditions affect HSE, 
and their significance for the various players 

and the interaction between them.
      This process has yielded the following 
definition: “Frame conditions are those which 
influence the practical opportunities avail-
able to an organisation, organisational unit, 
group or individual to keep major accident 
and working environment risk under control” 
(Rosnes et al, 2008). 

Consequences
Frame conditions affect the room for manoeu-
vre, opportunities for collaboration, resources 
and incentives for the players, and can 
thereby have both negative and positive HSE 
consequences.
      They can be created by the market or 
through decisions taken earlier by others, and 

can accordingly comprise organisational or 
contractual factors. Often internally control-
led, these include such aspects as the division 
of power and incentive schemes. 
      Alternatively, they can be generic de-
terminants, such as knowledge, technology, 
information or expertise. And external frame 
conditions may be set by financial markets, 
employment, changes in the business cycle 
and so forth.
      The PSA has also worked on those 
conditions which relate to contracts in order 
to raise awareness in government and the 
industry about the relationship between such 
terms and HSE.
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groups exposed to risk 

Dangerously loud
 
Noise levels have been well surveyed in the petroleum industry.  
Here are some of the hard facts.

•     600 cases of hearing damage are reported annually to the PSA. Of these,  
       150 are probably occupational
•     37.5 per cent of personnel in Norway’s offshore petroleum industry report  
        that they are often or very often affected by noise (RNNP survey 2007)
•     6.3 per cent of respondents are fairly or very affected by hearing loss.  
        Of these, 42.1 per cent attribute their condition to noise at work (RNNP survey 2007)
•     Many groups are exposed to noise levels far above the maximum limits specified  
        in the regulations. No obvious improvement has occurred over the past five  
        years (RNNP risk indicator for noise)
•     Few noise reduction measures are reported (RNNP risk indicator for noise)
•     Ear protectors are the most important measure used to prevent hearing damage

[barriers]
Systems or functions intended to prevent or reduce 
the harm caused by an undesirable incident.
      Barriers can be physical or non-physical 
(operational or organisational). They will often 
comprise at least one physical barrier element, 
such as a valve. Associated elements could be 
activators and logic, for instance.
      Built into design and procedures in accordance 
with regulations and standards, barriers aim to 
minimise the risk to people, the environment and 
material assets.

No more deaf ears
Everyone knows that noise can cause lasting harm. The Norwegian authorities  

are now seeking action on this issue.

“We’re concerned about trends in the petro-
leum industry for hearing damage caused 
by noisy conditions,” says principal engineer 
Ola Kolnes, who heads the PSA’s offensive 
here.
     The agency will be challenging the indus-
try to give priority to specific improvement 
measures. Plenty is known about noise condi-
tions offshore and on land, with detailed 
data on exposure. 

Measures
“It’s now time to implement technical meas-
ures which can reduce the risk to groups most 
exposed to noise,” says Mr Kolnes. “We 
know from good one-off projects that it’s  

possible to achieve a lot even where solutions 
were thought to be unobtainable.”
      Groups of contractor employees appear 
to have the greatest exposure to noise. How-
ever, the paradox is that health and working 
environment follow-up seems to be poorer for 
them than for operator personnel.
      Far fewer of these workers get qualified 
hearing measurement and assessment than 
those in operator companies, which is also 
likely to mean under-reporting of hearing 
damage. 

Opportunities
Groups of contractor employees are typically 
exposed to noise while working with angle 

grinders, high-pressure water jets and other 
equipment. Mr Kolnes notes that great op-
portunities exist for technology development 
in this area.
      Frame conditions are also significant for 
noise risk. The PSA has seen that contracts 
often require contractors to meet the cost of 
withdrawing their personnel from noisy areas 
where working hours are restricted. 
      In practice, this means that pressure is put 
on groups of contractor personnel to work 
longer in such zones.
      “We now expect the industry to make a 
special effort to overcome the noise prob-
lem,” says Mr Kolnes.

[emergency preparedness]
Preparations for responding to crises.
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A dedicated industry project, with a man-
agement committee drawn from companies, 
unions and government, is devoting substan-
tial resources to a range of activities.
      These are intended to strengthen risk 
management and enhance chemical knowl-
edge, and supplement the commitment being 
made by the players on their own initiative. 

Gravity
“The industry project undoubtedly represents 
the centre of gravity for improvement efforts,” 
says Sigvart Zachariassen, discipline leader 
for the working environment at the PSA.
      That is as it should be, since responsi-
bility for complying with the provisions of 
Norway’s chemical regulations rests with the 
companies.
      Working at industry level makes it possi-
ble to secure the necessary coordination and 
utilisation of knowledge across corporate 
boundaries.

      After two years of improvement, driven 
partly by the minister of labour and social 
inclusion’s personal involvement in 2007,  
the PSA held a status meeting with several 
operators last December.
      “We’re pleased with much of what  
the companies are doing,” says Mr Zach-
ariassen. “Chemical health risk definitely 
occupies an elevated position in HSE plans.”
      But he nevertheless doubts whether this 
issue has a sufficiently high priority on man-
agement agendas.
      “When we assess the progress and sub-
stantive content of the project’s key activities, 
we feel the companies aren’t doing enough 
to get results for use in their own improvement 
efforts.
      “The industry has large and solid know-
how with chemicals. Nevertheless, we see 
that this is a way to go in utilising such exper-
tise for improvement initiatives and coordi-
nated collaboration.”

      He adds that the faith placed by the  
companies in what consultants can accom-
plish often seems excessive. 

Contractors
When the operators summed up their work 
with chemicals, they talked a lot about the 
risk to their own employees but far less about 
action to improve the chemical working envi-
ronment for contractor personnel.
      The latter are more exposed to working 
environment risk, including chemicals, than 
operator personnel, according to audit ex-
perience from the PSA’s work on particularly 
vulnerable groups.
      “It’s not enough that operators require 
their contractors to comply with the regula-
tions,” Mr Zachariassen emphasises. “They 
must also follow up, organise and find solu-
tions which ensure an acceptable working 
environment for all employees.”

Making an effort on chemicals
After a number of years of criticism over and descriptions of the issue, the petroleum industry is  

now taking an aggressive approach to reducing chemical risk.
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Extending production life safely 

An aging installation must be as safe as a new one. But extending its production life creates 
new challenges. The question is how long a sufficient level of safety can be assured.
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Extending production  
life safely

Photo: Knut Egil Wang
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Extending production life safely 

By øyvind midttun

Age of concern
Petroleum installations on the NCS are getting steadily older.  
The big issue is how long they can continue to operate safely.

great many Norwegian 
offshore structures are  
getting long in the tooth. 
Roughly half of them have  
already exceeded their  

original design life.
      Another 25 – including fixed platforms, 
floating installations and pipelines – will be 
passing the same point over the next decade.
      New technology and operating methods 
as well as improved oil and gas recovery 
methods mean that licensees often want to 
keep these units working past the date they 
were due to retire.
      In many cases, continuing to use facili-
ties beyond their design life makes socio-
economic sense. But it is not acceptable that 
such extensions are allowed at the expense 
of safety.
      “An aging installation must be as safe 
as a new one,” says Gerhard Ersdal, head 
of the PSA’s project for extending produc-
tion life. “We can’t accept that it’ll be more 
dangerous to work on such units.” 
 
Outdated
But keeping an old facility going is not 
straightforward. Metal can corrode, struc-
tures weaken and systems become outdated. 
In many cases, work-related challenges such 
as noise, vibration and ergonomics will be 
faced.
      Expertise and working procedures can 
become outmoded.

      The probability of failure for components, 
structures and systems also increases with 
age. And a gap can develop between a 
unit’s actual condition and today’s regulatory 
standards for design, technology, systems 
and the working environment.
      That poses questions of where to  
draw the line, and of how long it is pos-
sible to rely on safety being sufficiently well 
maintained. 

Knowledge
The number of old installations on the NCS 
has increased steadily since the 1990s, and 
so has knowledge about the issues they 
present.
      Extending production life has been 
a main priority at the PSA since 2006. A 
multidisciplinary project team has worked to 
identify the aspects of aging which reduce 
safety on an installations.
      One goal is to establish criteria and 
frameworks for extending production life, 
both by developing regulations and by  
ensuring that the industry develops good 
standards and routines.
      Another reason for making this a main 
priority has been to increase awareness of 
the issue with government agencies and 
industry players.
      “Little knowledge about extending pro-
duction life was available when we started, 
while common standards and clear proce-
dures were also lacking,” says Mr Ersdal.

Consent
A regulatory requirement was introduced 
in 2002 that an operator needed official 
consent to use an installation beyond the 
production life specified in the original plan.
      When applying for such approval, the 
operator must analyse and assess the HSE 
aspects of the activities and unit concerned, 
and specify measures to be taken as a result 
of these evaluations.
      At the PSA’s request, the OLF initiated ex-
tensive work in 2006 to develop a standard 
for extending production life. One outcome is 
a set of guidelines on preparing an applica-
tion to continue using an installation.
      The OLF has also developed check-
lists, guidelines and proposals for Norsok 
standards in such areas as support structures, 
transport and subsea systems.
      Other topics covered include drilling and 
well technology, risk management, technical 
safety systems and the working environment, 
and process and utility system.
      The PSA has collaborated with a  
number of Norwegian and international 
research institutions to build expertise on the 
challenges posed by installations past their 
design age. 

Important
An extensive study by the Sintef research 
foundation has made important proposals 
about how the challenges related to safe 
production life extensions should be handled.

4

A

[flaring]
Controlled burning of gas which must be 
released for operational or safety reasons.

[notification of order]
Forms part of the PSA’s consideration of a case in accordance with specified administrative  
procedures. The notification is only the first stage before an individual decision is taken.
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[acceptance criteria]
Describes the level of acceptable risk. Measures must be instituted for all 
risk above this level in order to bring it down to the acceptance criteria.
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Extending production life safely 

      This work aimed to collect and systema-
tise existing information on aging and extend-
ing production life in order to identify relevant 
issues.
      A number of findings from the investi-
gation play a key role in the supervisory 
methodology currently applied by the PSA  
in this area.
      Sintef looked at well integrity, process 
and technical safety, subsea installations, 
pipelines and maintenance of aging in-
stallations.
      “The study gives an integrated picture 
of what aging actually involves, and good 
advice on how we should deal with the  
challenges,” says Mr Ersdal.  
     “That includes physical condition,  
becoming outmoded and organisation.” 

Maintenance
In collaboration with Sintef, the PSA car-
ried out a study to identify how aging and 

extending production life affect maintenance 
management.
      This survey was pursued with field opera-
tors ConocoPhillips, Talisman and BP as well 
as rig contractors Songa and Dolphin.
      Their responses exposed a number of 
consequences, such as an increased scope 
of maintenance work and the need to pay 
greater attention to continuous improvement 
and maintenance efficiency.
      Maintenance strategies very often need 
to be changed, too, while older installations 
require more modifications and replacements.
      The operators identified aging mecha-
nisms such as corrosion, loss of coatings, dep-
osition in process equipment and subsidence 
of fixed platforms as the biggest maintenance 
challenges.
      Other key issues are access to spare 
parts for old equipment and systems,  
and hardware which becomes outdated long 
before its design life is over. 

Robust
Safety barriers, both technical and operation-
al, will often need to be made more robust 
on an aging installation.
      Another important requirement is to 
secure the expertise needed to operate and 
maintain old equipment and systems, and to 
ensure that these are compatible with new 
solutions.
      Working past “retirement age” means 
that the operator must know in detail what 
has to be done to maintain safety. With good 
management, it is fully possible to keep instal-
lations in a satisfactory condition.

This issue was a top priority in 2006-09. But 
Mr Tuntland says the point had been reached 
where switching it from project status to part 
of the regular workload was appropriate.
      Many of the targets set for extending  
production life as a main priority have been 
met – standardisation, development of 
common guidelines and methodology, and 
building knowledge.

      “Important results were achieved during 
the years we had a special focus here,” says 
Mr Tuntland, who is the PSA’s director for 
professional competence.
      “Certain areas remain to be dealt with, 
including the development of regulatory re-
quirements, but we’ve by and large reached 
our goal.
      “We’ll continue to apply the knowledge 

we’ve acquired about aging and extend-
ing production life to our supervision of the 
industry.
      “Although we’ve achieved results, chal-
lenges remain. Transferring what we’ve learnt 
to the industry will be important in the time to 
come, for instance.”

Extended working
Concern with aging and extending production life remains high at the PSA, despite no longer being a main priority. 

“We’ll be paying great attention to this area in coming years,” promises Øyvind Tuntland.
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Still in action  
At 31 December 2009, the PSA had issued consents  
to extend production life for the following installations.
 

•      Åsgard C (2005) to 2018
•      Ula (2005) to 2028
•      Ekofisk 2/4-B (2005) to 2015
•      Statfjord A (2007) to 2028
•      Valhall QP, PCP and DP (2007): QP to 2010,  
          PCP and DP to 2015
•      Hod (2008) to 2015
•      Norpipe oil pipeline (2008) to 2028
•      Gyda (2009) to 2030
•      Veslefrikk A and B (2009) to 2020
•      Ekofisk (2009): 
           -   2/4-H and 2/4-Q to 1 September 2013 
           -   2/4-C (as part of evacuation route) to  
               1 September 2013, then pursuant to the regulations  
                for simpler installations without quarters to 2028
           -   2/4-FTP to 31 December 2015 
           -   2/4-BS01, 2/4-W and 2/4-SF to 31 December 2012 
           -   2/4-A to 31 December 2016, 
           -   eight-inch flowline between 2/4-C and 2/4-B to 2028 
           -   12-inch water injection flowline from 2/4-K to 2/4-W  
                to 31 December 2012, then diverted to another  
                installation to 2028.
•      Norpipe gas pipeline and B11 (2009) to 2028 

          The year in brackets refers to when the consent was given.

[consent]
A decision which expresses the confidence of the authorities in the operator’s ability to 
execute the activity concerned within the regulatory framework and in accordance with 
the information provided in the consent application. The operator must secure official 
consent at important milestones in order to continue its operations.

[non-conformance]
Failure to comply with (regulatory) requirements.
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electing main priorities builds  
on knowledge of all the safety 
challenges facing the industry. 
Questions include which issues 
require special follow-up, and 

where the PSA can make the biggest contri-
bution.
      Four main priorities have been identified 
for 2010. All represent an extension of those 
set last year, but their content and goals have 
been updated, adjusted and adapted to the 
PSA’s latest understanding of the challenges 
involved.
      The fifth main priority in 2009, extending 
production life, has been dropped. While  
this issue will still receive great attention, it 
will primarily be handled under the main 
priority on technical and operational  
barriers. 
 
 
 
 
technical and operational barriers
Technical and operational barriers will be 
treated in a unified and consistent manner, so 
that the risk of major accidents is minimised. 
      The PSA will focus on barriers intended 
to prevent accidents from happening or 
developing. Whether these function and are 
efficient at all times depends on the sum of 
technical, operational and organisational 
factors.
      Management of safety-critical elements 
by the companies is seen by the PSA to have 
developed in various directions, with quality 
high in some systems and insufficient in  
others.

      Barrier breaches – single or multiple – 
are often found among the causes of  
accidents and incidents. A need exists  
to highlight common denominators and 
complementary properties between barrier 
condition and performance, operation and 
maintenance management, and risk manage-
ment.
      The PSA will accordingly be paying  
special attention to ensuring that the compa-
nies establish and further develop systems  
for managing safety-critical barriers. 
 
 
 
 
management and major accident risk
Management at all levels in the industry will 
work to reduce the risk of major accidents, 
and ensure that these efforts are pursued 
in an integrated manner. Initiatives and 
decisions backed by management define 
and influence the frame conditions which are 
significant for major accident risk. 
      The PSA has been following up the way 
company managements work to reduce  
major accident risk for a number of years.
      Audit results, experience from major 
accidents internationally and recognised 
theories about accidents all point to the key 
role played by leaderships in such efforts.
      A number of near-misses in recent years 
have served as reminders that an underlying 
risk of such disasters is always present.
      The PSA’s extensive audit activity and 
investigations into serious incidents show  
that the commitment in this area needs to  
be maintained in 2010. 

 
 

groups exposed to risk
The risk of occupational illness or injury is  
unevenly distributed among groups of  
workers in the petroleum sector. The PSA is 
challenging the industry over its ability to 
identify and follow them up. 
      Those most exposed to illness or injury  
at work include employees who come into 
contact with hazardous chemicals, are  
subject to high noise levels or who do jobs 
likely to cause strain injuries.
      The PSA will monitor that the companies 
secure a full overview of the risk for ill-health 
and injury, and use this knowledge to take 
action where the need and effect are  
greatest.
      It has been thoroughly documented that 
contractor personnel are more exposed to 
risk than operator employees, but the reasons 
why remain somewhat unclear.
      So a collective effort by every players  
to develop frame conditions which reduce 
risk for all – regardless of employer – is 
important. 
 
 
 
 

preventing harm to the  
natural environment
The PSA’s role in efforts to protect the natural 
environment focuses primarily on the preven-
tive side, by helping to ensure that accidents 
do not occur.

By ØYVIND mIDTTUN

Top concerns
Setting the right priorities is important for improving safety, and areas which will receive particular 

attention from the PSA are identified through a year-long process.

S
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      The agency sits on a number of working 
parties for management plans covering sea 
areas off Norway. Its aim is to help ensure 
that accident prevention measures find clear 
expression in risk assessments.
      In its actual audit activities, the PSA will 
concentrate on the link between the potential 
for major accidents and environmental harm.
      With the way company managements get 

involved and contribute to managing such 
risk also in focus, learning from accidents and 
incidents plays a key role in this work.
      The PSA also contributes to Norway’s 
commitment to reducing its greenhouse gas 
emissions, partly by tailoring the regulations 
to facilitate the adoption of new technology 
and solutions which cut the volumes emitted.
      At the same time, it monitors that the play-

ers ensure such innovative approaches are 
also acceptable from a safety perspective.
      Most of the PSA’s work ultimately helps to 
protect the environment, since many types of 
potential incident also pose a threat of acute 
emissions/discharges. So all prevention work 
is likely to be environmentally beneficial.

[cessation plan]
Licensees must submit a cessation plan to the govern-
ment before a permit under sections 3-3 or 3-4 of the 
Petroleum Activities Act expires or is relinquished, or 
the use of an installation finally ceases. This plan must 
include proposals for continuing production or for 
shut-down and disposal of the installation.
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Openness is a virtue Being open is both a means and an end at the PSA. 

So there is nothing wrong with the industry’s  
opportunities to learn from others.

The www.psa.no website has de-
veloped into a central and much 
used source of data, directed 
primarily at the Norwegian and 
international petroleum industry.
      But the information it contains 
is also aimed at a number of 
readers and users with a general 
interest in this business.
      The PSA’s most important 
goal for its website and other 
information activities is to contrib-
ute to experience transfer and 
building knowledge on safety 
issues in the oil and gas sector.
      All consents and acknowl-
edgements of compliance 

(AoCs) issued, and all audit and 
investigation reports from the 
PSA, are published actively on 
the website.
      Known collectively as “su-
pervision on the web”, this part 
of the site forms a cornerstone of 
the agency’s communication with 
the world at large. See tthe fac-
ing page for figures and details.
      In addition, current articles 
about industry-wide professional 
issues are constantly being writ-
ten and published electronically.
      Other information made 
available on the web includes 
presentations and papers from 

the PSA’s professional seminars, 
given by oil companies, suppli-
ers, scientists, regulators and so 
forth at home and abroad. 

Interest
Almost all the documents flowing 
in and out of the PSA’s main 
electronic archive are open to 
the public – and interest is high. 
Access to 2 604 documents was 
sought in 2009, with all but 76 
applications approved.
      The number of such requests 
is rising sharply, and was up 
from about 1 200 in 2008. Part 
of the explanation could lie in 

Norway’s expanded Freedom 
of Information Act, as well as 
growing awareness of the PSA’s 
openness, responsibilities and 
available material.
      Promotion of the principle of 
greater access to information by 
the central government and the 
desire by the Storting (parlia-
ment) for an even more open 
civil service may also be a factor.
      The freedom of information 
principle ranks moreover as a 
central pillar of the new commu-
nication policy adopted by the 
government in 2009.
      At the same time, many in-

By Inger Anda
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Sharing on the web 
The PSA began publishing the full  
Norwegian text of audit reports on the  
web from 1 September 2009, although  
the previous practice of posting a  
summary continues in English.
     Reports from investigations are  
published in their entirety in both languages.
     Publications in 2009 included:

•      115 articles on consents given  
         (Norwegian and English)
•      99 articles on audit results  
         (Norwegian and English)
•      20 articles on orders or notifications  
         of orders issued by the PSA  
         (Norwegian and English)
•      nine articles on mobile units awarded  
         an acknowledgement of compliance 
         (Norwegian and English)
•      six articles on completed investigations 
         (Norwegian and English) 

Mass media
A total of 333 209 visitors were recorded  
on the PSA website in 2009, accessing an  
average of four pages. In other words, just  
over 1.4 million pages were viewed at  
www.psa.no during the year. 
 

Global business
Visits from 169 countries, states and territo-
ries were logged on the site in 2009, with 
the UK and the USA topping the list. Accord-
ing to Google Analytics, visitors came from 
places as wide apart as Andorra, Tajikistan, 
Guam, Samoa and the Solomon Islands.

quiries directed to the PSA archive over the 
past two-three years have clearly related 
to the legal actions brought by Norway’s 
pioneer offshore divers.
      Requests for documents in this period 
have been on a surprising scale. Diver-
related materials weighing well over half 
a tonne have been released, and a lorry 
was hired on one occasion to carry pa-
pers from Stavanger to Oslo. 

Share
Verbal information provided by the PSA to 
the media also reflects a desire to share 
knowledge and contribute to a general 
understanding of the petroleum industry.
      The PSA’s information policy states that 
“information to the industry, the media and 
the public at large will be characterised 

by openness, accessibility and honesty, 
reflecting the special position occupied by 
the oil and gas industry in the Norwegian 
community”.
      This ambition also reflects practice at 
the agency – with very few exceptions, 
all media questions put to it receive an 
answer. 

Benefit
The basic view of the PSA is that sharing 
information is a benefit which contributes 
to greater safety, understanding of the in-
dustry’s challenges and knowledge of the 
professional assessments which underpin 
petroleum activities in Norway. 
      In other words, openness benefits the 
companies, the workers and society – in 
the very broadest sense.

Keeping track
The PSA website had about 4 000  
subscribers to its news service at 31 
December.
     They can choose between three news 
categories in Norwegian and English:
•      all published articles
•      only articles related to regulations
•      only press releases. 

     Regardless of their choice, recipients 
receive one e-mail per day with an over-
view of relevant articles published during 
the previous 24 hours.
     Anyone who wants to stay updated  
is welcome to sign up at  
www.psa.no/subscribe.

 
 Mastering experience
Collaboration between the PSA and the 
University of Stavanger (UiS) took another 
important step in 2009 with the creation 
of an empirically-based MSc programme 
in risk and safety management.

The partnership with the UiS since 2005 
has focused on formalising the real-life 
expertise concentrated in the core areas  
of the PSA’s organisation.
      This cooperation has led to the estab-
lishment of study modules on investigatory 
and audit methodology, risk management 
and analyses, and human-technological-
organisational (HTO) factors.
      More than 70 of the PSA’s employ-
ees have pursued one or more of these 
courses, and the new MSc programme is 
another specific outcome of the collabora-
tion.
      This study, which builds directly on the 
core areas of the PSA’s expertise, is rooted 
in the safety-related sections of the UiS 
faculties of social sciences and science and 
technology.
      Coordinated by the academic team at 
the Centre for Risk Management and Soci-
etal Safety (Seros), the programme carries 
90 study points and yields an MSc in risk 
and safety management
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West Navigator was the first rig 
to be awarded an AoC in 2000, 
after the scheme had initially 
been established as a voluntary 
option.
      It became obligatory with an 
expanded scope in 2004, and 
a total of 41 mobile units had 
received an AoC by 31 Decem-
ber last year.
      The 10th anniversary 
represents a milestone which 
invites reflection on the question 
of whether the arrangement has 
been a success. 

Improvement
“It’s definitely contributed to 
a substantial improvement in 
the industry, and thereby to 
a significant enhancement in 
safety,” says PSA special advisor 
and AoC veteran Kjell-Gunnar 
Dørum.
      “This arrangement clarified 
roles and the division of respon-

sibilities between operator and 
drilling contractor, and meant we 
could communicate directly with 
several key players.
      “Giving contractors respon-
sibility greatly enhanced their 
grasp of the regulations, leading 
to a marked improvement in the 
technical condition of units and in 
company management systems 
and organisation.”
      Employee participation on 
these rigs has not least become 
much better as a result of the 
AoC process, adds Mr Dørum, 
who has been involved in deal-
ing with every request made 
under the scheme.
      In addition to the safety 
boost, the arrangement has also 
yielded a clear efficiency gain 
for the PSA’s consideration of 
consent applications.
      “It’s meant we get to know 
the unit,” Mr Dørum explains. 
“That’s contributed to greater 

predictability in dealing with 
consents, both for us and for  
the industry.” 
 
Mess
But the AoC’s history to date 
does contain one sorry mess, 
which goes under the name 
“maintenance”.
      “Many serious incidents with 
a major accident potential on 
the NCS can be traced back to 
inadequate maintenance,” says 
Mr Dørum. “It’s a big problem 
that conditions in this area are so 
poor.”
      Maintenance has often been 
the most difficult issue when 
dealing with an AoC applica-
tion. Disparities been regulatory 
requirements and the applicant’s 
maintenance management and 
systems are a recurring problem.
      “Subsequent audits have ex-
posed a number of shortcomings 
in this area, both on the individu-

al unit and at owner level,”  
Mr Dørum explains. 
      “In practice, some AoC  
holders fail to follow up the obli-
gations they’ve taken on. That’s 
quite simply unacceptable, and 
should be a source of shame to 
the industry.”
      An extensive catalogue of 
sins includes failing to label 
and classify equipment, defi-
cient maintenance systems and 
programmes, and not least the 
postponement or neglect of 
planned work. The consequences 
are reduced management and 
control, which in turn affect the 
safety culture. 

Flexibility
Mr Dørum believes that Norway 
has one of the world’s most 
modern regulatory regimes for 
maintenance. Its management 
requirements permit great flex-
ibility in developing programmes 

 
 
 
 Maintaining a new urgency 

The acknowledgement of compliance (AoC), which  
celebrates its 10th anniversary this year, has contributed 
to a marked improvement in safety on mobile units.  
But maintenance lags behind – something the PSA  
now expects the industry to take serious action on.

[verification]
Checking with the aid of measurements, tests and inspections 
that the actual conditions comply with the regulations and the 
requirements in the management system. 
 

Clash over checks 
Differing interpretations of the regulatory requirements for  
internal inspection of pipelines has created challenges.
Section 47 of the petroleum 
activities regulations requires a 
pipeline to be checked internally, 
with the first such inspection tak-
ing place within two years of it 
becoming operational.
      As currently phrased, 
however, this requirement is 
risk-based rather than absolute. 
The PSA takes the view that the 
initial inspection must be viewed 

primarily as a verification of the 
pipeline’s fabrication, installation 
and readying for use.
      But differing interpretations of 
the regulations represent a prob-
lem, explains principal engineer 
Trond Sundby at the PSA.
      “It’s important that the 
operators establish as general an 
understanding of the regulations 
as possible, not least to ensure 

equal treatment from the PSA 
in those cases where internal 
inspection – including the first 
check – is judged to be un-
necessary.”
      The PSA is now considering 
whether it would be appropriate 
to amend the regulations on this 
issue.
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A number of contractors without previous 
experience from petroleum operations in 
Norway have built mobile units in recent 
years with the intention of working on the 
NCS.
      The PSA has seen the challenges posed 
because both the AoC applicant and the con-
struction yard are ignorant about Norway’s 
regulatory regime.

      “We’ve accordingly established an  
early-phase project to advise applicants  
in this part of the process,” reports  
Kjell-Gunnar Dørum.
      “They can thereby avoid time- 
consuming and expensive extra rounds. 
We’ve received very positive feedback  
from the industry and the fabricators  
over this practice.”

8

tailored to the level of activity and 
condition of each rig.
      “As the regulator, we’re natu-
rally concerned with good main-
tenance because it’s important for 
safety,” he says. “But it also has a 
clear financial upside.”
      “That’s because a well-main-
tained unit has more uptime since 
undesirable incidents decline in 
number, so maintenance spend-
ing also yields greater revenues 
for owner, operator and Norway 
Ltd.” 

Challenged
The PSA has challenged the 
industry over maintenance for 
a number of years, through ac-
tive involvement in conferences 

and seminars, meeting with the 
companies and courses on the 
regulations.
      It has also conducted a 
number of audits of owners and 
units. Reports from these inspec-
tions are posted to the web in full 
(Norwegian only) to promote 
learning and experience transfer.
      After years of finger-wagging 
and a long list of post-audit  
orders. the PSA now hopes 
that the contractors will change 
course and step up their main-
tenance commitment.
      “We’ll be assessing new 
measures during 2010 which 
could contribute to an improve-
ment,” Mr Dørum adds.

In compliance 
The PSA issued AoCs to nine  
mobile units during 2009.
• Rowan Gorilla VI
• Aker Barents
• Aker Spitsbergen
• MSV Regalia
• Deepsea Atlantic
• Songa Dee
• Island Wellserver
In addition, Songa Trym (ex Deepsea 
Trym) and Songa Delta (ex Deepsea 
Delta) were formally awarded new 
AoCs in 2009 after changing name 
and owner. They continue to be  
operated by Odfjell.

An early bird
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Norway’s offshore activity was 
already in full swing at that time,  
and one of the new agency’s 
principal tasks was to check that 
the players complied with the 
regulations.
      That quickly proved to be a 
challenge. The first inspections 
revealed safety deficiencies in 
many of the installations which 
had already been built.
      The NPD accordingly opted 
to give priority to conducting 
checks during the design and 
construction phases of field 
developments. 

Roles
The division of roles became a 
problem. While the NPD wanted 
the companies to be responsible 
for operating acceptably, the lat-
ter expected it to inspect, identify 
non-conformances and tell them 
what to correct.
      Accepting the company view 
would have involved a transfer of 
responsibility for safe operation 
from licensees and operators to 
the regulator.

      Work was accordingly 
initiated in the late 1970s on 
creating an inspection philoso-
phy more appropriate to the real 
division of responsibilities and 
duties between government and 
industry.
      This led in 1979 to guidelines 
for internal control by licensees, 
which emphasised that they have 
an independent duty to comply 
with the regulations. This code 
was revised and expanded in 
1981. 
      A number of serious offshore 
incidents, such as the Bravo blow-
out in 1977 and the Alexander 
L Kielland disaster in 1980, also 
had a big influence on the devel-
opment of the audit system. 

Legislation
The new Petroleum Activities 
Act came into force in 1985, 
together with three central regu-
lations governing the supervi-
sion of safety and the working 
environment.
      The latter involved an overall 
set on safety, another which regu-

lated the duty of the licensees to 
conduct internal control, and one 
on the use of risk analyses.
      New concepts were also in-
troduced, including a duty on the 
responsible company to verify 
that their operations were being 
conducted acceptably and in 
compliance with the regulations.
      The NPD’s earlier “inspection 
activity” was replaced by the 
concept of “supervisory audits”, 
and its former “approvals” by 
“consents”. 

Risk-based
Since 1985, detailed regulation 
of the Norwegian petroleum sec-
tor has slowly but steadily been 
replaced by a goal-oriented 
and risk-based regulation of safe 
operation.
      Experience with the internal 
control principle for managing 
safety on the NCS has largely 
been seen as positive, in that it 
has provided more flexible and 
effective official regulation.
      Many of the regulatory 
requirements on the NCS are  

accordingly formulated in 
relatively general terms, and 
primarily describe the conditions 
or functions to be satisfied.
      Within this framework, the 
responsible companies have 
substantial freedom to choose 
practical solutions. Responsibility 
for complying with the regula-
tions is placed squarely on them. 

Expanded
The PSA was established as 
an independent agency on 1 
January 2004. Its authority 
was also expanded to embrace 
supervision of safety, emergency 
response and the working envi-
ronment for named petroleum 
plants on land and their associ-
ated pipeline system.
      Long and extensive efforts 
have subsequently been pursued 
to integrate the regulations for 
offshore and land-based opera-
tions and to develop an appro-
priate supervisory system.

 

A process for supervision
The audit system practised on the NCS is the result of a 
continual series of changes and improvements dating from 
the original creation of the Norwegian Petroleum Directorate 
(NPD) in 1973.

[wellhead]
Equipment (outlets, valves, 
etc) installed on top of a well 
to prevent a blowout.

8
Occurring in the open air, the 
leak from a flange on a transfer 
pipeline prompted an emergency 
shutdown and the evacuation of 
the plant. An estimated 12 tonnes 
escaped.
      The condensate failed to ig-
nite, nor was there any discharge 
to the sea. Most of the leaked 

volume evaporated to the air.
      As a result, the actual 
consequences were confined to 
material damage and a suspen-
sion of production for roughly 
three days.
      But the incident could po-
tentially have caused fatalities, 
serious personal injuries and  

considerable loss of material 
assets.
      A number of non-conformanc-
es were identified by the PSA’s 
investigation. Their common 
denominator was a failure to 
observe established procedures.

Escaping the potential harm
Nobody was hurt when condensate leaked out at the Kollsnes gas processing plant  
near Bergen last May. But the incident could have had serious consequences.
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Learning the lessons 
Investigating incidents forms an  
important part of the PSA’s supervi-
sory activities. A total of eight  
inquiries into serious events were 
pursued during 2009.
•     Lifeboat incidents on Veslefrikk 
        and Kristin (January) 
•     Serious personal injury on  
        Deepsea Bergen (March)
•     Fatal accident during scaffolding 
        work on Oseberg B (May)
•     Serious personal injury on  
        Troll C (May)
•     Condensate leak at  
        Kollsnes (May)
•     Serious lifting incident with  
        personal injury on Stena Don 
        (June)
•     Collision between Big  
        Orange XVIII and an Ekofisk 
        installation (June)
•     Serious lifting incident on  
        Deepsea Atlantic (August) 

     All investigation reports are 
published in full in both Norwegian 
and English on the PSA website. Read 
more at www.psa.no/investigations.

During disassembly of partly- 
suspended scaffolding, which 
stood on the deck at one end and 
was hung at the other from an 
H-beam in the deck above, the 
victim fell 14 metres to the cellar 
deck.
      In its investigation of the inci-
dent, the PSA identified a number 
of non-conformances with the 
regulations.
•     Risk assessment: the person 
responsible had not ensured that 
the risk to the scaffolders during 
assembly and disassembly was 
sufficiently clarified

•     Planning: disassembly of the 
scaffolding was inadequately 
planned
•     Expertise: nothing was done 
to ensure that scaffolders had the 
necessary expertise to do the job 
in a safe way
•     Management and roles: 
responsibility and authority were 
not unambiguously defined at all 
times when planning and execut-
ing the disassembly
•     Governing documentation: 
the governing documents failed  
to establish safety requirements 
for scaffolders

•     Verification of compliance: 
operator StatoilHydro  
(now Statoil) had failed to verify 
that contractor Aibel and sub-
contractor StS Gruppen, the  
victim’s employer, had manage-
ment systems which ensured 
scaffolder safety
•     On the basis of the identified 
breaches in the regulations,  
the PSA issued orders to Statoil-
Hydro, Aibel and StS Gruppen.

 

Black day on Oseberg
A scaffolder was gravely injured during 7 May 2009 in 
a fall on the Oseberg B installation. Flown ashore by 
helicopter, he later died in Bergen’s Haukeland hospital.

In the early hours of 8 June, the 
ship was en route to the 2/4-X 
drilling platform to carry out 
stimulation of a well when it 
went out of control.
      This happened because the 
autopilot has not been deacti-
vated before entering the safety 
zone around the North Sea 
field.
      After avoiding a collision 
with 2/4-X and 2/4-C, the 
vessel passed under the bridge 
linking these two installations 
and escaped hitting the jack-up 
quarters platform COSL Rigmar.
      But it finally collided with the 
unstaffed 2/4-W. Its size and a 
speed of 9.3 knots yielded an 

impact energy up to six times 
higher than most of these instal-
lations are designed to cope 
with.
      Nobody was hurt, but the 
incident caused extensive mate-
rial damage to both platform 
and ship. Production was also 
halted for some time and water 
injection lost.
      The 2/4-W installation will 
be removed from Ekofisk during 
2010, at least a year earlier 
than originally planned.
      This incident has been cat-
egorised by the PSA as a major 
accident on the basis that the 
integrity of an installation was 
endangered.

      At the same time, a potential 
also existed for a major accident 
in which a number of people 
could have suffered serious 
injury or been killed.
      The PSA’s investigation 
revealed a number of non-con-
formances with the regulations, 
which resulted in an order  
being issued to operator  
ConocoPhillips.

 

On course for collision
Luck alone averted any loss of human life when the Big Orange XVIII well stimulation 
vessel collided with the 2/4-W water injection installation on Ekofisk last summer.
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Getting workers more involved

Principles for and practice with industrial democracy in the Norwegian petroleum sector are 
under evaluation following two pilot projects on employee participation in the licences.
The findings of these studies have 
been assessed without employers 
or unions reaching agreement 
on what should constitute best 
practice.
      Norway’s tradition of worker 
participation and management-un-
ion collaboration has been studied 
and discussed in two White Papers 
on HSE in the petroleum industry.
      It was also addressed by a 
committee drawn from unions, 
management and the govern-
ment and chaired by the PSA. In 
addition, the latter has launched 
a project on industrial democ-

racy rooted in the tripartite Safety 
Forum.
      Employee participation was 
the subject of a national tripartite 
commission appointed by the Min-
istry of Labour in 2009. The Safety 
Forum’s members, together with 
the PSA, were invited to share their 
experience with this body. 

Conference
Employee participation was also 
the subject of a conference organ-
ised in September 2009 by the 
PSA under the heading “Power or 
impotence”.

      This aimed to look ahead, 
draw on the experience of all 
sides, and discuss practice and 
principles in this area. A report 
from the conference is available in 
Norwegian only at www.psa.no.
      “The conference revealed big 
differences within the industry in 
terms both of the way participation 
is practised and how the players 
facilitate it,” comments Tone Gul-
brandsen at the PSA.
      Employee participation and 
tripartite collaboration were key 
issues for the Safety Forum during 
2009, partly as contributions to a 

planned White Paper in 2010 on 
HSE in Norwegian working life.
      The pilots for industrial democ-
racy in two selected licences have 
also been assessed and discussed 
by the forum, and revealed defi-
ciencies in company organisation, 
follow-up and execution.
      Nevertheless, the companies 
concerned did not want to re-
launch the projects but preferred to 
stick with established forms of and 
arenas for collaboration.
      The union members of the fo-
rum rejected this perspective, and 
the issue remains under discussion.

[system audit]
A systematic investigation of the man-
agement and control system, a review 
of all or part of the quality system in 
order to assess compliance with it.
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& Hosting the world 
 
The 16th annual meeting of the 
International Regulators’ Forum 
(IRF) was hosted in Stavanger  
by the PSA last September,  
bringing together leaders and 
key personnel.

      They represented offshore 
regulatory bodies in Australia, 
Brazil, the USA, Canada, the UK 
and the Netherlands as well as 
Norway.
      Established in 1994, the IRF is 
intended to be a prime mover in 
developing HSE for the petroleum 
industry through collaboration on 
joint projects and the sharing of 

knowledge and information.
      In addition to its annual meet-
ing, the forum also stages the 
International Regulators’ Offshore 
Safety Conference every second 
or third year. The next is sched-
uled for Vancouver, Canada, in 
October 2010.

This solution is largely based on 
questionnaire surveys, where 
response may generate further 
follow-up. In addition comes a 
system to collect registered expo-
sure data from diving operations.
      The overall result will be 
more knowledge about the 
health consequences of working 
underwater, say John Arne Ask 
and Olav Hauso at the PSA.
      That in turn can form the 
basis for research and develop-
ment work to identify trends and 
improve safety procedures for 
divers, these two diving special-
ists add. 

International
Since divers move a good deal 
across continental shelf bounda-
ries, an international approach 
must be taken to health monitor-
ing for such workers.
      The new system has been es-
tablished by the OLF in coopera-
tion with the International Marine 
Contractors Association (IMCA) 
after a process lasting a number 
of years.
      This work has also involved 
the PSA and such other players 
as unions and academics in both 
Norway and the UK. 
 

Audits
The PSA conducted diver-related 
audits at an operator and a div-
ing contractor in 2009 as part of 
its follow-up of groups particu-
larly exposed to risk.
      One conclusion from these 
checks was that effective long-
term monitoring of diver health 
could be difficult as long as such 
work involves short-term employ-
ment conditions.
      This relates to the willingness 
of people to provide accurate 
answers to survey questions and 
problems of keeping track of 
them over time.
 

      Employment terms for divers 
vary considerably from company 
to company, but cases of limited-
duration and relatively uncommit-
ted contracts can still be seen.
      The regulations do not 
require divers to be permanently 
employed, but results from the 
PSA audits suggest that the 
quality of the long-term health 
monitoring system depends on 
good frame conditions for this 
business.
      It could accordingly be nec-
essary to take a more integrated 
view of the way good diver moni-
toring, both short- and long-term, 
can be achieved in practice.

 
 

Seeking safer diving An international system for long-term health monitoring  
of divers working in the North Sea was adopted in 2009.

The Norwegian government 
was not liable for the health 
problems suffered by pioneering 
divers working on the NCS, the 
Supreme Court decided on 8 
October 2009. 
      It was giving judgement in 
one of two lawsuits related to 
early diving operations which 
have been making their way 
through Norway’s judicial 
system.
      While the government has 
not denied that the divers could 
have been injured by their work, 
the Supreme Court was asked to 
rule on its legal liability.
      In addition to relieving the 
state of such objective respon-
sibility, the court found that the 

regulatory authorities had not 
acted negligently.
      Assessments made during 
the pioneer diving era had to 
be based on the knowledge 
available at the time, the court 
said, and noted that the regulator 
halted any regulatory breaches it 
discovered.
      The legal process has been 
under way since 2007, and the 
PSA has been strongly involved 
as the relevant regulator. 
      Its diving specialists and ar-
chivists have spent much time, for 
instance, finding and preparing 
overviews of relevant docu-
ments from the late 1960s to the 
present. (See also page 40).

Ship ahoy! 
Subsea7, Acergy and Technip, 
the three diving contractors 
operating on the NCS, are all 
building modern construction sup-
port vessels with good capacity 
for underwater working.
      These are the first vessels of 
their kind to be built since the mid-
1980s. Their design puts great 
emphasis on working environment 
challenges in compression cham-
bers and diving bells.
      Management and control 
functions associated with the 
living chambers and bells employ 
the same technology found in 
process control.

Responsibility claim rejected
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Earlier known as the RNNS, this 
study provides key facts about 
risks related to major incidents, 
work accidents and selected 
working environment factors.
      The core of its methodology 
is an attempt to illuminate the 
level of risk from several angles 
with the aid of various types of 
instruments:

•    quantitative indicators meas-
ure the development of serious 
incidents and near-misses
•    qualitative methods are ap-
plied in an effort to identify pos-
sible models which could explain 
the development of the quantita-
tive indicators
•    an extensive questionnaire 
survey conducted every other 

year with all employees on off-
shore installations and at relevant 
land-based plants provides  
an added dimension.
     The RNNP results are  
presented in the second half of  
April each year. Read more at 
www.psa.no/rnnp.

 

Finding the facts about risk
The extensive survey conducted annually by the PSA on trends in risk level in the petroleum activity 
(RNNP) has become the most important barometer of HSE conditions in the Norwegian industry.

Visual on  
the web
An information film entitled Safe 
and sound was posted to the PSA’s 
website in 2009 to provide a brief 
overview of its role and function.
     Just five minutes long, this 
presentation is available in both 
Norwegian and English. It can  
be viewed at www.psa.no/film.

This teaching role is discharged  
in part by preparing reports and 
analyses for selected risk areas,  
and by staging professional  
seminars and conferences.
     Seminars hosted by the  
PSA in 2009 included:
•    operation and inspection  
       of in-field flowlines
•    maintenance management
•    employee participation
•    fire safety
•    customising work offshore
•    preventing environmental  
      damage.

7
Well intervention can be carried 
out relatively cheaply from a fixed 
installation with drilling equip-
ment and permanent risers from 
wellhead to surface.
      But the position is different for 
the growing number of subsea 
completions found on the NCS 
today. Until a few years ago, 
these had to be maintained from 
semi-submersible drilling units.

      Because of the high cost of 
such interventions, maintenance of 
subsea wells has been neglected 
– with both financial and safety 
consequences.
      However, specialised vessels 
have been built in recent years for 
light intervention. They can enter 
subsea wells at a lower cost than 
a mobile rig.
      The PSA welcomes the intro-

duction of such ships. Their de-
velopment has helped to ensure 
that much-needed maintenance of 
seabed wells is now being carried 
out.
      A total of 1 071 subsea-
completed wells had been drilled 
on the NCS up to 31 December 
2009.

Well and good
The many subsea-completed wells on the NCS need regular workovers to produce optimally and  
without problems. Light intervention from monohull vessels has made such jobs easier and cheaper.

Teaching time
Contributing to the dissemination of 
new knowledge to everyone involved 
in the petroleum sector – both at 
home and abroad – is a key part  
of the PSA’s activities.
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