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CONCLUSIVE SUMMARY

DNV has compared the Norwegian and the U.S. Gullexico offshore drilling regulatory
regimes and regulations for drilling with Mobilef€tiore Drilling Units (MODUSs). The study
identified several similarities, but overall themre fundamental differences between the two
countries’ regulations. It has been made on batfdlforwegian Oil Industry Association (OLF)
and Norwegian Clean Seas Organisation for Oper&orgpanies (NOFO).

The comparison is limited to regulations, as peril&910, related to rig and facilities, to drilgn
and well operations, and to oil spill preparedn@&s® scope of the project does not consider how
the regulations are complied with in the U.S. amaviday and does not include any
considerations of causes of the Deepwater Horizooident. Neither has the study included any
evaluations of the suitability of the different tégtions nor the effectiveness of safety
management practices among operators and supdllesapproach being applied has mainly
been a factual and technical comparison.

A multidisciplinary project team with knowledge lodth Norwegian and U.S. regulations,
located at DNV offices in Norway and in the U.Sslearried out the study. The report has been
submitted on external hearing to selected operatdie U.S. and in Norway in addition to OLF
and NOFO.

Among the main differences with respect to reguiategimes identified in the report the
Norwegian regulations are primarily performance askl based, whereas the U.S. regulations
are dominantly prescriptive and do not requireapplication of systematic risk management
practices.

Consequently, the Norwegian performance basedaggua$ specify the performance or function
which is to be attained or maintained by the industhe regulatory role here involves defining
the safety standards and acceptance criteria vdoigtpanies must meet. Norway'’s intention of
such a regulatory regime is to get the operatbetéocused on and be “self-regulatory” when it
comes to Health, Safety and Environment (HSE) perémce, rather than relying on the
regulator’s efforts in controlling that the HSE vegments are met. Within the Norwegian
regime it is to a larger degree a responsibilityti@ operator to demonstrate how their safety
management system and performance comply withetip@ations (e.g. the regulations for
drilling and well operations).

Through prescriptive regulations in the U.S. spec¢édchnical requirements are defined for
structures, technical equipment and operationsdardo prevent accidents and mitigate hazards.
The regulatory authorities define the requiremémt$i1SE, and monitor that the companies
comply with these. There is no specific requirenterdstablish a safety management system, and
performance criteria and acceptance criteria apéeapin only a limited extent in the U.S.

offshore drilling regime compared to the Norwegiagime.

The major difference in the regulations on welligesdrilling and well operation is the
Norwegian requirement for a systematic applicatibtwo independent and tested well barriers
in all operations. No similar systematic requiretsdor well barriers are found in US. In
Norway, there is also requirement for an additiarzaing shear ram in the blowout preventer,
(BOP) for dynamic positioned mobile offshore dngjiunits (MODU'’s), and to recertification of
well control equipment every fifth year. This istrorequirement in the U.S.
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A summary of the findings in this report is as dalt:
Regulations and Regulatory regimes, section 2

* The Norwegian regulations are mainly performancgeavith supplementary
prescriptive requirements while the U.S. regulatiare primarily prescriptive.

* The Norwegian regulations are mainly risk-based|end.S. regulations do not require
participants in offshore drilling activities to sgmatically identify and mitigate risks.

* In Norway the authority for resource managemesejgrated from the authorities for
HSE management, while in the U.S. both are handltdn the same authority (as per
April 2010).

* In both countries there are various authoritiesrigadifferent responsibilities. In Norway
the PSA has the coordinating role in developmedtsapervision of HSE regulations. In
the U.S. this responsibility is shared betweerdifferent authorities.

* In Norway, it is the overall responsibility of tkperator to ensure a safe and prudent
operation of the entire petroleum activities irelwith the regulations. In the U.S. this
responsibility is shared between the operator hadtithorities through prescriptive
requirements and authority approvals.

Regulations to management systems, section 3

* Norwegian regulations cover requirements to esthladind maintain a documented HSE
management system while in the U.S. adoption dadfaet$ and Environment Management
Program (SEMP) is voluntary.

* In Norway the HSE regulations specifically stataseto whom (e.g. operator, licensee,
contractor etc) the HSE requirements are diredtethe U.S. the responsibility for
adherence to requirements within specific aredefsed in various parts of the
individual regulations.

* In Norway the operator shall see to it that eveeyocarrying out work for him (e.g.
contractor) complies with regulatory HSE requiretsdthe duty “to-see-to-it”). There is
no similar requirement in the U.S.

* There are no general requirements in place in ti&e tégulations for systematically
establishing barriers with the same meaning asarNlorwegian regulations where
technical, operational or organisational barrieesiacluded.

* There is a general requirement in Norway that tsbedl be adequate competence in all
phases of petroleum activities. In the U.S. thereompetence requirements related to a
few critical activities or operations. However, stady has not identified any overall
requirements to competence in drilling operations.

Regulations for drilling and well activities, secton 4:

* Norwegian regulations require two independent astet well barriers to prevent
unintentional flow from the formation into anotifermation or to the surface in the case
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of an unwanted event. If drilling with a riser maxrgs not possible due to deep water and
narrow pressure margin additional risk reducing sness shall be implemented, for
example by having both casing shear and sheara®alNo similar requirements to well
barriers are found in U.S.. NORSOK D-010 definew lioe barrier requirements should
be applied in all drilling and well operations.

For well design, Norwegian regulations leave itite operator to show compliance to
their safety philosophy. U.S. regulations set detaiequirements to the content of the
Application for Permit to Drill which shall be appred by MMS.

For pressure control equipment, Norwegian reguiati@quire recertification of Blowout
preventers (BOPSs) every fifth year while U.S. regjohs do not require recertification (as
per April 2010).

Regulations to facilities and drilling systems, sé¢ion 5:

For the BOP, Norwegian regulations require an amtthd casing shear ram to the blind
shear ram for dynamic positioned mobile offshoiig units (MODU’s), while the
U.S. regulations do not.

Norwegian regulations require an alternative atitivaesystem of the BOP and a system
that ensures release of the riser before a craiegle occurs due to loss of position of the
drilling unit. Equivalent mandatory requirementyéaot been found in the U.S.

The scheme in Norway requires that the latestaditf applicable regulations and
referred standards shall be used as basis for camepl evaluations, Acknowledgement of
Compliance (AoC), irrespective of a unit’'s age. dch requirements applies for the U.S.
part of GoM.

Regulations to oil spill preparedness, section 6:

The Norwegian emergency preparedness against palliéion is risk based. Hence the
capacity and design of oil spill preparedness &g for the offshore installation or
exploration drilling location and is based on eammental risk assessments. The U. S.
emergency preparedness against acute pollutiomdsst case discharge” based.

In Norway the effectiveness of oil recovery systemescalculated dependent of the area
specific weather, operational light and oil weaithgdata. In the U. S. the capacity is set
by reducing the given manufacturers specificatiboatiection capacity with 80 %.

The Norwegian oil spill response strategy is mabdged on a mechanical/physical
recovery. Dispersion chemicals are only used imadd extension and in-situ burning is
only considered used in ice infested areas. It in general, spill cleanup techniques
fall into six categories including, but not limitéat mechanical/physical recovery, in situ
burning, bioremediation, dispersant, natural reregol, and additives such as herding
agents and polymers.
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* Neither in Norway nor in the U. S., the functiomglacapacity of the oil spill response
equipment are checked or certified in a standaddisanner by an independent third

party.
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1 INTRODUCTION
1.1 GENERAL

The Norwegian Oil Industry Association (OLF) andrivegian Clean Seas Organisation for
Operating Companies (NOFO), have asked DNV to summ¢he differences between
Norwegian and U.S. offshore drilling regulations dlynamic positioned Mobile Offshore
Drilling Units (MODUSs) and compare the two countfieegulations and regulatory regimes.

The summary of differences is intended to providé- @ith an objective and factual basis for
discussions and learning in the wake of the Deepwbdrizon accident.

The comparison has been carried out by a multjliseiry project team with knowledge of both
Norwegian and U.S. regulations, located at DNVaef$iin Norway and the U.S.. During the
study a draft report has been commented on byredtsubject matter experts at operators in
Norway and in the U.S. and by OLF and NOFO.

The results are divided into five main sections:

» Section 2 gives a description of the regulatorymeg in Norway and the U.S. covering a
general description of the regulations as well description of the regulatory bodies and
their regulations.

» Section 3 describes differences in managementnesgents.

» Section 4 describes differences in requirementdfgore drilling activities.

» Section 5 describes differences in requirementaditities for specific chosen systems.
» Section 6 describes differences in requirements! tepill preparedness

The Norwegian regulations and regulatory regimentmt the basis for the description of the
differences between the Norwegian and the U.Slaégns and regulatory regimes. Norwegian
regulations have been basis for this summary éérdihces with the aim to determine the
equivalent U.S. regulations. Due to fundamentdedinces in the Norwegian and U.S.
regulatory structures, there might be U.S. equivalevhich have not been identified to all
principles in the Norwegian regulations.

The report refers to regulations as per April 2Cd@) updated information after the Deepwater
Horizon incident in the GoM has not been assessed.

The “U.S. regulations” as referred to in the repoeans the U.S. regulations limited to the Gulf
of Mexico (GoM).

1.2 SCOPE OF WORK

The scope of work within this report covers thédaing tasks:

DNV Reg. No.: 12P3WF5-9
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» Identification of the main differences between Hwwegian and Gulf of Mexico
regulations covering these areas:

o Regulations for rig and facilities

o0 Regulations for drilling and well operations

o Regulations for Oil Spill Preparedness

o Overall management system regulations for petroleparations

* Summarization of the main characteristics of ggutations in the U.S. and Norway and
a summary of the main differences

» Description of the main characteristics of the tatpry body regimes in the U.S. and
Norway and a summary of the differences

During the work to identify differences between thgulations and regulatory regimes, the focus
was limited to:

» Offshore drilling operations in the Gulf of Mexi¢GoM)
* Dynamically positioned Mobile Offshore Drilling Usi(MODU)
* Major safety and environmental risks

» Selected regulatory requirements (and informatlmsuaregulatory bodies and regulatory
regime) that are considered relevant for prevergiomajor accidents during drilling
operations (blowouts, fires, explosions, etc)

* The U.S. regulations and regulatory regime thatelesant for the GoM
» Information/facts about regulations and regulategimes valid as per April 2010

1.3 LIMITATIONS AND ISSUES NOT CONSIDERED BY THIS REPOR T

The following have not been considered in this repo
* Any considerations related to the Deepwater Horaosdent

* Any issues related to health, work environment e &s cultural aspects, are not treated
in this report. This has been done to limit the sizthe scope in this report and not
because the issues are not relevant aspects im atgjdent scenarios

» Changes in regulations and regulatory regimes afpeit 2010
* Implementation of the regulations by petroleum cames

» Development of regulations

* Best practices

» Specific requirements only covered by the U.S. lagans have not been emphasized in
the report

* How the regulations in practice are enforced byegoments
DNV Reg. No.: 12P3WF5-9
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* Any evaluations or analyses of the identified défeces between the Norwegian and the
U.S. GoM regulations and regulatory regimes

* Any evaluations or opinion about the safety andrenwmental performance level on the
Norwegian Continental shelf or the Gulf of Mexico

* Information about the Norwegian petroleum regulaiander the Norwegian Petroleum
Directorate (NPD) that relate to safeguarding therall resource management
considerations on the Norwegian Continental Shelf

» Drilling and well facilities emphasized into mariagstems, structures and operations

1.4 METHODOLOGY

This report contains gap analyses that have bedorpeed to identify the differences in
regulatory requirements for management (sectiodr8ling and well activities (section 4),
facilities and drilling systems (section 5) andsplll preparedness and response (section 6).

The Norwegian regulations have been used as the foasdentification of differences. Specific
Norwegian requirements have been compared to BgBirements that wholly or partly match
the Norwegian requirement. Accordingly the diffezes have been expressed as how the U.S.
regulatory requirements differ from the Norwegidhe method has also been used to identify
general differences in regulatory regimes wherg@pyate.

For identification of differences in managementuiegments (section 3) selected management
system areas based on specific sections (paragraphe Norwegian regulations were defined

as basis for the comparison. These areas and eewgrits are considered relevant for the focus of
the project (see the description in section 1.2)defined by the scope of work.

For each of the different management areas a suyrwhéne identified regulatory differences
have been prepared (see section 3.1 — 3.12). Hsemation of these have been based on one or
several gaps from the gap analysis dependent ashetiading level of the requirements and the
significance of each single gap (i.e. differencejalation to prevention of major accidents.

The gap analysis for management requirements duigsaiude requirements in standards
referred to in guidelines for the Norwegian regolas.

For comparison of technical and operational reguatequirements in sections 4, 5 and 6
standards referred to in guidelines in the Norwegegulations have been considered.
Referenced standards are voluntary as the ternulghis used (see the description about this in
section 2.2.2). These standards demonstrate teedéperformance recommended by the
authorities. If applying alternative standards, shene level of performance is required.
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In section 6 major accident oil spill scenariosoassted with offshore drilling operations and oll
spill response with relevant requirements and @dguis have been considered.

In general the identification of the differencesvilmen the Norwegian and the U.S. regulations is
demanding as one specific Norwegian requiremenhifig covered by multiple U.S.
requirements in different regulatory documents.(EER’S).

1.5 DEFINITIONS AND EXPLANATIONS

Term Reference Page No.
Performance-based regulatory system Fact box 1 7p.1
Prescriptive regulatory system Fact box 1 p. 17
Risk-based regulatory system Fact box 2 p. 18
Risk Fact box 2 p. 18
SEMP and SEMS Fact box 3 p. 36
Barrier Fact box 4 p. 39
Riser margin Fact box 5 p. 55
Dynamic positioning systems Fact box 6 p. 63

1.6 ABBREVIATIONS

Term |Description
AC Area Command (U.S.)
ACP Area Committee Plan (U.S.)

ALARP [As Low As Reasonably Practicable (used iatieh to risk acceptance)

AoC Acknowledgement of Compliance (Norway)

AfC Application for Consent (Norway)

APD Application for Permit to Drill (U.S.)

APM Application for Permit to Modify (U.S.)

AR The Activities Regulations (Norway)

BAST Best Available and Safety Technology (U.S.)

BMP Best Management Practices (U.S.)

BOP Blowout Preventer

CAA Clean Air Act (U.S.)

CDC Center for Disease Control and Prevention (U.S.

CERCLA|Comprehensive Environmental Response, Compensatiahl, iability Act of 1980 (U.S.)
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Term |Description

CFR Code of Federal Regulations (U.S.)

Col Cerificate Of Inspection (U.S.)

COTP USCG Captains of the Port (U.S.)

CVA Certified Verification Agency (U.S.)

CWA Clean Water Act of 1977 (U.S.)

DCS Distributed Control Stations

DCV Directional Control Valve

DOCD |Development Operations Coordination Documen$()

DOI Department of Interior (U.S.)

DP Dynamic Positioning

DPA Deepwater Port Act (U.S.)

DPP Development and Production Plan (U.S.)

DWOP | DeepWater Operating Plan (U.S.)

EDS Emergency Disconnect Sequences Systems

EP Exploration Plan (U.S.)

EPA Environment Protection Agency (U.S.)

EQD Emergency Quick Disconnect

ESD Emergency Shut-Down

EU/EEA |European Union/European Economic Area

F&G Fire and Gas

FAI Fail-As-Is

FAR Fatal Accident Rate

FaR The Facilities Regulations (Norway)

FEMA |Federal Emergency Management Agency (U.S.)

FR The Framework HSE Regulations (Norway)
(F) OSC | (Federal) On Scene Coordinator (U.S.)
FSC Fail-Safe-Close

FWPCA | U.S. Federal Water Pollution Control Act

GoM Gulf of Mexico

HPU Hydraulic Power Unit

HSE Health, Safety and Environment Norway)

Note that this field encompasses safety, workingrenment, health, external environment and finah¢
assets, the latter including production and trartgjegularity (operational availability). Ref. geiihe for
FR Sec.2.

DNV Reg. No.: 12P3WF5-9
Revision No.: 02
Date : 2010-08-27 Page 9 of 93




DETNORSKEVERITAS

Report for Oljeindustriens Landsforening/Norsk @§eforening For
Operatgrselskap

OLF/NOFO - Summary of differences between offstariing regulations

in Norway and U.S. Gulf of Mexico

MANAGING RISK

¥

D

N

Eo

v

Term |Description
ICS Incident Command System (U.S.)
IDR The Information Duty Regulations (Norway)
IKLG Inter municipal management exercise
IMO International Maritime Organisation
ITL Information to Lessees and Operators (U.S.)
Klif Climate and Pollution Agency (Norway)
LMRP |Lower Marine Riser Package, ref. ISO 13628-7
LWRP | Lower Workover Riser Package, ref. ISO 13628-7
MMS Minerals Management Service (U.S.)
MoA Memorandum of Agreement (U.S.)
MODU |Mobile Offshore Drilling Units
MoU Memorandum of Understanding (U.S.)
MPE Ministry of Petroleum and Energy (Norway)
MR The Management Regulations (Norway)
MTSA |Maritime Transportation Security Act (U.S.)
NCA Norwegian Coastal Administration
NCP National Contingency Plan (U.S.)
NCS Norwegian Continental Shelf
NEPA National Environmental Policy Act (U.S.)
NIMS National Incident Management System (U.S.)
NEBA |Net Environmental Benefit Analysis (Norway)
NMD Norwegian Maritime Directorate
NOAA |National Oceanic Atmospheric Administration.8J)
NOFO | Norwegian Clean Seas Organisation for Opayaiompanies
NORSOKThe competitive standing of the Norwegian offshesetor. (NORsk SOkkels Konkuranseposisjon)
NPD Norwegian Petroleum Directorate
NPDES | National Pollutant Discharge Elimination &yst(U.S.)
NR Norwegian Shipowners Association
NRT National Response Team (U.S.)
NTL Notice to Lessees and Operators (U.S.)
OCSLA |Outer Continental Shelf Lands Act (U.S.)
OLF The Norwegian Oil Industry Association
OPA 90 | Oil Pollution Act of 1990 (U.S.)
DNV Reg. No.: 12P3WF5-9
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Term |Description

OPRC International Convention on Oil Pollution Raegainess, Response and Co-operation, 1990 (IMO)
ocCs Outer Continental Shelf (U.S.)

OSHA | Occupational Safety and Health AdministraiforS.)
OSRO Oil Spill Removal Organizations (U.S.)

OSRP Oil Spill Response Plan (U.S.)

PDO Plan for Development and Operation (Norway)
PINC Potential Incident of Noncompliance (U.S.)

PREP The U.S. National Preparedness for Resporeseikx Program
PSA Petroleum Safety Authority (Norway)

Ql Quialified Individual (U.S.)

ROV Remote Operated Vehicle

RF Regulatory Forum (Norway)

RRT Regional Response Team (U.S.)

RSPA Research and Special Programs AdministratioB.
SEM Subsea Electronic Module

SEMP Safety and Environmental Management Progra®.JU
SEMS Safety and Environmental Management Syste®.U.
SIL Safety Integrity Level, ref. IEC 61508

SMT Spill Management Team (U.S.)

SONS Spills of National Significance (U.S.)

SROT Spill Response Operating Teams (U.S.)

SSC Scientific Support Coordinators (U.S.)

ucC Unified Command (U.S.)

usc United States Code

USCG U.S. Coast Guard

WCD, Worst Case Discharge (U.S.)

WOCS [ WorkOver Control Systems, ref. ISO 13628-7
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2 REGULATIONS AND REGULATORY REGIMES
2.1 INTRODUCTION

This section gives an overview of the Norwegian Biff. regulations for offshore drilling in
general, section 2.2. The relevant regulatory l®dre described in section 2.3.

2.2 THE REGULATIONS - IN GENERAL

2.2.1 SUMMARY OF DIFFERENCES

The differences in the regulations in general, lmaisummarized as follows:

* The Norwegian regulations are mainly performancgeavith supplementary
prescriptive requirements while the U.S. regulatiare primarily prescriptive. See Fact
box 1.

* The Norwegian regulations are mainly risk-based|end.S. regulations do not require
participants in offshore drilling activities to sgmatically identify and mitigate risks.
See Fact box 2.

* In Norway, the regulations are common for all gerinvolved in the petroleum activities,
while the U.S. has a complex structure with sevaughorities and several formal
documents, and where the formal documents are madiable at different web sites

* In Norway, it is the overall responsibility of tkperator to ensure a safe and prudent
operation of the entire petroleum activities irelwith the regulations. In the U.S. this
responsibility is shared between the operator hadtithorities through prescriptive
requirements and authority approvals.

* The Norwegian regulation with its performance bastedcture is clear as regards the
requirements versus guidelines (see the descripbont “shall” and “should” in section
2.2.2) and to whom the requirements are directedvever, performance-based
regulations are in general more challenging wipeet to use compared with
prescriptive regulations. See Fact box 1.

The U.S. regulations are not always specific, aadywequirements are general and not
clear. It is not either clear whether Notice testss and Operators (NTLs) and
Information to Lessees and Operators (ITLs) aredatory or voluntary.

2.2.2 THE NORWEGIAN REGULATIONS

Formal documents and legal basis

The regulations for petroleum activities on the \Wegian Continental Shelf are common to the
Ministry of Labour, the Ministry of the Environmeand the Ministry of Health and Care
Services in the field of health, safety and theremment (HSE). The aim of introducing a set of
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common regulations is to secure a regime of reguland supervision of health, safety and the
environment in the petroleum activities that ixakerent and coordinated as possible.

The PSA is the coordinator for development of tggdeum regulations and for monitoring
compliance with these regulations. The regulategrme embraces this coordinating role in
relation to other regulators with independent atithan the HSE area. See more about this in
section 2.3.2.

The HSE regulations specific for the offshore petm industry include:
* The Framework Regulations
* The Management Regulations
* The Information Duty Regulations
* The Activities Regulations
* The Facilities Regulations

The Framework Regulatiomsovide a framework for coherent and prudent petra activities

and contain provisions on, inter alia, scope, @ltéd party (responsibility), principles relating to
risk reduction, application of maritime legislatias an alternative to technical marine
requirements in the regulations, principles retatm health, safety and the environment,
including requirements to a favourable HSE cultwerking hours, periods of stay and off-duty
time.

The regulations emphasise employees' right to ibané to all processes likely to have a bearing
on health, safety and the environment in the petirol activities; ref. Framework Regulations Sec
6 on arrangements for employee contribution.

The scope of the regulations is set out in_the Ewonk Regulations SectionQubsection 1. The
concept health, safety and the environment is asalblanket expression to describe the entire
scope of the regulations. This concept has to benstood in the light of the health, safety and
environment legislation. See the clarification untlurther about the regulations” above.

The Management Regulatioassemble all overarching requirements to manageiméme field
of health, safety and the environment. They contaguirements to, inter alia, risk reduction,
management elements, resources and processesemanhd measuring, follow-up and
improvement.

The Information Duty Regulatiorset requirements to material and information tedemitted
or made available to the authorities. The regutatijorovide for electronic administrative
procedures. They contain requirements to inter apalications for consent (AfC), alerts,
notification and reporting.

The Facilities Regulationsegulate the design and outfitting of facilitiesich as safety functions
and loads, materials, work areas and accommodateas, physical barriers and emergency
preparedness.

The Activities Regulationggulate the conduct of various activities andegtirements to, inter
alia, planning, prerequisites for use, the worlengironment, work arrangements, health-related
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aspects, the external environment, maintenancemetdgency preparedness. Requirements to
environmental monitoring are listed in an appenditich forms part of the regulations.

The above mentioned regulations are among otharglfa in the following most relevant Acts:
* Petroleum activities act
* Working environment act

Other Acts (to which the HSE regulations are pungua
* Pollution and waste

» Health personnel (in Norwegian only)

In addition to the regulations of the PSA as memthabove, marine regulations may be relevant
for a Mobile Offshore Drilling Unit (MODU). See meinformation about this at the end of this
section.

This report is mainly based on the regulations uiitke PSA.

The regulations under the HSE authorities covefidie of health, safety and the environment
(HSE), but note that this field encompasses safatyking environment, health, external
environment and financial assets, the latter inalyigroduction and transport regularity
(operational availability) (see guideline for FRcS2). Besides this the regulations shall cover all
petroleum phases from the Concept phase to abareddnWith this approach, the regulations
ensure a complete and comprehensive view on thie warbtain safe and prudent operation.

Guidelines for the HSE regulations include refeesnio standards. The guidelines are not legally
binding, but the regulations and the guidelinesuhbe viewed in context to gain the best
possible interpretation of the provisions and hbeytare to be met. The regulations set the
performance requirements, whereas the Guidelinegfgactivities that will satisfy the
requirements in the regulation. If, however, a campdecides to implement another
approach/specification than what is described énGhidelines, this is acceptable, but the
company must then generate evidence that the sdlatternative method is just as good as the
one described in the Guideline. Guidelines areedgar each of the five regulations.

In the guidelines to the Framework Regulationsl82on Documentation the terms “should” and
“may” are used when reference is madestmommendedolutions to fulfil the requirements of
the regulations. In that connection these termsntiea following:

* “Should” means the authorities’ recommended manner oflintfithe performance
requirement. Alternative solutions with documergedivalents of functionality and
guality can be employed without being submittetheauthorities for approval. This
means that the requirement is considered to bi#ddlif a recommended solution is
selected.

However, the section also says that if an alteveagolution is selected, one must be able
to document that said fulfilment of the requiremisrjust as good as or better than the
recommended solution. A “solution” here means austry standard or recognized norm.
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* “May” means an alternative, equivalent manner of filglthe function requirement, for
example where the comments recommend using manitormas as an alternative to a
NORSOK standard.

Forrequirementsthat are mandatory, the tefshall” is used:

« “Shall” directly conveys a requirement of law or regulasi@r the authorities’
interpretation of requirements that allow for nbatsolutions, for example as regards
whether an activity or equipment is encompasseithépcope of application of the
regulations or not.

For more information about standards referred tihéregulations, see FR Sec. 8 about different
types of standards and FR sec. 18 regarding agiphicaf the standards.

Interpretations

Interpretations are issued for each of the reguiati Application of performance based
requirement may for some cases lead to differederstanding or interpretation of requirement
based on individuals’ personal consideration, anithis case the interpretation documents will be
useful. An interpretation is a statement from ththarities on how the legislation or provisions

in the regulations should be understood and is gidance on how the party responsible may
adhere to the regulations.

Interpretations refer generally to how to meet gions in the regulations. Interpretations give
an answer to how the legislation should be undedstand interpreting is done when dealing
with concrete matters like applications for cond&i€C), exemptions etc

The guidelines and interpretations are availableratv.psa.no

The purpose of these requlations is to:

a) “Further a high level as regards health, emvirent and safety in the petroleum activities,

b) Achieve a systematic implementation of meastodglfil the requirements and reach the
objectives set out in the legislation relating &alh, environment and safety,

C) Further develop and improve the level as regheddth, environment and safety”.

(FR sec. 1 Purpose)

To whom are the requlations directed

The regulatory requirements are directed towar@saiprs, licensees and all other parties who
participate in the petroleum activities withoutrmelicensees or operators. “Other parties” may
include owners and users of facilities/MODUSs, caator and sub-contractors (e.g. service
providers, hired personnel, suppliers and driltogtractors) and employees. For more detail
about responsibilities, see section 3.3.
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The requlations under the PSA are:

Mainly performance based with supplementary prpiga requirements

The performance based requirements incaamorrequirements for all areas and
specificrequirements that relate to specific areas, equirements on design of drilling
equipment etc. Performance based requirementsaiedilbe desired level of HSE
performance (i.e. results or achievements) witlppaviding any specific solution/
practice (see Fact box 1). These requirementoaadarge extent based on the specific
needs of the players.

Mainly risk-based (see Fact box 2)

The HSE regulations emphasize the principle of msgluction related to health safety and
environmental protection (HSE). There is a stravgu$ on risk management in the
regulations.

Focussed on prevention of accidents

The requirements support a preventive focus asdheyirected towards activities and
practices to avoid accidents.

Based on the principle of “self-regulation”

This means that it is the responsibility of the pamy (e.g. operator or contractor) itself
to comply with the regulations (including predefirgandards) and not the responsibility
of the authority. This requires an active approablre the company needs to identify its
own need for control based on relevant identifiskls, and establish systematic and
control measures to ensure compliance with thelaggos.

Multidisciplinary

The structure of the regulations reflects the flaat their requirements are largely
common or multidisciplinary and hence appear in que place. Pertinent examples are
the Framework Reqgulations Sectionr2 scope and the Management Regulations Section
2 on barriers.

In cases where a requirement does not apply attresmtire scope of the regulations, this
will be clear from the text and the context in eaake; see the guidelines to the
Framework Regulations Section 2

Regularly improved and updated

Extensive work has since been pursued to harmoegéations for offshore and land-
based petroleum operations and to develop a reguleggime which accords with the
PSA'’s enlarged role. New revised regulations frodahuary 2011 makes a step forward
here. See here for more informatiditip://www.ptil.no/news/new-hse-regulations-
adopted-article6864-79.html
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Fact box 1

Performance based vs. prescriptive regulations

Two approaches exist for regulating safe (should be understood as “HSE") activity in this
sector — performance based (equal to the term “functional-based”) or prescriptive based.
These characteristics describe how the regulatory system is structured.

A performance-based regulation involves specifying the performance or function which is to
be attained or maintained by the industry. The regulatory role here involves defining the
safety standards which companies must meet and checking that they have the management
systems which permit such compliance. Through a performance based regulation the
companies are given a relatively high degree of freedom in selecting good solutions which
fulfil the official requirements.

Interpretation of the desired performance levels defined in the regulations is not always
clear or easy to understand. In this case the interpretation documents are useful. See more
about these earlier in this section.

A prescriptive system is based on laws and regulations which set specific demands for
structures, technical equipment and operations in order to prevent accidents and minimize
hazards. The regulatory authorities thereby lay down the necessary requirements for HSE,
and monitor that the companies comply with these.

The PSA states as follows:

“"A trend has existed among safety regulators worldwide over the past 20-30 years to move
their regimes towards a greater degree of functional-based regulation. This is because the
prescriptive approach has often turned out to encourage a passive attitude among the
companies. They wait for the regulator to inspect, identify errors or deficiencies and explain
how these are to be corrected. As a result, the authorities become in some sense a
guarantor that safety in the industry is adequate and take on a responsibility which should
actually rest with the companies”

(http://www.ptil.no/news/from-prescription-to-performance-in-petroleum-supervision-
article6696-79.html).
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Fact box 2

Risk-based regulations

This characteristic of a regulatory system describe how requirements are given and shall be
fulfilled within the regulatory system and is independent of the structure of the regulatory
system.

In a risk-based regulation the regulatory requirements are based on a risk-based approach
to management of health, safety and the environment. This means that the regulations
must be seen in relation to the specific risks faced by the individual player, and that the
player must;

e Systematically identify risks,
* Reduce risks to defined acceptance levels,
e Control risks,

* Use the identified risks as basis for current prioritizing and decision-making in the
company.

The risk picture must be subject to regular updates. Safety and contingency measures must
be commensurate with the risk in each individual activity. The higher the risk, the more
effort is required and the more wide-ranging measures must be implemented.

The term risk is defined as the combination of probability and consequence (Norwegian
definition: FR Sec. 9)

The design of the HSE regulations for the petrole@ativities on the shelf emphasizes the
development of unified regulations stipulated anfibeced by the PSA, the Climate and Pollution
Agency and the health authorities.

Tripartite cooperation, between operators, autiesriand labour organisations, are necessary pre-
requisites for preparing and fulfilling the regudais (see information about tripartite cooperation
in the description of the PSA in section 2.3.2)

Access to requlations and user friendliness

Easy access to regulations and key informatiornpieeequisite for use of the regulations and
compliance with regulatory requirements. The Nonaedregulations, guidelines and the
interpretation documents are made easily availabde electronic format on the homepage of
the PSA. NORSOK standards are available througletfips in the guidelines.

The documents are user-friendly with a standanh&by use of hyperlinks to standards and cross-
references (other sections or documents) and hygeifrom the regulations to the relevant
guidelines and interpretation document in the rafiorh.

In addition to this, different other informationridered useful for companies involved in the
petroleum activities are “Active provision of neassd information and news”.
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2.2.3 THE U.S. GoM REGULATIONS

Formal documents and legal basis

Statutes enacted by the U.S. Congress are in deelified as U.S. Codes (USC). Thus, the
USC is the official text of an Act of Congress (Bta enacted by the U.S. Congress). Important
for offshore drilling operations in GoM is the Outontinental Shelf Lands Act (OSCLA), 43
USC Subchapter Ill, as well as the Comprehensiwer&mmental Response, Compensation, and
Liability Act (CERCLA) regarding environmental isss!

While Congress passes the laws that govern thetl&tates, Congress has also authorized
government agencies to create and enforce regudaitnoorder to put those laws into effect.

The following agencies has a role in relation tdidg operations:
* Environmental Protection Agency (EPA)
* Mineral Management Services (MMS)
 U.S. Coast Guard (USCG)
For information about the Congress and Governireneigs, see section 2.3.3.

Code of Federal Regulations (CFR)

The Code of Federal Regulations (CFR) is the ccalifon of the general and permanent rules
and regulations in the U.S. The regulatory requéaets in the U.S. are primarily initiated by
statutes and promulgated by rulemaking and puldigh¢éhe Code of Federal Regulations (CFR).

The relevant codes for offshore drilling activitea® listed Table 2-1.

DNV Reg. No.: 12P3WF5-9
Revision No.: 02
Date : 2010-08-27 Page 19 of 93



DETNORSKEVERITAS
Report for Oljeindustriens Landsforening/Norsk @§eforening For

Operatgrselskap
OLF/NOFO - Summary of differences between offshiriing regulations  MANAGING RISK  I®NaV
in Norway and U.S. Gulf of Mexico

Table 2-1 Relevant CFRs for offshore drilling operéions

Code of Federal Authority Subordinate to: Act

Regulations (Agency)

30 CFR 250 “Oil and gag Mineral Secretary of Interior| Outer Continental

and sulphur operations in Management Shelf Lands Act

the Outer Continental Services (MMS) (OCSLA)

Shelf”

33 CFR 140-147, “Outer| U.S. Coast Guard Secretary of Outer Continental

Continental Shelf (USCG) Homeland Security | Shelf Lands Act

activities” (peacetime) (OCSLA)

46 CFR “Shipping” U.S. Coast Guard Secretary of The Homeland

(specified later in this section) (USCG) Homeland Security | Security Act (HSA)

40 CFR “Protection of the Environmental | Department of Comprehensive

environment” Protection Interior Environmental

Agency (EPA) Response,

Compensation, and
Liability Act
(CERCLA)

CFRs are available on different web pages, e.@: hép://www.gpoaccess.gov/cfr/

30 CFR 250 under MMS

Of particular interest for this report is 30 CFRO2Bhich regulates mineral exploration,
development and production on the Outer Continestalf (OCS). The parts of the regulations
relevant for this report include:

» Detailed technical requirements to equipment aretaipns

» Detailed requirements plans and applications whldil be submitted to MMS for
approval,

* Requirements to pollution prevention
* Requirements to training

* Guidelines to MMS case handling and inspections

33 CFR 140-147 under USCG
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Specific to the OCS, the 33 CFR 140-147 reguldtesafety of life and property on OCS
facilities and vessels engaged in OCS activitied,the marine environment. The parts of the
regulations relevant for this report include:

» Personnel and workplace safety and health
* Design and Equipment
» Lifesaving appliances and fire-fighting equipment

» Operations and safety zones

46 CFR “Shipping” under USCG

In addition to the regulations covering the OCSUSCG also manages the maritime legislation
through 46 CFR “Shipping”. The CFRs affecting otisidrilling activities are:

46 CFR 4 Marine casualties and investigations.
46 CFR 10 Licensing of maritime personnel
46 CFR 15 Manning requirements

46 CFR 107 Inspections and Certification (Part of SUBCHAPTER |
MOBILE OFFSHORE DRILLING UNITS)

46 CFR 108 Design and Equipment (Part of SUBCHAPTEARMOBILE
OFFSHORE DRILLING UNITS)

46 CFR 109 Operations (Part of SUBCHAPTER I-A--MOB OFFSHORE
DRILLING UNITS)

46 CFR 199 Lifesaving Systems for certain Inspettessels

For more information on which areas of offshordlidg activities MMS and USCG regulate,
reference is made to section 2.3.3.

40 CFR “Protection of the environment” under EPA

The U.S. Environmental Protection Agency reguléitesugh 40 CFR “Protection of the
environment”. The parts of the regulations relevanthis report include protection from
significant risks to human health and the environimgfforts to reduce environmental risk are
based on the best available scientific information.

In addition to the CFRs, MMS may issue Notices ¢sdees and Operators (NTLs) and ITLs.
The MMS no longer issues Letters to Lessees andafips (LTL'S). All notices are now in the
form of Notices to Lessees and Operators (NTL'S).
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NTLs

According to 30 CFR §250.103 a NTL shallarify, supplement, or provide more detail about
certain requirements. NTLs may also outline what yast provide as required information in
your various submissions to MMS”.

According to information available at the homepaf®MS, NTL's are‘formal documents that
provide clarification, description, or interpretatn of a regulation or OCS standard; provide
guidelines on the implementation of a special ledgmilation or regional requirement; provide

a better understanding of the scope and meanirgrefulation by explaining MMS
interpretation of a requirement; or transmit adnstmative information such as current telephone
listings and a change in MMS personnel or offdelress

None of these definitions states whether NTLs amadatory or voluntary. This is not either
explained in the separate NTLs which do not hawvweammmon place for this information.

The NTLs are not referred to directly in the CFR#, are made available here:
http://www.gomr.mms.gov/homepg/regulate/regs/ntlsfst.html

ITLs

Information to Lessees and Operators (ITL's) ase @drmal documents that provide additional
information and clarification, or interpretation @fegulation, OCS standard or regional
requirement, or provide a better understandingp@fscope and meaning of a regulation by
explaining MMS interpretation of a requirement.

It is not stated whether these shall be treatedaasdatory or voluntary.
The ITLs are not referred to directly in the CFBRgt are made available here:
http://www.gomr.mms.gov/homepg/requlate/regs/itiatlex.html

Standards

Sections of 30 CFR 250 partially or fully incorptsinternationally accepted industry standards
by reference (30 CFR §250.198). These must be adherand are considered part of the
regulation.

In general the U.S. GoM requlations are:

* Prescriptive
* Not risk-based

» Complex as regards the structure, with severaloaitigns, several formal documents and
the formal documents are made available at diftguates.

* Not always clear with respect to use of NTLs andsIT

* A shared responsibility between the operator aedatithority
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This is reflected throughout the different reguas e.g. through a large number of
requirements reflecting an extended practice &wesof approvals by the authorities.

* Not always specific, and many requirements are rgéa@d not clear

2.3 REGULATORY REGIMES
2.3.1 SUMMARY OF DIFFERENCES

* In Norway authority for the resource managemesplg from authorities for the HSE
management, while in the U.S. both are handledinvitite same authority (as per April
2010).

* In both countries there are various authoritiesrigadifferent responsibilities. In Norway
the PSA has the coordinating role in the develograed supervision of regulations. In
the U.S. this responsibility is shared betweerdifferent authorities.

2.3.2 THE NORWEGIAN REGULATORY REGIME
Organisation of the Norwegian Petroleum sector

The organisation of the Norwegian petroleum seistdlustrated in the figure below.

Stortinget (Parliament)
The Governmant
Winistry of  Ministryofthe  Minkstry of sl Ministry of
and Energy Environment Labour Coastal Affairs Finance
Thoe Marweglaa Climearte and The Petisleom The Hm‘hu Goversmand The
Petroloim Fallutien Safaty Autharity G Pension Fend  Petooloum
Direciorate Agancy Hatway Admizistration - Global Tax Office
Pelona A5
[aa5Ee0 A
Staind A58

Figure 2-2 The organisation of the petroleum sectan Norway.

Stortinget(the Norwegian parliament), establishes the fraorkvior the Norwegian petroleum
activities. Matters of great public importance mhstdiscussed by parliament, and it also
supervises the Government and the public admitistra
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The Governmeritolds the executive power over petroleum policy @n@sponsible towards the
parliament for this policy. In applying the polidthe government is supported by the ministries
and subordinate directorates and agencies agdtadtin the figure below.

The responsibility for executing the various rolgthin the petroleum policy is shared as
follows:

* The Ministry of Petroleum and Energy:
— responsible for resource management and foretttersas a whole

* The Ministry of Labour:
— responsible for health, the working environmerd aafety

» The Ministry of Finance:
— responsible for state revenues

* The Ministry of Fisheries and Coastal Affairs:
— responsible for oil spill contingency measures

* The Ministry of the Environment:
— responsible for the external environment.

Reference: The Fact Book 2010 available hexgw.npd.no

The authorities and organisations which have resipoiies in relation to drilling operations and
major safety and environmental risks include thiedkeum Safety Authority (PSA), the Climate
and Pollution Agency (Klif), The Norwegian Coastaministration - NCA and the Joint Rescue
Coordination Centre — JRCC major safety and enwmemtal risks. There are some additional
authorities which has a role in follow up withirethrea of work environment, safety and health,
but their responsibilities do not relate to majeks, hence they are not covered in this report.

The PSA, the Klif, the NCA and the JRCC are furtthescribed below.
The JRCC is not any authority but is mentioned laeieeto its important role in rescue services.

The NPD does not have any role within HSE managgrmenit is mentioned here to illustrate
the entire Norwegian regulatory regime within tlegrpleum sector as basis for a comparison
with the U.S. regulations.

The Petroleum Safety Authority, PSA

The Petroleum Safety Authority (PSA) is the regutatauthority for technical and operational
safety, including emergency preparedness, andhéowbrking environment. PSAs regulatory
role covers all phases of the industry, from plagrand design through construction and
operation to possible ultimate removal.

The PSA has been delegated the authority to stepudgulations, supervise compliance, and
follow up to ensure that the players in the petroieactivities maintain high levels of health,
environment, safety and emergency preparednesshseefinition of HSE in section 1.5).
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This includes supervision of the HSE managemernésysvhich is established pursuant to the
petroleum HSE regulations and makes the decisiecsssary to fulfil provisions on

requirements to the administrative parts of the agament systems, stipulated by or pursuant to
these regulations. This is done in co-operatioh wie Climate and Pollution Agency (KIif), the
Norwegian Board of Health Supervision or the oreythuthorise within their areas of
responsibility. However, it is the PSA that makes decisions necessary fulfil provisions on
requirements to the administrative parts of theagament systems (FR Sec. 13). The PSA has a
coordinating role in the development of supervisibthe petroleum regulations. Agreements for
the coordination have been established betweeR$#eand among others Kilif to define
responsibilities.

The responsibility of Klif is described below. Otlauthorities for the HSE like The Norwegian
Board of Health Supervision are not covered in tbort as the health aspect is outside the
scope of work for the project.

The supervisory function of the PSA and its effertharacterized by:
* A number of supervisory activities

These activities collectively give the PSA a bésigdeciding whether companies are
fulfilling their responsibility to operate accephaln all phases of the industry. These
activities include management system audits, \oations, investigations, consents,
meetings with the industry, surveys, studies, @msifnal seminars, development of
regulations etc.

(http://www.ptil.no/audit-reports/cateqoryl56.htaridhttp://www.ptil.no/news/from-
prescription-to-performance-in-petroleum-supervisisticle6696-79.htnl

* Focus on management system performancihe focus is on the operating companies’
own activity plans (management system activitiearof party involved in petroleum
activities) and their own planned audits. The comgsl HSE management performance
and practices will indicate the level of the comipahcontrol with the relevant risks, their
ability to reach goals and the degree of compliamitie the regulatory requirement

(http://www.ptil.no/audit-reports/category156.html)

* Risk-based approach to audits
It's a regulatory principle that audits should gstem-oriented and risk-based

(http://www.ptil.no/role-and-area-of-responsibilitategory165.html)

* Focus on actual circumstances
Through measurements, testing and inspection thegkcf the actual circumstances
conform with regulatory and management system remqments

(http://www.ptil.no/audit-reports/category156.html)

» Active provision of news and information and news
The Petroleum Safety Authority makes use of itssitelfor communication concerning
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various HSE activities, e.g. results from audit anestigations, reports, trends and
statistics focus on accidents, PSAs priority aetasThis makes it possible to highlight
activities and priority areas. At the same timeylmation on the Internet makes it easier
for companies to utilize information from the PSAfacilitate learning and transfer of
experience.

The information to be made available includes argtibrts (only summaries in English),
investigation reports, notifications of orders gbigonsent reports, reports of
Acknowledgments of Compliance (AoC) and identiedidrs to the industry (audit-
related)

The government has given the PSA the duty to peowitbrmation and advice to the
players in the industry, establish appropriateatmirative relationships with other HSE
regulators nationally and internationally, and citmite actively to a transfer of
knowledge from the HSE area to society in general.

(http://www.ptil.no/role-and-area-of-responsibilitgteqgoryl165.html) and
http://www.ptil.no/supervision/supervisory-actigs-on-the-web-article350-88.html

* International Collaboration with foreign safety regulators
The purpose of the collaboration is to learn fraimees regulators. PSA is active and
agenda-setting participants in many internationédty-related forums today.

(http://www.ptil.no/international-collaboration/camy169.htm).

* A continuous dialogue between the PSA and the plasge
It is PSAs policy to use dialogues as the mairrumsént to influence decisions/actions. If
a dialogue does not lead to improvement, noticerdérs, and then orders will be given.
In serious cases where safety is endangered, atyacan be temporarily stopped. The
authorities can also file charges with the poliod ampose fines.

(http://www.ptil.no/audit-reports/cateqoryl56.hymi

» A close and open dialogue with the parties involvenh the petroleum industry
There is a culture characterized by openness afaka dialogue between the involved
parties. A collaboration is established betweenley&ps, unions and government as well
as workers with the purpose to improve the com@aH&E management systems and
practices. Participation is an important cornenstm efforts to establish and develop a
high level of HSE in the petroleum industry.

The PSA chairs two key tripartite arenas involvamyployers, unions and government:
the Safety Forum and the Regulatory Forum:

0 The Regulatory Forum
The Regulatory Forum shall in dialogue with thetiparfacilitate:

= Information, discussion, consultation and, if relet; feedback on the
work on development and maintenance of framewodudwnts for the
petroleum activities, such as regulatory strateyyr@gulatory work,
adaptation to the EU/EEA regulations, other inteomal frameworks,
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norms, etc. related to health, safety and the enment in the petroleum
industry.

= |nformation and discussion regarding the praciiwgllementation and use
of the HSE regulations.

= Exchange of viewpoints relating to contents andeeiepces in connection
with implementation of the individual regulatory o

The Regulatory Forum does not have any governilgg bait it is an important
forum for discussions and advisory within the fiefcdHSE.

(http://www.ptil.no/requlatory-forum/category16 &)

The Safety Forum

The Safety Forum is the central arena for coopmmaimong the parties in the
industry and the authorities as regards healtlefysahd environment in the
petroleum activities on the Norwegian shelf andaod. The main objectives of
the Safety Forum are

» being represented by managers, HSE personnel gntekesion-makers
among the parties in the industry and the Petrol8afety Authority
Norway, and with the Ministry of Labour and Sodmatlusion being an
active observer

= facilitating and stimulating cooperation and delmikey HSE challenges
in the petroleum activities, both offshore andralwore facilities.

* being a consultation arena for, a driving forceibétand an initiator of
strategic HSE projects and processes within thadveork of the PSA's
area of responsibility

= Dbeing a driving force behind the disseminationnébimation and
knowledge regarding HSE and the development amdbiestment of
positive HSE cultures and practices between thieggaand the authorities
according to Section 1 of the Working Environmeit.A

(http://www.ptil.no/safety-forum/category167.html)

In addition to these forums, the PSA participaemamber or observer in a number of
other multi-party fora. ThVK projectandWorking together for Safefgamarbeid for
Sikkerhet) are two such examples.

(0]

The RVK project

RVK (Regelverkskompetanse) is a training progranthe petroleum industry
providing courses in regulations. RVK is a joinbject between authorities,
employers and employees aiming at increasing tbavladge and awareness
around the HSE regulations. The RVK project is adstered by
Handelshgyskolen BI.
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(http://www.rvk.no/index.phpand
(http://www.ptil.no/requlations/category87.himl

0 Working together for Safety

The Working together for Safety (Samarbeid for 8ikiet) project is one of the
most extensive collaboration projects initiatedwithealth, safety and the
environment (HSE) in the oil and gas industry.

The project concentrates on safety on offshoraliasitons, onshore installations
and on board vessels on the Shelf, and focusel congditions that affect the
nature of the work and framework conditions. Thitaéds, among other things,
focusing on corporate culture, structure, orgarmisand management.

The project will contribute towards:
= Improving safety in the oil and gas industry offeho
= Reducing the risk of personal injury and major dents
= Improving the employees' and their family's trusthie industry
= Strengthening trust and cooperation between theean the industry
= Improving the reputation of the industry

The work takes place through recommendations tinthestry. The project
communicates through text, films, gatherings amdisars with a view to document and
exchange best practice in the industry.

(www.samarbeidforsikkerhet.ho

The PSA has identified priority areas where actisihhave the biggest impact, and where
special attention is needed if Norway is to fulitid ambition of being a world leader in
petroleum-related HSE.

Reference: Presentations prepared by the PSA &ed iaformation available atww.psa.no

The Climate and Pollution Agency, Kilif

The Climate and Pollution Agency (KIif) (the formdoprwegian Pollution Control Authority) is
a directorate under the Norwegian Ministry of thevitEonment. Klif implements government
policy on pollution, act as guides, guardians axdang force for a better environment. The
most important fields of work include climate changhemicals, water and the marine
environment, waste management, air quality andenois

Klif's functions and roles:

» Exercise regulatory authority and carry out insjpest and environmental audits
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* Monitor the extent of pollution from oil and gastemrises on the Norwegian continental
shelf

» Take measures to combat operational discharge$ atate spills of oil and chemicals
* Instruct and guide the County Governors’ environtaketiepartments
* Provide expert advice and promote key environmeniidétives
» Participate in international environmental and diepeent cooperation
For more information, see hereww.klif.no

The Norwegian Coastal Administration - NCA

The Norwegian Coastal Administration (NCA) is a ®@ovnental agency under the Ministry of
Fisheries and Coastal Affairs. NCS'’s task is tegaard and develop the coastline for all users.
They shall contribute to secure vessel traffic gadd accessibility along the coast as well as a
good, national preparedness against acute pollution

Since %' January 2003 the NCA is delegated the enforcewnfauarts of the Pollution Control
Act including the national preparedness againsteggallution

The main responsibilities for NCA:

* Provide for the necessary emergency response systdeal with major incidents of
acute pollution.

* Potentially assume wholly or partly command of gffdo deal with the accident in the
event of major incidents involving acute pollutiona risk of acute pollution. Only if the
responsible party does not manage the situation.

* Inspection and control measures relating to paiutind waste.

The NCA has the overalesponsibility for pollution contingency plans aied coordinating,
organizing and managing the state pollution comtnay within Norway and the Norwegian
economic zone.

For more information, see section 6 and www.ky¥®tno

Joint Rescue Coordination Centre — JRCC

The Rescue and Emergency Planning Department timeldinistry of Justice has been given
responsibility for the administrative coordinatiohthe land, sea and air rescue service. Joint
Rescue Coordination Centres (JRCC) (Sothern anthdior) has been delegated the execution of
the coordinating rescue service together with dmwsdary local rescue coordinating centres that
are placed under the country's police districts.

The JRCC tasks relevant to drilling are to:
» Coordinate rescue operations

* Receive emergency calls and quickly assess thatisitu
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» Take action and lead the subsequent search andereperation.

The intention of the JRCC is to mobilise all aviaiéaresources in Norway, whether they belong
to the national, county or local governments, areape or volunteered to cooperarte in the
government-coordinated rescue service under thergigpn of the JRCC.

For more information, see section 6 amgw.hovedredningssentralen.no

Norwegian Petroleum Directorate, NPD

The objective of the Norwegian Petroleum Directeiatto contribute to creating the greatest
possible values for society from the oil and gd&/aies by means of prudent resource
management based on safety, emergency preparexnksafeguarding of the external
environment.

In order to make the most efficient contributiorthes, the NPD must perform four functions:

* The NPD is to be an adviser to the Ministry of Bletum and Energy through its
professional integrity and interdisciplinary exjat

* The NPD has a national responsibility for data fitie Norwegian continental shelf. The
NPD’s data, overview and analyses constitute ai@rtactual basis on which the
activities are founded.

» The NPD shall be a driving force for realising thsource potential by emphasising long-
term solutions, upside opportunities, economiescafe and joint operations, as well as
ensuring that time-critical resources are not lost.

» In cooperation with other authorities, the NPDoghsure comprehensive follow-up of
the petroleum activities.

The NPD does not have any role within the area ohfety, health and environment.
(http://www.npd.no/en/About-us/)
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2.3.3 THE U.S. GoM REGULATORY REGIME
Organisation of the U.S. GoM regime

The U.S. regulatory regime is illustrated in Figaré.

U.S. Congress

Drilling/petroleum Maritime Environmental

Federal

Outer

CERCLA,

Continental legislation
Shelf Lands Offshore Cleaz Water
ct
Act and
Maritime
: : Legislation
Department of the Department of
Interior Homelands Security
o I
Minerals Environmental
Management MOUs/MoAs U'(Ss' (ClEEs < Protection |«
; < uard
Services Agency
|
30 CFR 33 CFR
200-299 140-147
MOU

Figure 2-1 Overview of relevant laws, departmentsagencies, regulations and their
interfaces. The hexagons are laws/regulations whitbe rectangles are regulatory bodies.

The Minerals Management Service (MMS) and the Win8&ates Coast Guard (USCG) are the
primary authorities regulating offshore drilling@oM, but the U.S. Environmental Protection
Agency (EPA) also has specific areas of respoiritgibithe overlapping responsibilities between
these agencies are covered by agreements, i.e. iMeimorandum of Agreement) and MoAs
(Memorandum of Agreement). The three agencieslamddgreements regulating the interfaces
between them are described below.
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Minerals Management Service, MMS

The Minerals Management Service (MMS) is an agenmitlyin the U.S. Department of the
Interior (DOI) that manages the U.S. energy andemailhresources. Through its Offshore Energy
and Minerals Management program, MMS regulatesthieities on over 8,000 leases and more
than 3,700 oil and gas facilities on the OCS.

MMS is responsible for regulating oil, gas, andpbulr exploration, development, and production
operations on the Outer Continental Shelf (OCS)uph the OCSLA. This responsibility
encompasses several objectives, 30 CFR §250.101:

* To make resources available to meet the Natio®sygmeeds,

» To balance orderly energy resource developmentpvitection of the human, marine,
and coastal environments,

* To ensure the public receives a fair and equitedil&n on the resources of the OCS,
* To preserve and maintain free enterprise competitad

* To minimize or eliminate conflicts between the exption, development, and production
of oil and natural gas and the recovery of othsoueces.

The agency has implemented a process for manadiagdgas development consisting of the
following stages:

* Preparing a 5 year oil and gas development program

* Planning for and holding lease sales

* Approving a company’s Exploration Plan

* Approving a company’s Development and ProductianPI

Compliance with safety and environmental protectegulations is ensured through inspections
of OCS facilities and operations in addition to #pprobation activities listed above.

United States Coast Guard, USCG

The United States Coast Guard (USCG), within thpdbenent of Homeland Security (DHS), is
a military, multi-mission, maritime service. Itsreaoles are to protect the public, the
environment, and U.S. economic and security intefi@sany maritime region in which those
interests may be at risk, including internationatevs and America's coasts, ports, and inland
waterways.

“The Coast Guard shall enforce or assist in theoecément of all applicable Federal laws on,
under, and over the high seas and waters subjetietgurisdiction of the United States; shall
engage in maritime air surveillance or interdictitmenforce or assist in the enforcement of the
laws of the United States; shall administer lawd aromulgate and enforce regulations for the
promotion of safety of life and property on and emntthe high seas and waters subject to the
jurisdiction of the United States covering all neast not specifically delegated by law to some
other executive department.,. 14 USC 2 — Sec. Primary Duties.
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Thus, the Coast Guard fundamental roles include:
* Maritime Safety
* Maritime Security
* Maritime Mobility
* National Defence
* Protection of Natural Resources.

Specific to the OCS, the USCG regulates the safielife and property on OCS facilities and
vessels engaged in OCS activities, and the safetsivagation. In addition, the USCG is
responsible for promoting workplace safety andthday enforcing requirements related to
personnel, workplace activities, and conditions egdipment on the OCS. The USCG is also
responsible for security regulations on OCS faeditas specified under the Maritime
Transportation Security Act (MTSA), and has selédaties for regulating deepwater ports as
enumerated in the Deepwater Ports Act (DPA), andet

US Environmental Protection Agency, EPA

The EPA is an independent agency reporting diréotthe President and the primary agency
responsible for regulating certain environmentévaes on the OCS, specifically concerning
with air and water quality.

The 1990 amendments to the Clean Air Act (CAA) ¢farred jurisdiction from the DOI to the
EPA to establish requirements to control air paslutfrom outer continental shelf sources in

order to attain and maintain Federal and State embhbir quality standards for all OCS areas,
except for the Gulf of Mexico west of 87.5 degreewjitude. For those OCS areas subject to
EPA jurisdiction, regulations for sources locatdthim 25 miles of a State’s seaward boundary
must be the same as those applied in the nearglsb@area. For areas more than 25 miles from
the State’s seaward boundary, general EPA pro\ssapply.

The Clean Water Act (CWA) of 1977 is the primary Igoverning the discharge of pollutants
into all U.S. surface waters. Under this law, tiAEequires a National Pollutant Discharge
Elimination System (NPDES) permit to be obtainedser/operators, before any pollutant is
released.

Under this law, the EPA requires that a Nationdlutant Discharge Elimination System
(NPDES) permit be obtained by owner/operatorsirggtequirements to discharge from OCS oil
& gas operations has been issued by EPA befor@alhytant is released.

The mission of EPA is to protect human health anskefeguard the natural environment: air,
water and land, upon which life depends.

EPA's purpose is to ensure that:
* Americans are protected from significant risks tonlan health and the environment,

+ National efforts to reduce environmental risk a@sdsl on the best available scientific
information
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* Federal laws protecting human health and the enwient are enforced fairly and
effectively,

» All aspects of environmental protection are angraeconsideration in U.S. policies,

» All parts of society have access to accurate in&tion sufficient to effectively participate
in managing human health and environmental risks,

* Environmental protection contributes to making camities and ecosystems diverse,
sustainable and economically productive;

* The United States plays a leadership role in warkith other nations to protect the
global environment.

References: 40 CFR part 38tp://www.mms.gov/eppd/compliance/caa/epa.htm

USCG & MMS Common interest

The responsibilities of the USCG and the MMS argeblaupon their September 30, 2004
Memorandum of Understanding (MoU) concerning joint or overlapping jurisdiction related

to OCS facilities and OCS activitieg@loU MMS/USCG 2004). Guidance to each agencyls ro
and shared responsibilities are given in MemorandbiAgreement (MoAs) developed under the
terms in the MoU.

Four MoAs have been entered by MMS and USCG claghagency responsibilities for MODUs
within the following areas:

» Civil penalties

» Oil spill financial responsibilities

* Oil spill preparedness and response planning

* Oil spill response

* Accident investigations

» Offshore facility system/sub-system responsibility

For the latter, a detailed matrix showing tbéad agencyor MODU systems/sub-systems can be
found in MMS/USCG MoA OCS-01, Annex 1. USCG reqments are predominant in areas of

work place safety, marine system and non-drillingrocess related systems MODUs (MODUSs),
33 CFR 8146.202.

MMS, USCG & EPA MoU

EPA signed a MoU February 17, 1994 with MMS, USGCf@ the Office of Pipeline Safety. The
MoU concludes that responsibilities associated wikspill prevention and control, response
planning, and response equipment inspection f@hofie facilities are as follows:

1) The MMS is responsible for offshore facilities, lumting pipelines located seaward of
the coastline, except for deepwater ports and &gsdcseaward pipelines
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2) The EPA is responsible for non-transportation-sezlaiffshore facilities located
landward of the coast line.

3) The U.S. Coast Guard and the Research and Specgraihs Administration handle
vessels, deepwater ports, and the marine transifiepanents of transportation-related
onshore facilities, including some inland port area

On February 4, 1997, an MOU was signed to establishclarify the jurisdictional
responsibilities for oil spill prevention and fatyiiresponse planning for offshore facilities under
the OPA.

The MOU returned to EPA's jurisdiction all non-tsportation-related facilities located in and
along the Great Lakes, rivers, coastal wetland$,Gulf Coast Barrier Islands, landward of the
coastline under the Submerged Lands Act.

Transportation-related offshore facilities, incloglipipelines located landward of the coastline,
were re-delegated to DOT OPS from MMS. MMS ret@msdiction over offshore facilities,
including pipelines located seaward of the coastlexcept for deepwater ports and associated
seaward pipelines delegated by EO 12777 to DOT.
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3 MANAGEMENT REQUIREMENTS
3.1 INTRODUCTION

This section covers differences in the managemgtemss requirements between Norway and
the U.S. Important management areas related to geament systems in the Norwegian
regulations are identified and compared with thevant management areas in the U.S.
regulations.

3.2 MANAGEMENT SYSTEM

In summarythe Norwegian regulations establish requiremenestablish and maintain
documented HSE management systems while in thedddption of a Safety and Environment
Management Program (SEMP) is voluntary.

In Norway,the party responsible (operator, contractor, sapptc) shall establish, follow up and
further develop a management system in order torercompliance with requirements contained
in the legislation relating to safety and the eowiment (FR 813). Based on this requirement, the
duty “to-see-to-it” (FR 85) and the requirementdlbow up other participants (FR 814), it is also
necessary for the party responsible to ensure ste@msie between own and other participants
HSE management systems. This will be ensured treatdblishment of bridging documents. See
the guidelines to the Frame Regulations for furthgdanations

The term “Further develop” means that the managésystem shall be subject to continuous
improvement to ensure it is kept updated basethe®mexternal changes (e.g. in regulations) and
changes in the organisation (e.g. existing riskup& manning and activities).

In the U.S.there is no regulatory requirement on establishiraEa management system for
parties involved in offshore drilling operationsowever, there are recommendations to establish
a safety and environmental management programk-&eeox 3.

Fact box 3

SEMP and SEMS

MMS has encouraged the voluntary adoption by lessees and operators of API Recommended
Practice 75 "Development of a Safety and Environmental Management Program (SEMP)” for
Outer Continental Shelf Operations and Facilities which cover minor parts of an entire
management system related to safety and environment. However, this is only
recommended and not mandatory. Hence it is up to the separate operators to adapt the
recommended practice.

It should also be mentioned that on June 17. 2009, the MMS published a proposed rule to
require operators to develop and implement a Safety and Environmental Management
System (SEMS) to address oil and gas operations in the Outer Continental Shelf The SEMS
would consist of four elements:

* Hazards Analysis,
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* Management of Change,
e Operating Procedures, and

* Mechanical Integrity

SEMS has been proposed as a regulatory requirement and would replace the current SEMP
recommended concept and describe management commitment to safety and the
environment, as well as policies and procedures to assure safety and environmental
protection for OCS operations (including operations by contractors and subcontractors. The
proposed regulations can be found at:
http://www.mms.gov/federalregister/PDFs/74FR28639.pdf

3.3 RESPONSIBILITIES

In summarythe Norwegian HSE regulations specifically statewhom the HSE requirements
are directed (e.g. operator, licensee, contrat¢to). én the U.S. the responsibility for adherence
to requirements within specific areas is definedarious parts of the individual regulations.

In Norway the operator shall see to it that altiparcarrying out work on its behalf (e.qg.
contractor) complies with regulatory HSE requiretsdthe duty “to-see-to-it”). No similar
requirement exists in the U.S..

In Norway,the regulations specifically states once to wherg.(operator, licensee, contractor
etc) the HSE requirements are directed (FR Sec. 5).

The regulation specifies that the operator andrqgibgies involved in the petroleum activities
(contractors, suppliers, owner and users of feesliand employees) are responsible according to
the HSE regulations and that the party responsitédl ensure compliance with the regulations.
The operator shall “see-to-it” (i.e. ensure) thagrgone carrying out work for him, either
personally, by employees or contractors shall cgmyth requirements within the same
regulations. (This duty is mentioned as the dutyste-to-it”). This duty also applies to
subcontractors contacting other parties.

The responsible party shall follow up with verificens and audits ensuring that the participants
comply with the requirements during conduct of wuek.

Another aspect of the regulations is that the resiiabe shall document that the responsibility and
authority shall be defined at all times and theassary steering documents shall be prepared, and
the necessary reporting lines shall be establigi&iSec. 3).

There is a regulatory requirement to appoint sadetggates with the responsibility to monitor
the situation of hazards and with the authoritgttip work operations, whenever needed (FR
Sec. 46).

In the U.S.the responsibility for adherence to requirementbiwispecific areas is defined in
various parts of the individual regulations.
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For example, an operator might find requirements gpecific area in several of the CFRs, under
various regulators, e.g. environmental requiremarggound in both 30 CFR under the MMS

and in 40 CFR under EPA, and emergency preparednegsund in several of the CFRs, under
both MMS, EPA and USCG. Consequently an operatootfzer participants) must identify
requirements related to a specific area in more tmee regulation. This implies it might be
complicated for the operator to identity the relgvagulator requirements.

For example, responsibilities are addressed wBBICFR 250 under MMS, 30 CFR §250.105,
30 CFR 8250.400, 33 CFR 146 and USCG as “You” ¢ve"Person in Charge”, but there is no
requirement in place in the U.S. regulations thataim the Norwegian requirements for the duty
“to-see-to-it”.

3.4 RISK ANALYSES, RISK MANAGEMENT AND ACCEPTANCE
CRITERIA

In summaryin contrast to the Norwegian regulations, the.We§ulations are not risk-based, see
Fact box 2. It has been concluded that there @aramorequirements on risk management for
drilling installations and operations in the regigas. Furthermore, in general there are no
requirements in place for operators or others @pgnts in the offshore drilling activities to
establish acceptance criteria.

In Norway,there are requirements on carrying out all necgsgk analysis and to handle risks
connected to, among others, all planned drillind @&ell activities, and to know the effect of the
total risk picture on the facility. The analyseslsbe used to set conditions for operation and to
classify areas, systems and equipment with respdbe identified risk.

Analysis of major risk is given extra attention andeparate section in the regulation addresses
the requirement on major risk assessment (MR Shc. 1

Requirements related to quantitative risk analgsesemergency preparedness analyses are
presented in MR Sec. 15 and 16. Quantitative mekyses related to safety and environment
shall be carried out to provide a balanced andagpcehensive picture as possible of the risk,
identifying hazards and accident potentials as agltarry out modelling of accident sequences
and consequences. NORSOK Z-0R#sk and emergency preparedness analysisthe standard
used for planning, execution and use of risk andrgency preparedness analysis in Norway.
This standard is referenced in guidelines to MR $Band 16.

All operators shall set acceptance criteria foranagcident risk and environmental risk. The
acceptance criteria shall be set for the persaoméhe facility as a whole, the loss of main safety
functions, pollution from the facility and damagene to third party (MR Sec. 6).

In the U.S.there is a general focus on risks and risk conttolvever, there is no specific
regulatory requirement to the operator on perfogmisk analyses, apart from Environmental
Impact Assessment (EIA). The EIA is a project-speeainalysis that assesses the potential direct
and indirect environmental impacts to offshore ansghore resources that could be affected by
the proposed activities.
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3.5 BARRIERS

In summarythere are no general requirements in place itUtBe regulations for systematically
establishing barriers with the same meaning asarNlorwegian regulations where technical,
operational or organisational barriers are inclyde& Fact box 4.

The Norwegian regulation requires that barriersehiaaen established, and that performance
requirements shall be defined with respect to #fendd technical, operational or organisational
elements.

In Norway,there is an overall requirement in the regulatidiR Sec. 1 and 2) that the operator
shall establish barriers and know the functionsbidueiers are intended to fulfil. Furthermore, the
operator must know the performance requirementése@lto the barriers that have been defined
in respect of the technical, operational or orgatiamal elements which are necessary for the
individual barrier to be effective. Those barrishall be established to reduce the probability that
any failures and situations of hazard and accid@htlevelop further to limit possible harm and
nuisance. The barriers shall also be tested, fthduinformation, see section 4 in this report

(MR Sec. 2).

This means that these should be formulated suchhég contribute to giving all involved

parties a common understanding of the basis foraty@irements for the individual barriers,
including what connection there is between the aistt hazard assessments and the requirements
on and to the barriers.

It shall be known which barriers are not functianor have been impaired and the responsible
for the operation of a facility, shall establisklicators to monitor changes and trends in major
accident risk.

The party responsible shall take necessary acteoosrrect or compensate for missing or
impaired barriers.

In the U.S.DNV has not found any general requirements ingfac organisational and
operational barriers as equivalent to the Norwegtgulations (MR Sec. 1). However, the
intention is met for some cases, especially fanneal barriers where specific requirements are
addressed for equipment is addressed in section 4.3

Fact box 4

Barriers

The term "barrier" is not defined in the strict sense used in the regulations. The term is used
in a broader sense with slightly varied meanings:

e Barrier is used synonymously with safety or emergency preparedness system or function

e In some cases, the barrier term refers to a larger function.
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It has also been specified that barriers include operational and organizational measures, not
just technical measures as described in the examples at
http://www.ptil.no/getfile.php/PDF/requirements%20to%20barrier%20reporting%20veri1.pdf

The ISO 17776 definition of barriers is:

“...measure which reduces the probability of realizing a hazard’s potential for harm and which
reduces its consequence

NOTE Barriers may be physical (materials, protective devices, shields, segregation, etc.) or
non-physical (procedures, inspection, training, drills, etc.).”

It emerges that this definition correlates with the description of barriers in Sec. 1 of the
Management Regulations.

3.6 COMPETENCE AND TRAINING — GENERAL AND FOR
PERSONNEL RESPONSIBLE FOR WELL CONTROL/W ELL DESIGN

In summarythere is a general requirement in Norway thatetlséiall be adequate competence in
all phases of petroleum activities. In the U.Sreéhie competence requirements related to a few
critical activities or operations. However, DNV has found any overall requirements to
competence in drilling operations.

In Norway,there is a general requirement in the regulatibasadequate competence shall be
ensured for all phases of the petroleum activiied that at all times personnel shall have the
competence necessary to carry out activities séifdtySec. 10). The operator shall ensure that
contractors and suppliers are qualified and conmpgER Sec. 14).

Furthermore, employees shall be given necessaeyysadining (AR Sec. 20) and be capable of
handling situations of hazard and accident (AR 36x.

This implies that all relevant personnel in additio professional competence shall have
necessary system knowledge and HSE competencedingle.g. knowledge of hazard and risk
reduction, barriers, and safety culture. This ideicompetence for all positions and roles, e.g.
auditors, management system administrator, maintenpersonnel etc. (MR Sec. 11).

The regulations require establishment of competeegpeirements, that training is carried out
based on identified needs, and that effectivenkf®edraining is evaluated.

The regulations focus on competence and trainiggirements based on risk with functions or
engagement. The regulations are risk-based betaeisesponsible party has to identify
potential failures or mistakes by those perforntagks that can lead to major accident/serious
HSE consequences. Competence criteria are bagbis@and also the function of reducing the
probability of failure and hazards developing fertliMR Sec. 11).

The requirements on training needs are based oararatljusted when new work tasks, new
equipment/technology etc are introduced. Critehi@lde established as to what is to be deemed
necessary training (AR Sec. 20).
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In regards to drilling and well activities (AR Sd®), NORSOK D-010Well integrity in

drilling and well operations”is referred to in order to fulfil the PSA requiremt® However,
this is a recommended, not mandatory, standard 15844“Petroleum and natural gas
industries -- Offshore production installationsRequirements and guidelines for emergency
response’for requirements and guidelines for emergencyaesp and OLF’s Guidelines for
safety and emergency preparedness training Nored@gion 16 are referred to in order to fulfil
the requirements for emergency preparedness aetysahese are also voluntary.

In the U.S.there is competence requirements related to akiictivities or operations. The CFR
strongly emphasise the need for competence in @geitrol and Petroleum Production. The
USCG requires vessels to have competent persamgoeltain Maritime skills, such as
lifeboatman or OIM, Ballast Control Room operattu. én order to be assigned one of these
positions, a USCG training course has to be comglahd a license issued.

In the CFR training requirements, there is empleasisverified training programs, retention of
knowledge and maintaining of understanding as asefperiodic training in regards to well

control or production safety practices (ref 30 GffR1l 250.1501 - 1510). The CFR also gives
detailed requirements for spill response trainiogrses, (ref 30 CFR 254.41) and spill response
exercises (ref 30 CFR 254.42), and required trgifon H2S preparedness in case a prospect has
been deemed “H2S Unkown” or “H2S Present”, (refC3R 250.490 g.).

3.7 MONITORING OF PERFORMANCE

In summaryjn contrast to the Norwegian regulations therenareegulatory requirements on the
operator in the U.S. to conduct management systeitsa In the U.S. the inspections is to a
larger degree the responsibility of the authorities

In Norway,the party responsible shall ensure that dataalected and used to monitor and
control technical, operational and organizatiorsgets in order to ensure regulatory compliance
and improvement of own and other participants’ HfeEormance. This includes i.a.
management system audits, inspections and measue(®® Sec. 14 and 15, MR Sec. 18 and
21). Furthermore, corrective and preventive actiomduding improvement of systems and
equipment shall be identified and implemented (MRR.22).

Learning from events is a focus in the regulatidan-conformities shall be immediately
handled, their causes shall be identified and ctue actions shall be implemented to prevent
recurrence. The actions shall be followed up tasnsffectiveness of the implemented
measures.

The regulation requires that monitoring activitas reflecting the risk picture, with special focus
on major risks.

In the U.S,. there are some requirements on the operatoin@éctions for specific
equipment/systems (e.g. drilling and productionlitaes) shall be carried out and that the results
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shall be recorded (e.g. 30 CFR 250.130, 30 CFR3Ra0nspection of facilities). In addition,
several inspections activities are carried outhgyduthorities.

Section 3.2 in this report states that there isegoirement on establishing a management
system; hence, there are no regulatory requirententise operator to conduct internal
management system audits.

3.8 EMERGENCY PREPAREDNESS

In summarythe Norwegian emergency preparedness for persainsk-based. Apart from that,
no major differences have been found between threv@fpan and the U.S. for emergency
preparedness for personnel.

In Norway,the regulation (AR Sec. 64) has requirements ferojerator or the party responsible
for the operation of a facility to prepare a stggtéor emergency preparedness against situations
of hazard and accident. The emergency prepareghafide established on the basis of results
from a set of defined analysis with regards totyeded environment.

The operators shall cooperate with operators adrgqthoduction licences on the emergency
preparedness against acute pollution. Regionsaeitimon emergency preparedness plans and
common emergency preparedness resources shaliabdisdsed. The Climate and Pollution
Agency may by individual decisions stipulate moe¢ailed requirements with regard to regions.

The operator shall to the extent necessary co-tgeiigh operators of other production licences
to ensure necessary emergency preparedness iretteedd health, working environment and
safety. The Petroleum Safety Authority may undetaie circumstances order and stipulate
conditions for such cooperation. This will incluale order to the effect that the financing thereof
shall be a collective responsibility.

When using vessels and mobile facilities registéneainational shipping register, the operator
shall coordinate its own emergency preparedness jlad those of the contractors (AR Sec. 65).

Furthermore, there shall be a robust emergencyapedpess organisation to be capable of
handling situations of hazard and accident effet§i{AR Sec. 66) and emergency preparedness
plans shall be prepared which at all times desc¢hibeemergency preparedness and contain
action plans in respect of the defined situatidnisazard and accident (AR Sec. 67) .

The party responsible shall ensure that necesstiona are taken as soon as possible in the
event of situations of hazard and accident so(fRtSec. 68):

* The right alert is given immediately

» Situations of hazard do not develop into situatiohaccidents

» Personnel can be rescued in situations of accident

» The personnel on the facility can be quickly arfiCieintly evacuated at all times

* The condition can be normalised when the developwiea situation of hazard and
accident has been stopped
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In the U.S.The U.S. Coast Guard regulates the safety o&hie property on the Outer
Continental Shelf (OCS) facilities and vessels gedan OCS activities, and the safety of
navigation. In addition, the USCG is responsiblegimmoting workplace safety and health by
enforcing requirements related to personnel, wartglctivities, and conditions and equipment
on the OCS.

USCG regulations 33 CFR Subpart N — Outer ContadeSitelf Activities are applicable and is
“intended to promote safety of life and property@@S facilities, vessels, and other units
engaged in OCS activities, protect the marine emwrent”,

Sub-parts B (Manned OCS facilities) and C (Mobilés@ore Drilling Units) in 33 CFR 146 state
are relevant to drilling and well activities. Bathbparts have requirements for operators to
develop and submit approval Emergency Evacuatiand[EEP) to the USCG. The EEP
submissions must include, amongst other requiresnent

* A description of the recognized circumstances, sischires or blowouts, and
environmental conditions, such as approaching tamgs or ice floes, in which the
facility or its personnel would be placed in jeahaand a mass evacuation of the
facility's personnel would be recommended

* For each of the circumstances and conditions de=tm list the pre-evacuation steps for
securing operations, whether drilling or productimeluding the time estimates for
completion and the personnel required

* For each of the circumstances and conditions desta description of the order in which
personnel would be evacuated, the transportat&surees to be used in the evacuation,
the operational limitations for each mode of tramgtion specified, and the time and
distance factors for initiating the evacuation

» For each of the circumstances and conditions destyridentification of the means and
procedures for retrieving and transferring persbdoeng emergency situations and the
ultimate evacuation of all personnel

Furthermore, 33 CFR 146.125 outlines the requirésien emergency drills, it states:

» At least once a yeatr, all the elements of the Eererg Evacuation Plan (EEP) relating to
the evacuation of personnel from the facility mustexercised through a drill or a series
of drills. The drill(s) must exercise all of the ams and procedures listed in the EEP for
each circumstance and condition described in the.EE

» At least once a month, a drill must be conductadl demonstrates the ability of the
facility's personnel to perform their duties anddtions on the facility, as those duties
and functions are described in the EEP.

* The date and time of such drills shall be repomedriting by the person in charge at the
time of the drill to the owner who shall maintalist report record for a year and furnish it
upon request to the U.S. Coast Guard.
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3.9 APPROVALS

In summarythe Norwegian Acknowledgement of Compliance (Ao&juires analysis to be

done of the applicants’ facility and organizatidmeinagement systems with focus on the
applicant’s deviations to the regulation. In adxitio the deviations they must come up with
some mitigating measures to eventually comply withregulation within a specified timeframe.
In addition, to be allowed to carry out drillingenation, the operator has to apply for consent for
a specific well location.

The U.S. EP/APD process seems to be a mix of tmevé&fpan AoC and Application for Consent,
requiring the lessee or operator to detail théurgtionality, well location, and predicted well
characteristics, as well as documents from USCG.

In Norway

Prior to drilling operations an Application for Csent (AfC) needs to be prepared and submitted
to the authorities for approval. The AfC includesfAcknowledge of Compliance (AoC), (for
more details about the AoC, see below). Duringfigld development (after completion of the
exploration drilling) a Plan for Development ande@gtion (PDO) shall be prepared and
submitted to the authorities for approval. The PiB@udes plan for drilling prior to production
(for more details on PDO, see below)

Application for Consent (AfC)

According to the Information Duty Regulations S&the operator must obtain consent prior to
exploration drilling operations.

The Information Duty Regulations Sec. 6 states tf@bperator must submit an AfC to the PSA
sufficient time in advance of planned commencemamd, it provides requirements for the
content of the AfC. The AfC shall, related to mapacident risk, contain:

» adescription of the analyses and evaluations nmadgdation to health, environment and
safety aspects with regard to the activities acdifi@s comprised by the application, and
the results of and the measures to be implementednsequence of these evaluations,

* asummary of the results from the environmentaligrded risk and emergency
preparedness analyses, together with a descriptibow the planned emergency
preparedness against acute pollution has beendae@¥or, cf. the Management
Regulations Section 16 on environmentally oriemiskland emergency preparedness
analyses, and the Activities Regulations Sectionrb4stablishing emergency
preparedness,

See also the Sec. 6 for more information.

Acknowledgement of Compliance (AoC)

Petroleum Safety Authority issues acknowledgement®mpliance for mobile facilities that are
to conduct petroleum activities on the Norwegiart pathe continental shelf. An AoC is
required as a part of the Application for Consent.
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An acknowledgement of compliance (AoC) is an ackedgement from the Petroleum Safety
Authority to the effect that a mobile facility’sdienical condition and the applicant’s organisation
and management system are assessed to be in cagfarth relevant requirements of
Norwegian rules and regulations for the petrolegtivities. The owner of a mobile facility or
another party who is in charge of day-to-day openadf such a facility must have obtained an
AoC when such a facility participates in petroleaativities subject to Norwegian shelf
jurisdiction. The AoC application may be submittedependently of a consideration of consent.

An AoC will constitute part of the documentatiorsisawhen applications are taken up for
consideration by the authorities, particularly @annection with the facility-specific part of an
application for consent. In itself it confers nghi to initiate activities on the Norwegian shelf.

An AoC will be issued on the basis of the authesitiassessment of the condition of the facility,
measured against the rules and regulations applgitite use of mobile facilities on the
Norwegian continental shelf at the time of the AdGe statement will be given based on the
authority’s follow-up of the applicant and the infeation that the applicant has provided about
the facility and the organisational set-up. An A@@ompasses technical conditions, relevant
parts of the applicant’s management system, armajysgormed, maintenance programme and
upgrading plans.

Use of an AoC is conditional upon that the bagisrgguisites and other conditions given in the
acknowledgement are followed up and maintainethdfprerequisites for the acknowledgement
of compliance change, or the acknowledgement isthas erroneous information, the
acknowledgement of compliance will no longer bad:al

When NMD requirements under the Norwegian Maritibneectorate (NMD) have been selected,
these will together with the PSA requirements folne basis for Acknowledgement of
Compliance (AoC) which is required by the PSA fpemtions of MODUs on the Norwegian
Continental Shelf.

The requirement on an AoC is described in the due¢o the Framework regulations sec. 17
about General requirements to material and infaonaand in the AoC Handbook (OLF/NR
065 “Handbook for application for AcknowledgemehGmmpliance (AoQ’ referred to here.

Reference is also made to OLF/NR 082 “Recommendeatebines for acceptance and operation
of mobile drilling facilities holding, or in the @pcation process for, an Acknowledgement of
Compliance (AoC)".

The AoC Handbook provides information about thecgmeNMD requirements that can be used
alternatively to technical PSA requirements.

The AoC Handbook can be found by selecting “Ackremigiement of Compliance” from the drop
down menu at www.psa.no

In the U.S.the30 CFR 250equires all lessees and operators to protectthesalfety and the
environment by:
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=

» Controlling, removing or correcting any hazardousnod gas accumulation or other
health, safety or fire hazard.

» Using the best available and safest technology (BAS
» Conducting all operations in a safe and workmaniienner and
* Maintaining all equipment in good condition.

This list must be submitted to the MMS District Maer for approval.

Before any activities are performed in the GoM CEbExploration Plan must be submitted or if
for a production well, a Development Operations owtion Document (DOCD for the
Western GoM) or Development and Production PlanR[Ed? other than the Western GoM).
Furthermore, an Application for Permit to Drill (B must be submitted. The APD relies on a
Certificate of Inspection or Letter of Compliancerh the USCG depending on whether U.S.or
foreign flagged respectively.

Requirements for an EP are referred in 30 CFR 230227. For a DPP/DOCD the requirements
are recovered in 30 CFR 250.241-262. Additionadnimfation is provided in applicable NTLs.

The Coast Guard has separate ways to handle theUM@tich is flagged in the U.S. and the
MODU which is foreign-flagged.

The U.S. flagged vessels must meet the requirensentsut in 46 CFR 8107.231 to receive a
Certificate of Inspection (COI). The MODU must themdergo annual inspections. In addition,
the U.S. flagged MODU must be dry docked in thespnee of a Coast Guard inspector at least
once every 24 month period or in accordance wittageexceptions as listed in 46 CFR 107.
261 and 107.265

Most MODUs on the GoM OCS are not US-flagged, tfogeethe USCG provides owners of
those non-US flagged MODUs with three options fampliance (33 CFR 146,205):

* Comply with the operating standards of 46 CFR p@#t or,

* The operating standards of the documenting natitheistandards provide a level of
safety generally equivalent to or greater than pinavided under 46 CFR part 109, or

* The operating standards for mobile offshore dgllimits contained in the IMO Code for
the Construction and Equipment of MODUs (IMO AssgniResolution A. 414(Xl))
which has been incorporated by reference and theéresments of 46 CFR Part 109 for
matters not addressed by the Code.

Reference is also made to section 5.2.

3.10 REPORTING AND NOTIFICATIONS TO THE AUTHORITIES

In summaryno major differences has been found between thevégan and the U.S. with
regards to reporting and notification to the auties.
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In Norway,the operator shall ensure co-coordinated and imateetelephonic alert to the
Petroleum Safety Authority of situations of hazamdl accident which have led to or which,
under insignificantly altered circumstances, migévte led to severe and acute injury, acute life-
threatening illness, severe impairment or lossaféty functions or other barriers that endanger
the integrity of the facility, acute pollution (IDRec. 11).

The operator shall ensure that the drilling and ae&tivities program, well location and well path
is submitted according to time-limits stipulatedtbg PSA (IDR Sec. 7) and the drilling and well
activities shall be reported to on a daily baddRISec. 17).

The operator shall report damage to and incident®mnnection with load bearing structures and
pipeline systems to the Petroleum Safety Authaitdata base Corrosion and Damage
(CODAM) (IDR Sec. 18).

In the U.S.33 CFR 146.30 requires that the owner, operatat p&rson in charge of an OCS
facility shall ensure that the Coast Guard is medifas soon as possible after a casualty occurs,
and by the most rapid means available, of eachatigsnvolving the facility which results in:
death or injury to 5 or more persons in a singtedent.

Furthermore, the owner, operator, and person ingehshall ensure that the Coast Guard is
notified promptly of each casualty involving theifay which results in:

* Damage affecting the usefulness of primary lifesgwar fire fighting equipment;
* Injury causing any person to be incapacitated forenthan 72 hours;

« Damage to the facility exceeding $25,000 resulfingh a collision by a vessel with the
facility; or

« Damage to a floating OCS facility exceeding $25,000

In addition to the notice of a casualty requirdé, dwner, operator, or person in charge shall,
within 10 days of the casualty, submit to the Gffi;m Charge, Marine Inspection, a written
report (33 CFR 146.35).

With respect to notification of pollution incidentie person in charge of an offshore facility that
is involved in an incident, including occurrencdsieth pose an imminent threat of oil pollution
shall, as soon as possible immediately notify tloedient (33 CFR 135.305).

The MMS regulation states that the operator myxintehe following incidents (of a certain
impact as described in 30 CFR 250.188) to the ibidtanager immediately via oral
communication, and provide a written follow-up refpard copy or electronically transmitted)
within 15 calendar days after the incident. In cafSecidents of a lower level, the operator must
provide a written report of the following incideritsthe District Manager within 15 calendar
days after the incident.

30 CFR 254.46(a) requires immediate notificatiotht®National Response Center upon
discovering and oil spill from own facility, an @pill from another offshore facility, or an
offshore spill of unknown origin.
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30 CFR 254.46(b) requires notification to the MMSpill that are one barrel or more or, if the
volume is unknown, is thought to be one barrel oram If the spill is 10 barrels or less, one
must make the required notification by telefaxtte appropriate MMS District office. If the spill
is more than 10 barrels, one must make the requinétication to the appropriate MMS office
by telephone.

30 CFR 254.46(c) requires immediate notificationhaf appropriate MMS District office and the
responsible party, if known, upon discovery of dl spsulting from operations at another
offshore facility.

Drilling and well activities must be reported wegeklccording to 30 CFR 250.468 b.

3.11 REFERENCES

(INTERNAL NOTE: To be completed)
30 CFR Subpart
30 CFR Subpart
30 CFR 250, Subpart D—Oil and Gas Drilling Operasi (400-490)
30 CFR Subpart H Oil and Gas Production Safetyefys (800-808)

Memorandum of Understanding (MOU) between MireManagement
Service, U.S. Department of the Interior and Uni¢ates Coast Guard, U.S.
Department of Homeland Security , signed 30 Sepeer2004

API RP 14C Recommended Practice for Analysis, @ednstallation, and
Testing of Basic Surface Safety Systems for Offslinoduction Platforms,

API RP 14J, Recommended Practice for Design arzadtda Analysis for
Offshore Production Facilities

33 CFR 146.30 Notice of casualties.

Minerals Management Service Notice to LesseeOpuatators of Federal
Oil, Gas and Sulphur Leases in the Outer Contimn&ttalf (NTL No. 2008-
NO02) Outer Continental Shelf (OCS) Inspection Paogr

Federal Register /Vol. 74, No. 115 /Wednesdaye Jufy 2009 / Proposed
Rules - Minerals Management Service 30 CFR Part-Zfety and
Environmental Management Systems for Outer Contahl&helf Oil and
Gas Operations

33 CFR 146 Operations
33 CFR 135.305 Notification procedures.
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4 DRILLING AND WELL ACTIVITIES REQUIREMENTS
4.1 INTRODUCTION

This section covers the differences in regulatequirements for specific drilling and well
activities.

Drilling and well operations on the NCS must folltive PSA Regulations Relating To
Conducting of Activities in the Petroleum Acti\ati@ he Activities Regulations)The activities
highlighted in this regulation range from maintec@nequirements for pressure control
equipment to drilling and well activities. Furthesre, NORSOK is used as an important
supplement in the guidelines to the regulationgdej well requirements for drilling activities,
well control, well construction and barrier requrents. NORSOK D-010/ell integrity in
drilling and well operations'joes on to detail various specific well barrieuations throughout
the lifecycle of a well and the respective recomdeshBOP arrangements.

The MMS requirements are structured in a differeahner than the PSA requirements. In
contrast to the brief performance based regulapoogided by PSA, the CFRs outline task
specific instructions. The instructions relatecdtivities relevant for this report are mainly foun
in 30 CFR 250 subparts D, E, F which covers Dglli@ompletion, and Workover Operations
respectively. Furthermore, several internatiorahgards are incorporated by reference.
However, it is important to mention that all peetimt standards are not referenced in the MMS
requirements, e.g. APl RP 53.

Also, certain NTL’s (Notice to Lessees and Opegt@sued by the MMS may also cover
guidelines or supplemental requirements on spesiiges related to Petroleum Activities.

4.2 WELL DESIGN REQUIREMENTS

In summaryNorwegian regulations leave it to the operat@how compliance to their safety
philosophy and give the operator an option to usbabilistic methods. U.S. regulations give
detailed requirements to the content of the Apgpiticafor Permit to Drill which shall be
approved by MMS.

In Norway,the PSA Activities Regulation requires having dlyweogramme that describes the
activities to be carried out and the equipmentaated, AR Sec. 72. No specific requirements
are given to the well design itself. The Guidedine Sec. 72 make reference to NORSOK D-010
(should ref. Section 2.2.2 of this report) for the Welb§ramme and state that the Well
Programme must be updated for wells that have @t lsompleted according to plan. NORSOK
D-010 requires the well to have an acceptableaigkilure (by means of risk analysis)
throughout the defined life cycle of the well.

In all operations there is a fundamental princigotethe NCS to have independent and tested well
barriers (plural) and for each operational stepoidueier elements shall be defined, AR Sec. 76. It
also requires a design basis, premises, assumptindgoad case scenarios to be established for
the well. Minimum design factors or other equivalacceptance criteria shall be pre-defined for:
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* Dburst loads,

» collapse loads,

» axial loads,

* tri-axial loads.
For probabilistic calculations of loads and ratintye probability of failure should be less than
10-)

It is thus the responsibility of the operator toye that it is in control of the operations it imds
to perform. The definition of a design basis igraportant starting point in this process.

The possibility of drilling relief wells from twol&rnative locations are required and it is
required to know the well location and path atiatles and they shall be chosen based on well
parameters important for safe drilling.

* Inthe U.S.the regulations 30 CFR 250 Subpart B describepltdres that must be
submitted in order to commence with any activibesa specific lease.
If a APD was not submitted with a EP or DOCD,(DPBYbmit the required number of
copies of Application for Permit to Drill (APD) (Fm MMS-123) and Supplemental
APD Information Sheet (Form MMS- 123S). (Note Seetion 3.10)

30 CFR 8§250.411 contain requirements for the falhguw

Table 4-1 Information required in addition to APD (30 CFR 8§250.411)

Where to find
a
description

Infarmation that you must include with an
APD

{a) Plat that shows locations of the proposed | §250.412
well,

(b) Design criteria wsed for the proposed | §250.413
well.

(c) Drilling prognosis ......cceieccincecineee. | 9250474

(d) Casing and cementing programs .......... | §250.415

(g) Diverter and BOP systems descriptions .. | §250.416

(f) Requirements for using an MODU ........... | §250.417

(g) Additional information ... | §250.418

Descriptions to paragraphs in Table 4-1 are:
» The design criteria for the well,30 CFR §250.418straddress the following:
Pore pressures;
Formation fracture gradients, adjusted for wateptte
Potential lost circulation zones;

o O O O

Drilling fluid weights;
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o Casing setting depths;
0 Maximum anticipated surface pressures
* The drilling prognosis 30 CFR §250.414 will inclutthe procedures for drilling the well

* The casing and cementing programs, 30 CFR 8250Md$\, include, setting depth,
casing type and grade, casing design safety fadiqrs and amount of cement, etc.

It is required to submit the availability of a tgdrill a relief well as well as the estimated ¢ino
do so as part of an EP, 30 CFR 250.213 ().

In addition to the above, the MMS has issued NTih.$Standard Conditions of Approval for:
* Well Activities (NTL No. 2009-G21)
» Standard Reporting Period for the Well Activity Rep(NTL No. 2009-G20),

* How to evaluate and manage wells that have a casassure during production (NTL
No. 2009-G22).

The prescriptive nature of the U.S. regulatiorshiswn above as it dictates what shall be part of
an APD. The establishment of a specific designshiasiot required, although § 250.107
provides broad requirements to protect healthtgabeoperty, and the environment.

4.3 WELL BARRIER REQUIREMENTS

In summaryDNV did not find that 30 CFR 250 uses the termigglor concept of well barriers
within this study (see Fact box 5). 30 CFR §250.d@@s however give requirements to the same
barrier elements (e.g. casing and cementing) desttin NORSOK D-010, but it does not put
elements in relation to each other in terms ofibesr

In Norway,an important principle in both the PSA Activiti@sR Sec. 76) and Facilities (FaR

Sec. 47) regulations is the concept of well basreerd the control of these. If a barrier fails, no
other activitieshall take place than to restore the well barrier. Atég Regulation (AR Sec.

77) states that if well control is lostshall be possible to regain the well control by direct
intervention or by drilling a relief well. It als@quires the operator to have an action plan on how
well control can be regained. The Guidelines fahks®ctions refers to NORSOK D-010 in the
area of health, working environment and safety. §thedard requires the operator to define their
well barriers and their acceptance criteria pmocémmencement of an activity or operation.

This standard also gives guidance on the acceptaiteda for a well barrier and how it can be
tested and monitored, NORSOK D-010, section 15.

One of the strengths of NORSOK D-010 is the illatte nature of describing the well barriers
in form of well barrier schematics (in terms ofrpary and secondary) through the various phases
of drilling and well design.
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In the U.S.30 CFR 250 does not use the terminology or conueywell barriers. However one
paragraph ask the question; 30 CFR 8250\t must | do to keep wells under control?
According to the regulation, the answer is:

* You must take necessary precautions to keep welksrcontrol at all times. You must:

» Use the best available and safest drilling techgglto monitor and evaluate well
conditions and to minimize the potential for thélweflow or kick;

» Have a person onsite during drilling operations wkpresents your interests and can
fulfill your responsibilities;

* Ensure that the toolpusher, operator’s representgtor a member of the drilling crew
maintains continuous surveillance on the rig flbmm the beginning of drilling
operations until the well is completed or abandgnedess you have secured the well
with blowout preventers (BOPs), bridge plugs, cempéugs, or packers;

» Use personnel trained according to the provisiohsubpart O; and

* Use and maintain equipment and materials necedsagnsure the safety and protection
of personnel, equipment, natural resources, ancetheronment.

Further, 30 CFR 8250.428ks the questiofiWhat must | do in certain cementing and casing
situations?”Table 4-2 describes what is meant by "certain céimg@and casing situations” as
well as the actions to be taken.

Table 4-2 Actions to be taken in certain cementingnd casing situations, 30 CFR §250.428

If you encounter the following

situation: Then you must . . .

(a) Have unexpected formation pressures or | Submit a revised casing program to the District Manager for approval.
conditions that warrant revising your casing
design.

(b) MNeed to increase casing setting depths | Submit those changes to the District Manager for approval.
more than 100 feet true vertical depth (TVD)
from the approved APD due to conditions
encounterad during drilling operations.

() Have indication of inadequate cement job | (1) Pressure test the casing shee; (2) Run a temperature survey: (3) Aun a ce-
(such as lost returns, cement channeling, or ment bond log; or (4) Use a combination of these technigues.
failure of equipment).

(d) Inadequate cement job ........ccccvviiiiceeen. | Re-cement or take other remedial actions as approved by the District Manager.

() Primary cement job that did not isolate ab- | Isolate those intervals from normal pressures by squeeze cementing before
normal pressure intervals. you complete; suspend operations; or abandon the well, whichever occurs

first.

(f) Decide to produce a well that was not origi- | Have at least two cemented casing strings (does not include liners) in the well.
nally contemplated for production. Mote: All producing wells must have at least two cemented casing strings.

(g) Want to drill a well without setting con- | Submit geologic data and information to the District Manager that demonstrates
ductor casing. the absence of shallow hydrocarbons or hazards. This information must in-

clude logging and drilling fluid-monitering from wells previously drilled within
500 feet of the proposed well path down to the next casing point.
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{h) Meed to use less than required cement for | Submit information to the District Manager that demonstrates the use of less
the surface casing during fleating drilling op- cement is necessary.
erations to provide protection from burst and
collapse pressures.

(i) Cement across a permafrost zone ............... | Use cement that sets before it freezes and has a low heat of hydration.
(i} Leave the annulus opposite a permafrest | Fill the annulus with a liquid that has a freezing peint below the minimum per-
zone uncemented. mafrost temperature and minimizes cpposite a corrosion.

30 CFR250 (8250.420) does give requirements tgdhee barrier elements (e.g. casing and
cementing) described in NORSOK D-010, but it doetsput elements in relation to each other in
terms of barriers. Typical requirements for thermgsre such as toptoperly control formation
pressure and fluids’and“prevent communication between separate hydrocaihesaring

strata”.

There are also requirements similar to the perfacedased requirements of the PSA, dlge "
casing design must include safety measures thatremgll control during drilling and safe
operations during the life of the well" (§ 250.4@)(2)).

Fact box 5

MMS and concept of well barriers

In the U.S. Senates Hearing 111.303 p. 52, 2009-11-19, Deputy Director Walter
Cruickshank of the MMS states that “... we require redundant barriers...” under a discussion
of well design. This indicates that the concept of well barriers is underlying in the
requirements in 30 CFR 250.

4.4 RISER MARGIN REQUIREMENTS

In summaryNORSOK D-010 “Well integrity in drilling and wediperations”, has general
requirement to drilling with a riser margin, bugjterements to compensating risk reducing
measures when not drilling with a riser margin. 8lse Fact box 8.

There are to DNVs knowledge no requirements tgex margin in the U.S or similar
compensating measures.

In Norway,the PSA (AR Sec. 76) refer to NORSOK D-010, faiads related to riser margin.
NORSOK D-010 is ambiguous when it comes to theireqent of having a riser margin. In
Table 1(Fluid Column) of Section 15.1 it does sthtd:

“The hydrostatic pressure shall at all times be &do the estimated or measured pore/reservoir
pressure, plus a defined safety margin (e.g. nsargin, trip margin)”

Table 1 also refers to ISO 10416, which statesttieat should always be a safety margin which
considers issues such as the riser margin. Whemgaowo deeper waters it may not be feasible
to achieve a riser margin without exceeding thenfttron fracture pressure, hence NORSOK
section 5.4.2 (Table 4-3) opens up for alternatm@mpensating measures to that of having a riser
margin. See also Fact box 8.
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Table 4-3 From NORSOK D-010‘Well integrity in drilling and well operations”, Sec. 5.4.2

No. Element Additional features, requirements and guidelines
name
Table | Fluid column Riser margin (only applicable for vessels with a marine riser)
.1

The fluid column is not a qualified well barrier when the marine riser has been
disconnected. Planned or accidental disconnect of the marine riser, resulting in
loss of the fluid well barrier shall be planned for. Procedures for planning and
implementation of compensating measures shall be established.

If the uncased borehole has penetrated hydrocarbon bearing formations or
abnormally pressured formations with a flow potential and the hydrostatic
pressure in the well with the riser disconnected may become less than or equal
to the pore/reservoir pressure of these formations, risk reducing measures shall
be established with the following priority :

A. reduce the probability of having an influx during the disconnect period
B. strengthen the availability/reliability of the remaining well barrier.

The following table is listing some examples of risk reducing measures that
could be applied.

Risk Comments
Priority | reducing
measures

A Drill with Maintain a drilling fluid density that will provide an overbalance with
"Rise_r _ the marine riser disconnected.

Margin This alternative shall be assessed as the primary compensating
measure.

A Spota Displace the entire well or part of the well to a fluid with a density that
weighted will provide an overbalance towards zones with a flow potential with
fluid the marine riser disconnected.

B Install a Install a bridge plug with storm valve below the wellhead.
bridge
plug

B Two Use two shear-/seal rams in the drilling BOP as an extra seal
shear- element during hang-off / drive-off situations.

/seal rams

The examples listed are however not fully equivialernaving a riser margin as a riser
disconnect could occur at any instant, in whictedagre is insufficient time to spot a weighted
fluid or to install a bridge plug. Having two shésgal rams maybe a good idea, but it does not
ensure proper sealing because of the un-sheatabis discussed in 5.4.4 However, it is
interpreted that in Table 4-3 it is acceptabldrith without a riser margin as long as necessary
risk reducing measures have been put in place.

In the U.S.30 CFR 250.442 states that “Before removing themeaiser, you must displace the
riser with seawater. You must maintain sufficieptltostatic pressure or take other suitable
precautions to compensate for the reduction ingoreS. However term Riser Margin is not
used.

NTL No. 2008-G07 covers Managed Pressure DrillM& D) Projects with surface BOPs but
not yet subsea BOPs. It does state that the NTlLbeitevised once the International
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Association of Drilling Contractors (IADC) complstés recommended practice for MPD for
both surface BOP’s and subsea BOP's.

Fact box 5

What is a riser margin?

The mud column in a riser exerts greater pressure than surrounding seawater pressure
since mud density is higher than the seawater density. A riser leak or disconnected riser
allows mud column pressure to equalize with seawater pressure at the depth of the leak or
disconnect. This difference in mud column pressure and seawater pressure is termed “riser
loss”. In deep water, this “riser loss” could be significant depending on water depth and
mud weight. In shallow water there is typically enough hydrostatic pressure from the
remaining drilling or completion fluid in the well plus the seawater to contain formation
pressure in the event of a riser leak, termed “riser margin”.

The riser margin is constrained by the gap or the operational window defined by the
fracturing pressure at the casing shoe and hydrostatic pressure in connection with the
expected pore pressure from the formation. Figure 4-1 provides an illustration of a casing
program with pore pressure and fracture pressure illustrated for a deep and high pressure
well.

When drilling, the most fragile formation or the lowest fracturing formation pressure is
usually placed just below the last casing shoe and the highest pore pressure tends to be
near to the end of that drilling phase. As the water depth becomes deeper, the gap between
pore and fracturing pressures tends to be reduced substantially, and it becomes impossible
to maintain a riser safety margin without exceeding the fracturing pressure. Because of
this, other techniques such as underbalanced, dual gradient, and managed pressure drilling
have been proposed. Although these terms may by some be considered subsets of each
other, the basic idea is to get around the limitation/restriction of having a homogenous mud
column open to atmospheric pressure at the surface while drilling. This may be used to
better control the downhole hydrostatic pressure at the drill bit. Whereas some techniques
combines a surface pressure with a lower mud weight, others use mud columns of different
weights or even vary the height of the mud column within the riser. Without going into
more detail on each of the variations that exist or the equipment that is necessary, some of
these techniques (not all) does not ensure overbalance in the event of a riser disconnect.
However because of the reasons described above, similar techniques may very well become
necessary in order to drill the future deepwater wells whether the location is NCS or GoM.
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Figure 4-1 lllustration of a casing program with pae pressure

4.5 REQUIREMENTS TO CASING AND CEMENTING ACTIVITIES

In summaryNorwegian regulations gives overall requirementsaimenting based on the well
barrier principle while U.S. requirements are maegailed. In general the requirements are
similar although presented differently. U.S. regments require greater cement height in the
casing annulus above hydrocarbon bearin zonesefuires less cement above hydrocarbon
bearing zones with flow potential (500 ft vs. 200mNORSOK D-010).

In Norway,Neither the PSA Activities regulation nor its gelithe gives any specific
requirements on casing and cementing activitiesrd is however requirements to well barrier
elements and NORSOK D-010 as discussed in 4.3.

NORSOK D-010, lists the requirements on how toglesierify and monitor casing (Table 2),
casing cement (Table 22) and cement plugs (Table Rdr casing cement it is required that the
casing annulus is cemented 100m above the caso®g Slerification of this cement height is
required. Testing requirements are given throughm&tion strength testing for casing cement
and maximum anticipated differential pressure fsicg.

Some requirements for the cementing unit are gbyeRaR Sec. 51, but these are related to its
design, pollution and health of the personnel dpegahe unit. The tendency in Norway has for a
while been to get away from "black” pollutant cheaté to "green” degradable chemicals, which
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also to some extent applies to the cement, foredasons above. This may however in some
instances be considered to contradict the fundtiomgoses of using cement as a well barrier.

In the U.S.requirements to casing and cementing programs)gasd cement are given in 30
CFR 8250.420. Further regulations require the gaaid cementing program to includgpe

and amount of cement (in cubic feet) planned fehezasing stringy 30 CFR §250.415 (cJor
areas with shallow water flow potentials or hazadd a water depth greater than 500ft, 30 CFR
§250.415 also require a statement on how the bastiges of APl RP 65,Recommended
Practice for Cementing Shallow Water Flow ZoneB&ep Water Wellsis evaluated.

Cement plugs for permanent and temporary abandanseavered by 30 CFR 250.1715

Some additional requirements are given accordinbeaaasing type in 30 CFR 8250.421, Table
4-4,
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Table 4-4 Casing and cementing requirements acconaljy to casing type (30 CFR § 250.421)

Casing type

Casing requirements

Cementing requirements

{a) Drive or Structural .......

{b) Conductor ....oceviiieanee

{c) Surface ....oiiiiienes

(d) Intermediate ................

(&) Production ...

(f) Liners ..oooeeiiccnncennnnn

Set by driving, jetting, or drilling to the minimum
depth as approved or prescribed by the Dis-
trict Manager.

Design casing and select setting depths based
on relevant engineering and geclogic factors.
These factors include the presence or ab-
sence of hydrocarbeons, potential hazards, and
water depths.

Set casing immediately before drilling into for-
mations known to contain oil or gas. If you en-
counter cil or gas or unexpected formation
pressure before the planned casing point, you
must set casing immediately

Design casing and select setting depths based
on relevant engineering and geclogic factors.
These factors include the presence or ab-
sence of hydrocarbeons, potential hazards, and
water depths.

Design casing and select setting depth based
on anticipated or encountered geologic char-
acteristics or wellbore conditions.

Design casing and select setting depth based
on anticipated or encountered geologic char-
acteristics or wellbore conditions.

If you use a liner as conductor or surface cas-
ing, you must set the top of the liner at least
200 feet above the previous casing/liner shoe.

If you use a liner as an intermediate string
below a surface string or production casing
below an intermediate string, you must set the
top of the liner at least 100 feet above the
previous casing sheoe..

It you drilled a portion of this hole, you must use
enough cement to fill the annular space back
to the mudline.

Use enough cement to fill the calculated annular
space back to the mudline.

Verify annular fill by observing cement returns. If
you cannot cbserve cement returns, use addi-
tional cement to ensure fill-back to the
mudline.

For driling on an artificial island or when using a
glory hele, you must discuss the cement fil
level with the District Manager.

Use enough cement to fill the calculated annular
space to at least 200 feet inside the conductor
casing.

When geolegic conditions such as near-surface
fractures and faulting exist, you must use
enough cement to fill the calculated annular
space to the mudline.

Use anough cement to cover and isolate all hy-
drocarbon-bearing zones and isolate abnor-
mal pressure intervals from normal pressure
intervals in the well.

As a minimum, you must cement the annular
space 500 feet above the casing shoe and
500 feet above each zone to be isolated.

Use encugh cement to cover or isolate all hy-
drocarbon-bearing zones above the shoe.

As a minimum, you must cement the annular
space at least 500 feet above the casing shoe
and 500 feet above the uppermost hydro-
carbon-bearing zone.

Same as cementing requirements for specific
casing types. For example, a liner used as in-
termediate casing must be cemented accord-
ing to the cementing requirements for inter-
mediate casing.

The question: When may | resume drilling after cementing®’answered in 30 CFR §250.422.
This is either 8 or 12 hours depending on the bfpsasing (conductor, surface, intermediate,
etc.). Additional requirements are given for thsing and cementing for sulphur operations in
30 CFR §250.1608.

Requirements for pressure testing of the casingiass in 30 CFR § 250.423. It is stated that:

“.. If the pressure declines more than 10 percent30-aninute test or if there is another
indication of a leak you must either re-cementarepr run additional casing to obtain a proper
seal”. Minimum test pressures according to casing typeaso given although the MMS District
Manager may approve or require other test presshiaesthose listed.

Temporary cement plugs are covered in 30 CFR §720.1
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4.6 WELL PRODUCTION TEST REQUIREMENTS

In summaryNorwegian regulation gives overall requirementa/édl testing based on the well
barrier principle while U.S. requirements are miegailed.

In Norway,the PSA Acivity regulations (AR Sec. 78), referea®ORSOK D-010 Ch. 6 for well
testing. This section in NORSOK details well baraeceptance criteria, well control action
plans, and gives specific well test design scharsati various scenarios. Additionally, there are
further detailed design criteria in NORSOK D-SR-0WZell testing systems”.

In the U.S..if well testing is to be performed, the U.S. ragions, 30 CFR 8§250.460, require it to
be included in the APD (form MMS-123) or in an Aigption for Permit to Modify (APM)
(form MMS-124). These plans must include the foitay:

» Estimated flowing and shut-in tubing pressures;

» Estimated flow rates and cumulative volumes;

e Time duration of flow, buildup, and drawdown pespd

» Description and rating of surface and subsurfacst gguipment;

» Schematic drawing, showing the layout of test egeiq;

» Description of safety equipment, including gas deis and fire-fighting equipment;
* Proposed methods to handle or transport producgdsgt and

» Description of the test procedures.

The MMS District Manager must be given at leash®drs notice before starting a well test.

Fact box 6

Operating 1500m waterdepth

It is difficult to justifiably argue that there are major operational differences which impact
the well safety which is purely related to the water depth. Equipment has been qualified to
operate in larger water depths than 1,500 meters, and as such there are no technical
equipment issues related to operating in these water depths.

One of the main differences related to operating in waters exceeding 1,000 meters is the
ability to always operate with a riser margin which was discussed in Fact box 5. However,
this is also strongly dependent on the reservoir pressure.

Other issues which could be more complicated in deeper waters are:

* Well control — The longer distance could complicate a well control operation and will
have an impact on the time required to successfully conduct the well control
operation.

* @Gas influx — With a longer riser above the BOP the amount of gas which could
migrate into the riser undetected could be significantly larger, making the circulating
operation more complicated as more gas will have to be handled on the surface.
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e Riser leaks — The larger number of riser joints could impact the probability of having
a riser leak. On the other hand deeper waters provide a larger operating window
and less exposure on the riser.

None of the points listed above can however exclusively be contributed to the water depth.
In combination with other complicating factors, i.e. tight operating margins or high pressure
reservoirs, water depth could however be a complicating factor.

4.7 REFERENCES

PSA Activities Regulation

PSA Facilities Regulation

NORSOK D-010, Well integrity in drilling and webperations
NORSOK D-SR-007, Well testing system

30 CFR 250, Subpart A—General (100-199)

30 CFR 250, Subpart B—Plans and Information (299)2

30 CFR 250, Subpart D—Oil and Gas Drilling Openasi (400-490)
30 CFR 250, Subpart Q—Decommissioning Activiti€s(q0-1754)
NTL No. 2009-G21

NTL No. 2009-G20

NTL No. 2009-G22
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5 FACILITY AND DRILLING SYSTEM REQUIREMENTS
5.1 INTRODUCTION

This section covers the differences in regulatequirements for MODU and specific drilling
systems.

Basic standards for drilling systems follows ARIretards and recommended practices which
were recently has been developed into equivalédtdtandards. For facilities operating on the
NCS there are additional requirements in PSA’s|Fi&s regulation which further refers to
DNV'’s offshore standard DNV-OS-E101 for MODUs an@RSOK D-001*Well integrity in
drilling and well operations{mainly used for fixed installations).

The Department of the Interior's MMS requiremermsthe U.S. part of GoM are structured in a
different manner than the equivalent PSA requirdmérhe instructions related to facilities
relevant for this report are mainly found in 30 CEbO subparts D, E, F which covers Drilling,
Completion, and Workover Operations respectivelyttiermore, several international standards
are incorporated by reference.

Also, certain NTL's issued by the MMS may also aogeidelines or supplemental requirements
on specific issues related to Petroleum Activities.

Maritime rig systems are in general covered byith® MODU code with additions in Class
requirements and flag state requirements. NMD Hdgianal requirements to rigs operating in
the NCS. Rigs entering into the NCS are subjeantapproval from PSA through the
acknowledgement of compliance process as desanbsettionError! Reference source not
found..

5.2 RIG REQUIREMENTS

In summarygenerally the US coast guard require that drilBggtems shall be design according
to best industry practice and are analyzed by tepsmnal engineer at the time of new building,
while the Norwegian regulations require the rig ewto assess the design and the condition of
the drilling system to present valid requiremeifitsee AoC scheme requires that the latest edition
of applicable regulations and referred standardi bk used as basis for compliance irrespective
of a unit's age.

In Norway,permission for operation of drilling rigs on themegian Shelf is regulated through
the Norwegian Petroleum Safety Authority (PSA) Aokttedgement of Compliance (AoC)
scheme as described in chapter 2.2.2.

The AoC is issued as a diploma by the PSA as anoadikedgement to the effect that a mobile
facility’s technical condition as well as the owfmeanager’s organisation and management
system have been assessed by PSA and found tacbeformity with relevant requirements of
Norwegian rules and regulations for the petroleghvdies.
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In addition to having valid flag state and classifion certificate the AoC scheme also requires a
Mobile offshore drilling unit MODU to comply with:

* selected Norwegian Maritime Directorate (NMD) reggidns

* requirements to drilling systems as stipulatedS#\R-acility Regulations chapter 1V
“Drilling and Well Systems” which refer to DNV’s tshore standard DNV-OS-E101 for
MODUs or NORSOK D-001 (mainly used for fixed indibns).

* requirements to the working environment stipulateNORSOK S-002

The AoC scheme requires that the latest editicappficable regulations and referred standards
shall be used as basis for compliance irrespeofigeunit’s age. It is also a prerequisite for
maintaining an AoC that a MODU including drillingsgems are regularly evaluated according to
any new editions of regulations and standards heswged.

All deviations from regulations and standards ningsidentified, and either be complied with or
presented to the authorities as a justified demiatequest. The owner is required to have a
documented formal system for identification, repyt evaluation and follow-up of deviations as
part of his management system.

In the U.S.or Floating Outer Continental Shelf Facilitiesrénare two regulatory bodies
involved: MMS and USCG where each responsibilitglagified through a memorandum of
understanding between the two bodies. See figureBtoadly, MMS covers structures, process
safety and well control, and USCG covers machinédggaving and firefighting, and stability.

Mobile Offshore Drilling Units with U.S. flag need comply with 33CFR § 143.205, and Non
US Flagged units must comply with 33CFR § 143.20fis indicates that foreign flag units need
only hold a valid MODU code certificate and obtaihetter of Compliance from USCG. In
practice, USCG will inspect the foreign flag MODdt fissue of a Letter of compliance, and
MMS will periodically inspect the well control fdties.

As per 46CFR 58.60-11/13 the USCG indicates dglfacilities as industrial systems. Analyses,
plans, diagrams, and specifications must be andlgye registered Professional Engineer for
criteria adherence and manifest safety.

Reference is made to section 3.9.

5.2.1 MUD CONTROL SYSTEM

In summaryno major differences in the requirements are fdondhis system.
5.2.2 EMERGENCY SHUTDOWN SYSTEMS

In summaryno major differences in the requirements are fdondhis system.
5.2.3 FIRE AND GAS SYSTEMS

In summaryno major differences in the requirements are fdondhis system.
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5.2.4 HAZARDOUS AREA CLASSIFICATION
In summaryno major differences in the requirements are fdondhis system.
5.2.5 DYNAMIC POSITION SYSTEM

In SummaryPSA requires that a unit performing drilling operas with a dynamic positioning
system for station keeping needs to have a DPS3ifitadion. This is the highest level of
classification of station keeping systems.

No such requirements are in effect for the U.St pGoM at the current time.

Fact box 6

Dynamic Positioning Systems

A DP (Dynamic Positioning system) is a system which automatically holds a vessel to a
wanted heading and position, or a predefined track, exclusively by means of thruster force.
The term “DP system” is referring to the complete installation necessary for dynamically
positioning a vessel, comprising of 1) the power system, 2) the thruster systems and 3) the
DP control system.

There are three main levels to which DP systems are classed, defined by the IMO MSC/Circ.
645, “Guidelines for Vessels with Dynamic Positioning Systems”. These are in referred to as
IMO equipment class 1, 2 and 3. The different class societies have their own DP notations,
relating to these IMO equipment class definitions, though with some individual differences
based on different interpretations of the guidelines.

The main definitions for the different classes is:
* C(Class 1: Loss of position may occur in the event of a single failure.

e C(Class 2: Loss of position shall not occur in the event of a single failure of any active
component or system. (Static components such as cables, piping etc is not
considered).

e Class 3: As for class 2, but also including a) static components, b) loss of all
components in any one watertight compartment from fire or flooding and c) loss of
all components in any one fire sub division from fire or flooding

Consequently, class 2 and 3 systems require redundancy in technical design. In addition,
class 3 systems require physical separation (fire insulated) between all systems and
components providing the required redundancy. Also, for class 3 it is required to have a
backup DP control system, in a location which is physically separated (and fire insulated)
from the redundant main DP control system.

5.3 BOP

5.3.1 BOP REQUIREMENTS

In summaryNorwegian regulations require an additional sigherar ram/casing shear ram to the
blind shear ram, while the U.S. regulations do not.
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In Norway ,according to DNVs Offshore Standard DNV-OS-E101(Der 2009) a DP unit is
required to have two shear rams. The first is @&isgapear ram/casing shear ram capable of also
cutting casing and drill string tool joints but hatut sealing capabilities . The second being a
blind shear ram, with sealing capabilities, whitdses in the well. Having two rams able to cut
the drill string, and also one able to cut thermgsincreases the rigs ability to close in and
disconnect from a well in case of an emergency.

In the U.S.this is not a requirement. In fact, only one shaar is required by §250.442(b).
It should be noted that a casing/super shear ramaily does not seal after shearing.

5.3.2 BOP CONTROL SYSTEM

In summaryNorwegian regulations require floating facilitiesve an alternative activation
system of the BOP and a system that ensures redé#se riser before a critical angle occurs.
This is not a U.S. requirement. Reference is madakscussion of NTLs in section 2.2.1.

In Norway,it is a requirement that MODUSs shall have an aliwe activation system for
activating critical functions on the BOP for usdlie event of an evacuation from the rig (FaR
Sec. 48). The examples that are mentioned in tlleue to FaR Sec. 48 is either a system that
is acoustically operated, ROV operated or remotdrotled in some other way. This is not a
direct requirement in the GoM.

There are also requirements on the NCS statinguliddUs shall be equipped with a
disconnection system that secures the well andsetethe riser before a critical angle occurs,
(FaR Sec. 49).

The Norwegian regulation also requires three copimoels with means of BOP activation, one
of which shall be located in a “safe area”, FaR. @8dGuidelines.

In the U.S.jt seems to be indicated in MMS NTL No. 2009-G$Ilgaidance that BOP backup
activation systems in the event that the marirer isdamaged or accidentally disconnected are
also required by them, though it is not found @&ctireference in the MMS regulations.

In the GoM two control panels with means of BORvation are required, where one shall be
located away from the drill floor 30 CFR §250.443.

It should also be mentioned that in the MMS Regoite80 CFR §250.107, it is stated ttfa}
You must use the best available and safest teatm@AST Whenever practical on all
exploration, development, and production operationgeneral, we consider your compliance
with MMS regulations to be the use of BASHowever, how this regulation is enforced is
beyond the scope of this report.

5.3.3 CHOKE & KILL SYSTEM

In summaryno major differences in the requirements are fdondhis system.
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5.3.4 DIVERTER SYSTEM

In summaryno major differences in the requirements are fdondhis system.

5.4 OVERVIEW OF BOP CONTROL SYSTEM CONCEPTS

This section is informative and has been incluadegite an overview of the different control
systems concepts utilised on drilling rigs in b@&bM and NCS.

Control systems for topside BOPs may utilize diteatraulic power from the hydraulic power
unit (HPU) for actuating function (i.e. BOP RAM)hiE is not feasible for subsea BOP control
systems in deepwater applications as the distanoethe HPU (located on the topside) to the
subsea BOP, resulting in very slow response tingcadme of the length of the control umbilical
and the hydraulic volume needed to actuate a RAM.

5.4.1 DISCRETE HYDRAULIC SYSTEMS

The basic control systems used for Subsea BORbalBscrete Hydraulicsystems. Here the
actuating function supply and the control functesa separated within the umbilical. The control
function is supplied through thinner lines withinetumbilical called pilot lines while the
actuating supply is a thick line in the umbilicabrmally supplying energy to more than one
function. In addition, subsea accumulators are tseatbre hydraulic energy to reduce response
time. Hydraulically operated directional controlwes (DCVs) located within the control pod,
directs hydraulic fluid to the desired ram. EachRBfonction will have one pilot line operating
one DCV function (within one control pod). The DC&i® actuated through the pilot lines and
since the volume needed to operate the DCVs aré smaller than the BOP function itself, the
response time is improved compared to the diredtdufic systems.

5.4.2 ELECTRO-HYDRAULIC SYSTEMS

An improvement in subsea BOP control systems has thee Electro-Hydraulic system. For
these systems, the pilot lines within the umbileed replaced with electrical lines and the DCVs
in the control pod are electrically actuated usialgnoids. These systems can again improve the
response time for the BOP control systems.

5.4.3 MULTIPLEX SYSTEMS

The latest generation of subsea BOP control systeensalledMultiplex (MUX)control systems.
Instead of having one electric line for each DAV tcommunication signals for all the DCVs can
be sent through the same electric cable. This regja Subsea Electronic Module (SEM) that can
read the coded signal and send electric powergtoaiuired DCV. An advantage of the MUX
systems is that it eases the design of the umbildaitional redundancy can be built into each
control pod in having more than one communicatioa &and SEMs. Further, additional
diagnostics such as pressure and temperature mogitef the well bore can be easily added.

5.4.4 APl 16D, BOP CONTROL SYSTEMS

The industry standard for BOP control systems i$ D “Specification for Control Systems
for Drilling Well Control Equipment and Control Sgms for Diverter EquipmentFor subsea
BOP control systems, the standard distinguishesd®et Discrete Hydraulic systems and
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Electro-Hydraulic/MUX systems. However for importdnnctions such as response time, HPU
pump systems, topside accumulator capacity, anistva panels, the requirements are the
same. Therefore it is the water depth and subségegponse time of 45 seconds which will
determine whether or not a Discrete Hydraulic systan be used.

Both types of systems (Discrete Hydraulic and Etettydraulic/MUX systems.) require full
redundancy in terms of two umbilicals with corresgimg control pods. Either of the control
pods can be used to actuate a ram at any givenAloteation pressure from either of the control
pods are separated by a shuttle valve that diteetBuid to the ram function. The hydraulic line
from (and including) the shuttle valve to the B@iAdtion becomes the only single point of
failure for that specific BOP function.

Emergency Disconnect Sequenced Systems (EDS) ewiaictor drive-off/drift-off situations is
left optional by API 16D (according to the title thie section). It does however state that it shall
be provided for deepwater applications, but it doatsdefine what is meant by deepwater.

Backup control systems such as acoustic or ROVa#otufor EDS is also left optional by the
standard. In this context it is important to unthand that a Subsea BOP control system is
designed as fail- as-is (FAI) and must be actubtelydraulic power through the control
umbilical. The subsea accumulators located on thes& BOP are not required by API 16D to
store additional hydraulic energy that can beaedifor EDS if hydraulic supply from the rig is
lost. The subsea accumulators are sized to retiec@sponse time of the BOP (ref. API 16D
sec. 5.2.3.1). The amount of subsea accumulatignhmaever be accounted for in the overall
volumetric capacity requirement (topside and supieahe BOP control system. For ROV
actuation, the ROV will therefore have to supply émergy needed to operate the BOP functions
if the umbilicals have been disconnected. Howeifan acoustic package is included, this will
have a dedicated accumulator that can be usedifbirc supply is lost.

Functions likeAutosheaiin the event of a LMRP disconnectl@eadman Systenis the event

that all communication with the rig is lost is alsft optional by API 16D. The standard does
however mention these systems in the context giwlaeer/harsh environment operations. If
these systems are incorporated, the BOP contr@raywill in principle change from FAI to
Fail-Safe-Close (FSC), but it does not mean thattimplete function of shearing and sealing is
ensured due to unshearable items (bottom hole &dissAdrill bits, centralizers, casing and liner
collars, drill pipe tool joints). So even though BGuideline 070 Application of IEC 61508 and
IEC 61511 in the Norwegian petroleum industrgquires the blind shear ram function to have a
SIL 2 for prevention of a blowout, the actual prbitity of failure on demand is much higher
than 107 . The reason for this is that the probability itfihg unshearable items is not taken into
consideration in the SIL calculations.

Modern BOP control systems do have Integrated SoéWwependent Systems and this section
has been included to give an overview on the réguiatatus for systems that depend on
embedded software to function, i.e. Integratedvigar® Dependent Systems (ISDS). Both US
and Norwegian rules are similar in that they doexqlicitly address software quality and
reliability. Software is an increasingly importam@mponent of control and instrumentation
systems. Currently, surveyors' only contact witfiveare is indirect - through testing the
hardware it drives. For example, while hardwaragihssare verified prior to construction,
software designs are not.
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Unlike hardware, software does not wear out. Adl defects to be found in software were
delivered with it, except for those inserted assult of subsequent modification. This means that
any additional safety barriers for software (beytmelhardware safety barriers) must be inserted
in the software development process. The most wigigplied standard for ISDS, IEC 61508,
says very little about the software developmentess. IEC 61508 is also ambiguous about the
role of independent verification, "the supplier nisyresponsible for conformance". Section
7.4.4.5 says the coding standards must be apptmvdte "assessor”, but the nature of the
assessor is not explained. Section 7.4.6.2 saygdech module of code should be "reviewed",
but does not provide any guidance on the natutkeofeview ("peer review" for example).
Section 6.4 says verification is required at theé ehdesign, but it is unclear to which software
design activity this applies. Annex A containssa 6f recommended engineering techniques.
However, the Annex says little about verificatiantiaties. Peer reviews and automated code
analysis are, for example, not mentioned.

5.4.5 WORKOVER SYSTEMS

The design of the workover control systems (WOGC®duo refer to APl 16D for, before the
release of ISO 13628-Tbmpletion/workover riser systemsi 2005. However ISO 13628-7 has
taken a different approach than API 16D with respethe design of the control system. Instead
of FAI, these systems are FSC. This means thatdbdnave sufficient hydraulic power to run

the BOP functions if the umbilical is disconnectddd in fact, because of this, these systems are
run with only one umbilical instead of two. There Aowever a couple of significant differences
between a workover BOP (typically referred to agvenWorkover Riser Package (LWRP)) and
a drilling BOP; the main one being the size ofltlbee. While drilling BOPs are sized for the
wellhead (typically 21" diameter), LWRPs are sifedthe production tubing (typically 7). This
makes a substantial difference with respect t@atheunt of fluid needed to operate the rams and
consequently the sizing of the accumulators. Thewrnof accumulators needed for the current
drilling BOPs already has big influence of the sanel weight of the drilling BOP, so to add more
accumulators to make it fully FSC may not be feasib

The second difference is the lack of tool jointsewhunning coiled tubing and wireline.
Therefore automatic shear/seal functions initidgg@ushing a button on the emergency
shutdown panel (i.e. ESD, EQD) are more likelydoceed in theory for workover systems.

The third difference is that workover operations aften performed in underbalance therefore it
is imperative that the well can be shut off in @vent of an emergency such as a riser disconnect.

5.5 PRESSURE CONTROL EQUIPMENT INSPECTION AND TEST
REQUIREMENTS

In summaryNorwegian regulations require a risk-based maartea program and recertification
of BOPs every fifth year but similar requiremenévé not been found in the U.S. regulations.
which is not matched by the U.S. regulations. Hosvethe U.S. regulations require a visual
inspection of marine riser and BOP every third dalyich differs from the Norwegian
regulations. Requirements to record keeping ofogesiBOP testing are similar for both
regulations (14 day interval for BOP pressure mgsty day interval for function testing).
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Otherwise both the PSA Activities Regulations (&et#2) and 30 CFR 8250.107 have
approximately the same overall requirements foegamaintenance of facility and equipment.

In Norway, the regulations require the maintengmogram to be risk-based (AR Sec. 44)
according to the criticality of the equipment andilanction. Further the Norwegian regulations
state that well control equipment shall be rededitevery 5 years (AR Sec. 48).

Periodic pressure testing of the BOP shall be @dwut every 14 days during operation as well
as function testing every 7 days, AR Sec. 48 Gindeakference to NORSOK D-010 “Well
integrity in drilling and well operations".

The Norwegian regulations refer to NORSOK D-01@ [B)417 “Petroleum and natural gas
industries -- Subsurface safety valve systems sigde installation, operation and repair”, and
ISO 10423 “Petroleum and natural gas industri@riting and production equipment --
Wellhead and christmas tree equipment” for maimeaaf well control systems, AR Sec. 44
Guidelines.

In the U.S., the regulations refer to APl RP 53¢tBmmended Practices for Blowout Prevention
Equipment Systems for Drilling Wells” for mainter@requirements. This reference states that
well control equipment should be disassembled e8esyears. There are no specific
requirements to recertification other than thiswidger, implementation of these requirements by
the MMS is outside the scope of this report.

It is required to do periodic pressure testinghaf BOP every 14 days during operation as well as
function testing every 7 days, 30 CFR §250.447 0324D.

The U.S. regulations also require visual inspectipncameras or ROV) of the BOP and marine
riser every 3 days in operation if weather andcsgalitions permit, 30 CFR § 250.446. For
maintenance of well control equipment API 53 ierefd to, 30 CFR §8250.446

5.6 REFERENCES

PSA Facilities Regulations
30 CFR 250, Subpart D—Oil and Gas Drilling Operasi (400-490)

OLF Guideline 070 “APPLICATION OF IEC 61508 AND @E61511 IN
THE NORWEGIAN PETROLEUM INDUSTRY”

API1 16D ,"Specification for Control Systems forilbng Well Control
Equipment and Control Systems for Diverter Equiptrien

DNV-0S-E101, “Drilling Plant”, October 2009
ISO 13628-7, “Completion/workover riser systenJ05
MMS NTL No. 2009-G11
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6 OIL SPILL PREPAREDNESS REQUIREMENTS
6.1 INTRODUCTION

Strong regulations for management systems, drillictiyities, and facilities are not sufficient, in
and of themselves, to completely eliminate the chanf an oil spill. Therefore, regulatory
authorities should have a strategy for handlingpills. These plans should have a focus on
rapid response in the critical early stages antliglt the importance of having a skilled
management organization equipped for a long-tetrspdi action. This chapter looks into how
the oil spill preparedness is planned, organizetdraanaged in Norway and in the U. S.

6.2 OIL SPILL RESPONSE FRAMEW ORKS OVERVIEW

In summary,the Norwegian emergency preparedness againstipalis risk-based. The design
of pollution prevention and its link to emergencgaredness plans is based on environmental
risk analyses for acute pollution. The risk ofspill to the environmental is dependent on the
activity of the individual installations and on teensitivity of the surrounding environment. The
capacity need of the oil spill prevention is basada weighted blowout rate and duration (for
exploration drilling) or on a 90 percentile of pitds blowout rates (from producing offshore
installation and field developments). For eaclHfieltd and exploration drilling location the
effectiveness of oil recovery systems are calcdldependent of the area specific weather,
operational light conditions and oil weatheringadah contrast, the U. S. bases emergency
preparedness on a “worst case” spill scenariosbasie design is not specific in regard to the
weather conditions, operative combating efficierayl its effectiveness in reducing
environmental impact.

In Norway, the Norwegian Costal Administration Department ofdegency Response has the
overall responsibility for coordinating, organisiagd managing the state pollution contingency
within Norway and the Norwegian economic zone. I(Rian Control Act sec. 43). The NCA
also has the authority to coordinate all contingesrganizations into one national emergency
response system.

All oil companies operating on the Norwegian Coetital Shelf (NCS) are required by
governmental regulation (Pollution Control Act. S€)) to organise sufficient oil spill
preparedness related to environmental- and econaskiand consequences of their activity. The
following regulations legislated by the PSA to enessufficient oil spill preparedness:

* The Framework Regulations

* The Management Regulations

* The Information’s Duty Regulations
* The Activities Regulations

» The Facilities Regulations

In short, the Norwegian regulations require théfeing measures: The party responsible for the
operation of a facility shall prepare an emerggmeparedness strategy against acute pollution.
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A guantitative environmentally risk analysis sHalim the basis for any emergency plans. The
emergency preparedness strategy shall providerédegiion of ocean, coastal areas and
shoreline (AR Sec. 64). Prior to carrying out theeegency preparedness analyses, the operator
shall set objectives for protection of prioritisadnerable resources (MR Sec. 16). Emergency
preparedness analysis shall be carried out in cegpéhe facility including results from
characterisation of oil, chemicals and the acttfatiency figures for emergency preparedness
equipment. The results from the environmental aiséilysis and the oil spill emergency
preparedness analysis shall be assessed accaydetablished acceptance criteria for
environmental risk and uptake capacity and molibretime criteria (MR Sec. 6).

Sufficient time in advance of a planned start-uprofctivity that may entail pollution or danger
of pollution, the operator (or risk owner) shalbsuit to government a summary of the results
from the environmental risk- and oil spill contimgpy analyses, together with an emergency
preparedness plan. The preparedness plan shalheéotthat the emergency preparedness
organization have the necessary functions to baldaf implementing actions against acute
pollution effectively. The Climate and Pollution é&acy (Klif) may in particular cases stipulate
further requirements with regard to the establighinoé this emergency preparedness (AR Sec.
64, 66 and 67). ). This has been performed folinyd in coastal and sensitive environments (ex.
Barents Sea).

The oil spill combating equipment that is includedhe emergency preparedness analysis and
plan shall have been tested under realistic camditivith regard to functional and operative
gualities and collection efficiency. The equipmshall be adapted to the physical and chemical
properties of the pollution and to operative candis at sea, along the coast and shoreline.
Weather, wind and current related efficiency figusball be determined in respect of different
types of material based on documented and releagacity figures (FR Sec. 41).

The emergency preparedness measures of the opgnatbbe suitable for coordination with
public emergency preparedness resources. The operaésponsible for managing and
coordinating the operations of the emergency pegpaass resources in the event of accidents
and hazardous situations (FA Sec. 29). The operatull also cooperate with operators of other
production licences on the emergency preparedmgssst acute pollution. There shall be
established regions with common emergency prepassdolans and common emergency
preparedness resources. The Klif agency may, hyithahl decisions, stipulate more detailed
requirements with regard to regions (FA Sec. 30).

The regional emergency preparedness against aglliiéign is regulated in agreement with the
risk owners and shall at all times provide for #edupdated in relation to the environmental risk
represented by the facilities in the region. Regiqutans for remote measurement of acute
pollution on the open sea, in coastal areas atitkishoreline shall be established (AR Sec. 69).

In the case of acute pollution there shall, as ssopossible, be produced an action plan for
implementation of action. The first version of hlan shall be ready at the latest one hour after
the executive emergency response management giothefoperation has been established. The
plan shall be sent to the Norwegian Coastal Adrrati®sn and updated regularly through all the
phases of the operation. The operation shall nabbeluded until the objectives in the activity
plan have been achieved, and until the achievenmastbeen documented (AR Sec 70). NCA
will monitor / supervise the operator's handlingtad incident. NCA will also cooperate closely
with regard to PSA. Including knowledge of the estua source (well, leak, etc.).
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In the U. S.,MMS main regulation governing oil spill responsans is 30CFR 254 which
requires the submission of an oil spill respons @ind details the specific requirements that
must be provided. MMS also provides additionatignice in NTL2006 —G21for the preparation
of Regional and Subregional Oil Spill Response laAll plans must be consistent with the
National Oil and Hazardous Substances Pollutionti@gency Plan (NCP)

The purpose of the NCP is to ensure efficient, dmated, and effective response to discharges
of oil and other hazardous substances. The NCRicasrthe following:

* The national response organization that may beatetil in response actions.

» Coordinate responsibilities among the federalesi@td local governments

» Describes resources that are available for response

» Establishes requirements for federal, regional,aed contingency plans.

* Provide procedures for undertaking oil and hazasdalstances removal actions.

* Provide procedures for involving state governmeantse initiation, development,
selection, and implementation of response actions.

« Identifies federal trustees for natural resourcepfirposes of CERCLAand the CWA
* Provides procedures for the participation of ofhensons in response actions.

* Provides national procedures for the use of digpgssand other chemicals in response
operations.

30 CFR 254.46 (a, b and c), defines the requiresnaiil spill notification to the MMS

6.3 OIL SPILL RESPONSE ORGANIZATION

In Summary, The Norwegian oil spill preparedness is organineal three pillars of oil spill
response based on the national, municipal andtpriadustry preparedness. The U.S. oil spill
response organization is based on a layered apgpraét a National Level National Response
Team, Regional Response Teams and Area Commitkesteral, state, local government, port
authorities NGOs and private sector are also iategrinto the layers.

6.3.1 THE NORWEGIAN OIL SPILL RESPONSE ORGANISATION

In Norway, the oil spill preparedness is organised into timi#ars of spill response

+ National

! The Comprehensive Environmental Response, Compensatid Liability Act of 1980 (CERCLA) , as amendecthg
Superfund Amendments and Reauthorization Act of Y$26RA). CERCLA provides the federal response authaoity
address the problem of uncontrolled hazardous veitste

2 The Clean Water Act, or the Federal Water PolluGamtrol Act, as it is more properly known, was @ass 1972 . its
purpose is to stop pollutants from being dischaigéalthe waterways of the United States
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* Municipal
* Private industry — offshore oil industry (NOFO)
National oil spill response

The NCA manages, among other responsibilitiesNibi@vegian governmental’s response to oil
spills and other hazardous materials. The NCAegégulatory authority for municipal and
industry/private oil spill response operations.

The government provides a contingency plan for magdents involving pollution which is not
covered by municipal or private contingency prefgaess. The NCA is responsible for making
sure that a sufficient response to an inciderdksit. If the NCA consider the municipal or
industry response insufficient, then it has theawpto respond itself.

Municipal oil spill preparedness

Municipalities shall provide the necessary contirgeequipment/resources to combat minor oil
spills within the municipality itself, and not caeel by the contingency equipment/resources
available to the polluter.

The municipal spill preparedness units are organis® thirty-four larger units called inter
municipal preparedness regions (IlUA). IUAs areaorged to handle spills that are too large for
one municipal to handle alone. The IUAs are showthe map in Figure 6-1. The municipal
contingency is regulated by The Pollution Controt Af 1981.
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Figure 6-1 Municipals organised in 34 IUA units.
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Private industry oil spill preparedness

The Climate and Pollution Agency (KIlif) is undeetMinistry of the Environment and regulates
the private industry’s preparedness. The genenatipte in the Pollution Control Act is that each
operating company is responsible for safe operat@oml to establish oil spill response based on
its own activities. In the event of a major oillsghe responsible operating company is in charge
of all actions needed to be taken to regain comindl to return the environment to its original
state before the accident. To fulfil all requirenseof emergency response, the operating
companies on the Norwegian continental shelf hagarosed a body called “the Norwegian
Clean Seas Association For Operating Companies'HBhat provides a national oil spill
response competence, operating staff and spilbrespequipment/resources.

The Response Organizations

In case of an oil spill situation (e,g,, ship aerit), the NCA forms an operational staff in the
main office of the Department of the Emergency Rasp in Horten. From this location, NCA
manages any governmental managed oil spill oper&tioat least the first 24 hours. Then the
operational staff will relocate as close to thdl siie as practical.. The Coast Guard vessels will
on the behalf of the NCA be engaged in the oil vecp operations and manage all sea-going oil
recovery resources. Near shore and onshore opesatie managed on the behalf of the NCA by
the local IUA. Dependent on the spill situation M&A will notify NOFO to respond. The
Maritime directorate will assist in connection wihip owners to how identify the best way of
salvaging or handling the shipwreck. The ship-owhat, by the Pollution Control Act is the
polluter, will be the responsible party.

Figure 6-2 gives a picture of how the national oagency is organised when operated by the
government. The NCA organisation coordinates tlierggponse and resources on behalf of the
government and the Ministry of Fisheries and Coatlirs. As shown, the national, municipal
and private (NOFO) resources are organised as mer@tonal national oil spill recovery
organisation. The costs/expenses of the operatidhlse sent to the responsible polluter.
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Figure 6-2 Norwegian national oil spill organisatio

Compared to a shipping accident, oil spill fromadishore installation will be organised

differently. As shown in Figure 6-3, the same resmresources are involved, but the company

responsible for the spill will notify the PSA arftetNOFO. NOFO will then organize an
operational staff and the required oil spill reagveesources. On behalf of the oil company,

NOFO will also notify municipal contingency and etmeeded recourses to combat the oil spill.

NCA in cooperation with the PSA will supervise htive responsible party takes action and
handles the olil spill situation.
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Figure 6-3 Gives an organization chart in the eventf an offshore oil spill. Gsupervision is
provided by the NCA/PSA.

6.3.2 THE U. S. OIL SPILL RESPNOSE ORGANISATION

In U. S.,the EPA and USCG are the primary agencies that coordinate the N@papedness
and response activities and assign Federal On-Seeolinators (FOSCs). EPA is the lead
agency for assigning FOSCs for inland areas, and®£ responsible for assigning FOSCs in
the coastal areas. Thus, the USCG has ultimatemsdplity for oil spill response efforts in areas
such as the Gulf of Mexico.

As a part of 40 CFR 300 MMS administers the oillspsponse technology research and helps
establish oil discharge contingency planning regqaints for offshore facilities.

The NCP outlines the organizational requirementdNftional Response System, which include:
* National Response Team (NRT)
* National Response Center (NRC)
* Regional Response Teams (RRTS)
* Federal On-Scene Coordinators (FOSCs)
* Area Committees
» State/Local Governments

» Special Teams

3 Environmental Protection Agency, an independerhayg reporting directly to the President and thmary agency responsible
for regulating environmental policy.

4 The United States Coast Guard, and agency witlgiDepartment of Homeland Security (DHS), the prinaency to enforce
maritime legislation.
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» Joint Response Teams with neighbouring countries
* Regulated Industry
Figure 6-4 gives an overview of the preparednesadivork integration.
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Figure 6-4 Preparedness framework Integration

Following is a brief description of the principa¢ments of the National Response System:
The National Response Team (NRT)

The NRT consists of 15 Federal departments andcaggeand is responsible for national
response and preparedness planning, coordinagmngniad planning, and providing policy

guidance and support to the Regional Response T@REs). The EPA and USCG serve as

Chair and Vice Chair, respectively. NRT members are
* The Environmental Protection Agency
* U.S. Coast Guard
* U.S. Department of Agriculture

* U.S. Department of Commerce/National OceanogragimicAtmospheric Administration

o National Oceanographic and Atmospheric Adminisbrati
o Office of Response and Restoration
0 NOAA's National Ocean Service

U.S. Department of Defence
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U.S. Department of Energy
o Office of Environmental Health and Safety
o National Nuclear Security Administration
U.S. Department of Health and Human Services
o Centre for Disease Control and Prevention (CDC)
o National Institute for Occupational Safety and Heal the CDC
U.S. Department of the Interior
o Office of Environmental Policy and Compliance: Tiag Module
o Minerals Management Service
U.S. Department of Justice
U.S. Department of Labour
o0 Occupational Safety and Health Administration
U.S. Department of Transportation
o The Pipeline and Hazardous Materials Safety Adrirati®on
Federal Emergency Management Agency
o FEMA: Global Emergency Management System
U.S. General Services Administration
U.S. Nuclear Regulatory Commission
U.S. Department of State

Regional Response Teams (RRT):

The RRTs are responsible for planning and cooroligaegional preparedness, as well as
planning and coordinating response actions in stmidhe Federal On-Scene Coordinator
(FOSC). The U.S. has 13 RRTSs, one for each estadalifederal region, plus Alaska, Oceania,
and the Caribbean. The RRTs’ members includedgpeesentatives of 15 NRT member
agencies, plus corresponding state representatiiRi8T 6 and RRT 4 cover the Gulf of Mexico.
Figure 6-5 show the jurisdiction of the RRTSs.
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Figure 6-5 Regional Response Teams

Area Committees:

Area Committees are comprised of qualified persbiiom federal, state, and local agencies in
addition to the industry regulators. Under thediion of corresponding Federal On-Scene
Coordinator, the Area Committees are responsibslddégeloping an Area Committee Plan (ACP)
for responding to spills inside its jurisdiction. dddition, Area Committees enhance the
contingency plan through pre-planning of joint i@sge efforts and developing appropriate
procedures for mechanical recovery, dispersal edinercleanup, protection of sensitive
environmental areas, and safeguarding the fishandswildlife. Figure 6-6 depict the areas of
responsibilities for the coastal COTP/FOSC.
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Figure 6-6 Areas of responsibilities for the coastaCOTP/FOSC

The National Response Centre (NRC):

The NCP requires that the Federal Government héatbof oil and hazardous substances
releases. For oil, a spill of oil that causes a&sh@w emulsion in the water must be reported to the
NRC. The NRC is staffed 24 hours by the USCG. Upatification of a spill, the NRC then
notifies the pre-designated On-Scene Coordinatordanize the response effort as needed. If the

spill is related to petroleum activities in the Gotldlen MMS will also be notified.

The Federal On-Scene Coordinators (FOSCs):

The NCP requires the responsible Federal agereRa or USCG) to pre-designate FOSCs.
The USCG Captains of the Port (COTP) are the pseggdated FOSCs for the coastal zone. The

FOSC conduct, direct, and coordinate emergencyrsspactions as needed. There are
approximately 250 pre-designated EPA OSCs and 88l@signated USCG OSCs
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The Response Organisation
The Incident Command System (ICS):

The National Incident Management System (NIMS) nexguthe use of an ICS, and the NCP
states the ICS shall be under the direction oFBSC. . The Incident Command System (ICS)
acts as a unified command center and provides ancormesponse organization during the
response effort. The basic framework brings togedlyencies from the federal and state
governments, in addition to the responsible partgchieve an effective and efficient response, It
is important to note that the FOSC has the prinaaitirority. The ICS is commonly used and
endorsed system by the USCG, EPA and MMS and &il&rfederal and state agencies as the
response management system for oil spills in tlasted zone.

The organization of the ICS is built around fivejonananagement activities, which are as
follows:

 Command: Sets objectives and priorities and hasativesponsibility at the incident or
event.

» Operations: Conducts tactical operations to caumtytlee plan and develops the tactical
objectives, sets organization, and directs alluesss.

* Planning: Develops the action plan according todlbhjectives, processes information,
and maintains resource status.

» Logistics: Provides resources and all other sesvimeded to support the response.

* Finance/Administration: Monitors costs relatedhe tesponse and provides accounting,
procurement, time recording, and cost analysis.

These five management activities are the basicdation for building the ICS organizational
structure. Figure 6-7 shows a typical ICS structure

COMMAND STAFF

Incident Commander

Safety Information
Liaison
Operations I Planning Logistics I Finance and Administration I

Figure 6-7 Typical ICS structure
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Spills of National Significance (SONS) SONS is a rare, catastrophic spill which greatly
exceeds the response capabilities at the locategidnal levels. When responding to an incident
of this magnitude, the USCG uses the ICS as ifsorese management structure with the addition
of a strategic management and support functioms thee ICS Area Command. The NCP in 40
CFR 300.323 states that for a SONS in the coasta,Zzhe USCG Commandant may name a
National Incident Commander (NIC) who will assurhe tole of the On Scene Coordinator
communicating with affected parties and the pulalinej coordinating federal, state, local, and
international resources at the national level. Bhigtegic coordination will involve, as
appropriate, the National Response Team, Regioasphéhse Team(s), the Governor(s) of
affected state(s), and the mayor(s) or other a@xetutive(s) of local government(s).

The 2010 Gulf of Mexico spill is the first eventitthas been declared a SONS since the
inception of the concept.

6.4 PREPAREDNESS PLANNING AND RESPONSE

In Summary,the Norwegian government and offshore industryaasp plans are risk-based,
rather than “worst case” like the U.S..

Education, training, and exercise activities witthie Norwegian governmental and private oil
spill preparedness are regulated by the functibaskd principles in the “Pollution Control Act”
(1981).

In the U.S., the MMS sets the requirements andeygsrindividual OCS facilities oil spill
contingency plans. Even though the USCG coordenidue oil spill response, the agency does
not require an internal review of the plans. Th&EPRs a unified federal effort and satisfies the
exercise requirements.

In Norway, the government’s emergency response planningksbidsed. The planning focuses
mainly on ship traffic and responding to possildeidents along the coast. The NCA managed
and maintained the government’s contingency plans .

The government’s preparedness plan incorporatdésraitonal, international, and private
agreements. The purpose of including these agrdsrimga the contingency plans is to ensure a
quick and efficient response. Some associated grarare shown in Figure 6-2.

NCA has the option in large oil spills to mobiliged coordinate all national resources into one
national oil spill organisation. This also includgslls from the offshore industry.

To further ensure efficient and fast response, NOR®an agreement that gives the oil industry
access to governmental and municipal spill respogseurces in addition to private company’s
oil spill recovery resources.
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International agreements

To ensure assistance in case of a large oil spNlarwegian waters, Norway is part in the
following international agreements:

* Norway have ratified the OPRC Convention

* The Bonn Agreement (covering the North Sea area)

* The Copenhagen Agreement between the Nordic cegntri

* The NorBrit Agreement (an agreement between Normavai/U.K.)

» The Barents Sea Agreement (covering Russian anaédipein waters in the Barents Sea
region)

* European Union - EMSA — Assistance and supporugndMIC
* European Union (MEPC) — Assistance and supportutiiraIC

The Norwegian government oil spill planning orgatisn has been based on an environmental
risk assessment (SFT 2001). As a result of thesassnt, depots with oil spill recovery
equipment are placed along the coast, see FigBr&gery depot has trained staff that, when
needed, can participate in an oil spill responsexaerts. Oil spill equipment owned bt NCA is
installed on several Coast Guard vessels. The@mwiental risk assessment is regularly revised
and updated due to changes in ship traffic. A r@wsion of the environmental risk assessment
will be finalized in 2010 — 2011.
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Main equipment depots

am NCA Main Depot 7 Svalbar
Horten Kristiansand

Stavanger Bergen
Solund Alesund Pl

Floro Hammerfest NOFO Depot

Orland Sandnessjoen :
Stavanger Sandnessjeen

Bode Ledingen Mongstad Hammerfest

Tromse Fedje 9

Kristiansund

@ Major private depot
Statoil Sture
Statoil Mongstad

Vadse
Svalbard

Esso Slagen
¥ NCA supplementary depots
Berge < Offloading equip. Kragerepp E'l.;erst’:nd
for cargo oil Sortland Bomlo
Stavanger Skjervoy Kristiansund
Stava Alesund Honningsvag  Rervik

Hammerfest Batsfjord

olsy

=3}

evsrveaxey Norwegian Coastal Administration, Department for Emergency Response wwawv. kystverket.no

Figure 6-8 National Oil Spill equipment depots in Mdrway

Private Contingency:

All oil spill response planning requirements areegi directly to the operating oil companies. In
order to receive a licence to operate, operat@segjuired to have a skilled emergency oil spill
organisation and emergency preparedness plans bass/ironmental risk assessment. The
Climate and Pollution Agency may in particular Gasgpulate further requirements with regard
to the establishment of this emergency preparedidssSec. 64, 66 and 67).

There are no official requirements from the autiesiregarding oil spill preparedness to NOFO.
NOFO has in cooperation with the operating comaaiganized oil spill preparedness for all
the offshore installations on the shelf and coagiak.

NOFO preparedness plans is located on the NOFGsitezb
(http://www.oljevernportalen.no/NOFO/index.htm). NOlpreparedness planns includes all the
preparedness plans from the individual offshoreaitegions detailing the industry's liability in
event of a major oil spill at an installation.

NOFO recovery equipment and operative specialigtpiaced on standby vessels and on depots
along the Norwegian coast. To secure quick andr@gtiesponse, NOFO recovery equipment is
moved between the different oil spill regions aegats in correlation with ongoing offshore
activity Figure 6-9.
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Flgure 6-9 Updated map of oil spill equipment placxde on standby vessels and onshore bases.

In the event of an emergency situation NOFO shahdtified by the responsible party. NOFO
will then deploy an operational staff and estintagerequired amount of oil recovery resources.
NOFO also gives start-up signals for already catd monitoring programs and an

environmental effect study.

During an oil spillpesse action NOFO will develop and maintain

situation picture of the accident using oil drifonitoring, weather and oil drift forecasts to

optimise the use of oil spill

recovery equipmerto@d the oil come too near to the coast

requiring beach cleanup, NOFO has an agreementmithicipals to provide assistance. NOFO
can also support the municipal oil spill organisatwith a group of 50 near-shore cleanup

specialists.
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Technical and operational cooperation exists bati@FO and NCA on issues of joint interest:
» Standards, e.g. HSE manual for oil spill resporgerations
» Exercises, e.g. oil-on-water exercise
* Projects for technical and operational developroétite preparedness e.g.
o0 Shoreline clean-up planning system
o Equipment projects
0 Response methods

Training and Exercises

NCA has the responsibility of building and maintaghcompetence for the national oil spill
preparedness. NCA gives educational training amdogses to internal and external response
organisations and personnel. The Pollution Comtoblof 1981 regulates the training and
exercise activities for the Norwegian governmeninmipal and industry. The NCA establishes
the yearly exercise programme, which consiststefivational and national exercises. The
exercises are designed differently for each orgdiois. For 2010 the programme includes 2
international exercises, 3 large national exercis&sSIKLG exercises”. and 13 internal exercises
involving governmental depot equipment and persbnne

The oil companies and NOFO have frequent trainimdjexercises in accordance with the
agreements of operations. The following exercisesaecuted:

* Unannounced drills

* Tabletops

» Deployment for facilities/vessels that own/operagponse equipment
* Full-scale exercises

Full scale exercises are often carried out in otdérain on challenging scenarios, for instance
oil spills from exploration drilling near to shoifeull-scale exercises include NOFO, NCA (by
Coast guard) and IUA oil spill equipment and persnFull scale exercises are supervised by
the authorities.

Oil on water exercise: NOFO organise every year eafled “Oil on water” exercise where
NOFO and NCA (by Coast guard) participate to traieasure and develop offshore
preparedness on real oil spills. Manufactures laill equipment are invited to test new or
improved offshore oil spill equipment and to advanew recovery techniques. Reference to the
NOFO web sit&

5 http://www.nofo.no/modules/module_123/proxy.asp2RE=14&I=326
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In the U. S.,MMS in section 30 CFR 250.203, 30 CFR 250.204,2n@€FR 254, requires that
an Outer Continental Shelf (OCS) block lessee subm0Oil Spill Contingency Plan (OSCP) to
MMS for approval when or prior to submitting an Boqation Plan (EP) or Development
Operations Coordination Document (DOCD). In ordefacilitate this requirement in the Gulf of
Mexico OCS Region, an operator may submit a regdjiplaa covering all of their Gulf OCS
operations. The approved regional OSCP is themeneéed when EP's or DOCD's are submitted.
Additionally, certain site-specific, oil-spill-respse information is required to accompany a plan
when a regional OSCP is referenced. An operatoreatent to include, or the MMS may require
inclusion of, a site-specific OSCP in an EP or DO@lien the approved regional OSCP does not
provide adequate oil-spill protection. All regioraadd site-specific OSCP's are required to be
reviewed and updated annually, and all modificatiohan OSCP are submitted to MMS for
approval.

The Environmental Protection and Response Plamopart the OSCP outlines the availability of
spill containment, and cleanup equipment and tchpersonnel. It must ensure that full response
capability can be deployed during an oil-spill egegrcy. The plan includes specification for
appropriate equipment and materials, their avditgband the time needed for deployment. The
plan must also include provisions for varying degref response effort, depending on the
severity of a spill.

The QOil Pollution Act of 1990 requires that spilsponse plans identify and ensure the
availability of private personnel and equipmentessary to respond to a worst case discharge.
For exploratory or development drilling operatiotige size of the worst case discharge scenario
is the daily volume possible from an uncontrolléalWmut. This scenario must discuss how to
respond to the well flowing for 30 days as requiogd80 CFR 254.26(d)(1)

The response capabilities must be provided by &8l Response Organization (OSRO)
recognized by the USCG.

Oil Spill Response Organization (OSRO):The Oil Pollution Act of 1990 (OPA 90) amended
the U.S. Federal Water Pollution Control Act (FWPG@&require the preparation and
submission of response plans by the owners or tggsraf oil-handling facilities. An owner or
operator of such a facility is required to submiegponse plan that, among other things,
identifies and ensures by contract, the availahdftprivate personnel and equipment necessary
to remove, to the maximum extent practicable, astvoaise discharge (WCD, - including a
discharge resulting from fire or explosion), andhtitigate or prevent a substantial threat of such
a discharge.

The USCG developed an oil spill removal organizaf@SRO) classification program so that
facility response plan holders could list OSROgesponse plans in lieu of providing extensive
detailed lists of response resources if “...the oizgion has been classified by the Coast Guard
and their capacity has been determined to equat@@ed the response capability needed by the
[plan holder]....”

This voluntary program provides a measurementefitgree of capability of an OSRO using
variables such as the amount and type of "corepagemt”, its geographic location, and the
OSRO's degree of control over its response ressijwdeether the resources are owned or
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contracted). The core equipment includes boom vexgo storage, and support equipment such
as response vessels and response personnel.

OSROs may receive classifications for four differgpill sizes (Maximum Most Probable
Discharge (MMPD), Worst Case Discharge (WCD) TigWICD Tier 2, and WCD Tier 3) in six
different operating areas (Rivers /Canals, InlgBbat Lakes, Near Shore, Offshore and Open
Ocean).

The MMS recognizes and accepts the USCG OSRO @tagigin to meet their OSCP
requirements. OSROs are under contract by the tpsn® provide services as described by
their classifications. However it is the operatotimate responsibility to ensure personnel,
material and equipment are available for any respaperations. The OSRO classification
guidelines are a tool to assist them in demonstydatie government that personnel, material and
equipment are available. OCS operators must peoxdhtractual agreements with OSROs as
part of the OSCPs,

Rapid response in the critical early stages ofilaisgssential for a successful response. There
are several large OSROs in the U.S with nationwmesrage.

The U.S. Exercise Program (PREP)

The PREP was developed to establish a workableisegorogram which meets the intent of the
Oil Pollution Act of 1990 (OPA 90). The PREP israfied federal effort and satisfies the
exercise requirements of the Coast Guard, the &mwiental Protection Agency (EPA), the
Research and Special Programs Administration (RSfPA)Office of Pipeline Safety, and the
Minerals Management Service (MMS).

PREP mandates that the following exercises areuts@c
* Qualified Individual (QI) notifications
* Unannounced drills
» SMT tabletops (including a “worst case” scenarigeavery three years)
» On-site equipment deployment for facilities thatndeperate response equipment

The operators are required to train response teambers in spill response methods. The Spill
Response Operating Team members who are respofailogerating response equipment must
attend hands on training classes at least anndddlg.training must include the deployment and
operation of the equipment that they will use. Ehassponsible for supervising the team must be
trained annually in directing the deployment and afthe equipment. In addition, the operator is
required to provide annual training to the SpilsRense Management Team including the Spill
Response Coordinators and the operator’s desigQatatified Individual. The Qualified

Individual is the representative of the owner oergpor of an OCS facility that has been
authorized by the owner/operator to obligate fuand authorize spill removal actions. The
required training includes instruction on all respbilities that the Spill Management Team or
Qualified Individual may need to perform their astiincluding deployment strategies, the
operational and logistical requirements of resp@tepment, required spill response reporting
procedures, and prediction of spill movement.
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MMS conducts unannounced drills to test the abditgil and gas and pipeline operators to
properly respond to an oil spill by using the pichoes and resources in their MMS approved
Oil-Spill Response Plans. During these exercis&dMS monitoring team presents a spill
scenario involving one or more of the operator@litees to the operator and then observes the
operator’s designated Spill Management Team’s (SM3ponse to the spill scenario. The SMT
is a group of personnel identified to staff therappiate organizational structure to manage spill
response implementation in accordance with theorespplan. SMT could be an internal group
or a contracted third party.

The drills are evaluated using the National Pregra@es for Response Exercise Program
guidelines. At the conclusion of a drill, the MM3nitoring team discusses with the SMT the
strong and weak areas of the response. A writjgortevith the complete documentation of the
exercise must be submitted to MMS within 15 days.

MMS requires additional exercises from the opegtsuch as annual Spill Management Team
“table top” exercises. annual equipment deployneetcise, and notification exercises. The
operator must notify MMS at least 30 days priothtese exercises occurring. This notice
provides an opportunity for MMS to witness the ei®¥ or to request changes in the frequency,
location of the exercise, or equipment to be degiiognd operated.

6.5 RESPONSE STRATEGY

In summary,the Norwegian oil spill response is mainly basedanechanical/physical

recovery, but the use of dispersants is an optiariNiet Benefit Environmental Analyses (NEBA)
shows that this is more effective. Other methods agu burning and bioremediation have been
used in a few occasions. In the U.S. in generdl,dpanup techniques fall into six categories
including, but not limited to: mechanical/physicatovery, in situ burning, bioremediation,
dispersant, natural remediation, and additives sgdherding agents and polymers.

In Norway, in general the recovery response strategy is ¢éoadp recovery as close to the source
of the spill as possible to reduce further pollatemd achieve the best net environmental benefit.
The preparedness is planned and organised in aibrisystem. Barrier O is the sum of technical
and organizational safety barriers to prevent blavamd eventuality minimize blowout rates.
Barrier 1 is the first oil spill barrier to be degkd as close as feasible to the source. Barigr 2
the open sea barrier, and its strategy is to ek in the area between barrier 1 and coastal
waters. Cording to OLF/NOFO 2007 standard, bafriand 2 must be able to handle the
dimensional spill rate. Barrier 3 operates in dostgters. Beach cleaning operations is known as
barrier 4. The barrier principles are illustrated-igure 6-10.
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Figure 6-10 The 5 barrier system of offshore oil gfp prevention and recovery.

The overall priority for response actions:
» Life, health and safety
» Natural resources

 Economic interests

Different methods, both mechanical and dispersamgsvailable strategies based on net
environmental benefit. Norwegian oil spill respomsenainly based on a mechanical/physical
recovery. The determining factors in method sedectisually depend on the type of product (oil)
spilled, current state of product, size of thedeait, location, weather, site impacts and net
environmental benefit evaluations.

The main principle is that the use of dispersanistrbe a pre-approved cleanup strategy in the
protection and response plan by Kilif, but the usg@ispersants is an option in an oil spill
operation, if a NEBA shows that the use of dispeisa a more effective method than
mechanical/physical recovery. In this processyésponsible party has to document that the use
of dispersants has a net environmental benefitffah control act Sec. 19) and has to apply for
permission to use this from the NCA.

Development of new dispersants and more efficieaytswof deployment may open for more use
off dispersants in the future.
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In the U.S.,a number of cleanup techniques are availablesfganse to an oil spill. Single or
multiple techniques may be utilized in abating #él.sphe determining factors in method
selection usually depend on the type of produdlkeshicurrent state of product, size of the
incident, location, weather, political consideragpand site impacts.

In general, spill cleanup techniques fall into s&tegories including, but not limited to:
mechanical/physical recovery, in situ burning, broediation, dispersant, natural remediation,
and additives such as herding agents and polyreters,

Weather and other circumstances permitting, eviéoyteés made to collect oil as close as
possible to the source of the spill (in the casa gfounded tanker). Even when oil is spreading
on a water surface, collection from water is praibée to coastal cleanup.

Dispersants:Section 4201 (a) of the Oil Pollution Act of 199@uére the preparation of a
“schedule” of dispersants, other chemicals, andragpill mitigating devices and substances, if
any, that may be authorized for use on oil discbswr§PA prepares and maintains this schedule,
known as the NCP Product Schedule. Vendors, resgmrsonnel, other federal agencies, state
agencies, and the public request and use Prodbetd8le information. The listing of a product
on the NCP Product Schedule does not constituteaglof the produét

The NCP Subpart J - Use of Dispersants and Othem@als, requires RRTs and Area
Committees to address, as part of their plannitigiaes, the desirability of using appropriate
dispersants, surface washing agents, surface tinfieagents, bioremediation agents, or
miscellaneous oil spill control agents listed oa MCP Product Schedule, and the desirability of
using appropriate burning agents. It requires megliand Area Plans to, as appropriate, include
applicable preauthorization plans and addresspéeifsc contexts in which such products should
and should not be used.

In RRT VI (includes Texas and Louisiana) the usdigpersants to mitigate offshore oil spills
has become a proven and accepted technology adel; certain conditions, more effective than
mechanical response in removing oil from the s fatithin the Gulf region, an operational
dispersant capability has been developed. MMSIlaéigas require operators of offshore
facilities to maintain a dispersant plan.

RRT VI has developed guidelines for dispersantsndading pre-authorization for their use to
the FOSCs under specific circumstances. The FOSE consult with the RRT under any other
circumstance not covered by the pre-approval dootime

5 The NCP Product schedule can be found at: http\epa.gov/emergencies/docs/oil/ncp/schedule.pdf
"RRT VI Pre-approval documents can be found at:
http://www.epa.gov/region06/6sf/respprev/rrt/rrie papproval_documents.htm
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6.6 PREPAREDNESS CAPACITY

In Summary Qil spill response equipment recovery capaciaisulated on different

assumptions. In Norway recovery capacity is speddiff set by calculation and modelling and
varies a lot between seasons. In some cases trexoilery systems is reduced to zero capacity.
In the U. S. to calculate the effective daily reexucapacity of the response equipment to contain
and recover the worst case discharge multiply taeufacturer's rated throughput capacity over a
24-hour period by 20 %.

Neither in Norway nor in the U. S., the functiomslaapacity of the oil spill response equipment
are checked or certified in a standardised manyerthird party.

In Norway, to calculate the oil recovery capacity needed theompany have to provide a
blowout rate and duration matrix based on a blovamat kill simulations. For an exploration
well, oil spill recovery capacity is then basedvegighted oil spill release rate and the weighted
duration of a blow out scenario. For an oil fielvdlopment, oil spill recovery capacity is based
on the 90 percentile oil spill release rate andyiwiad duration.

The OLF/NOFO 2007 guidelines describe the methapoto calculate and model the number of
offshore recovery systems required for a specdily. A method standard has been set
defining an oil spill recovery capacity of 2400 ¥day during perfect recovery conditions for a
standard NOFO oil recovery system. This recovepacty is based on the NOFO standard for
recovery systems{tp://www.nofo.no/stream_file.asp?iEntityld=7&nd is for technical
recovery rates, operational delays and time fortgimg recovery oil tanks.

The general principle is that Barrier 1 and BarBighall have a capacity to handle the amount of
emulsified oil reaching the barriers (i.e the splle adjusted by oil weathering properties after 2
hours on the sea and after 12 hours). BarriermBss adjusted for the actual efficiency of barrier
1 based on wave height and light conditions.

Oil drift modeling then gives amount of potentidlio the barrier 3 and barrier 4, taken into
account the efficiency of previous barriers. Thehndology of modeling oil recovery capacity is
under development as better modeling tools arebtemd modeling the actual oil drift along

with efficiency of response arrangements (the OSCAIB3D model).

In the U. S,oil recovery capacity is calculated using the po& Worse Case Scenario (WCD)
release, and then, based on that release, amoeaquigiment needed to respond to the WCD is
calculated, then multiplied by 20%. 30 CFR 8254M#MS regulations) and 40 CFR 112
(National Contingency Plan) describe how to calieuthe WCD, 30 CFR §254.44 (MMS
regulations) how to calculate oil spill recoveryaaity.

30 CFR 254.44 Calculating response equipment effeat daily recovery capacities.

(@) You are required by §254.26(d)(1) to calculidte effective daily recovery capacity of the
response equipment identified in your response fhlahyou would use to contain and recover
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your worst case discharge. You must calculate tleeteve daily recovery capacity of the
equipment by multiplying the manufacturer's rateetighput capacity over a 24-hour period by
20 percent. This 20 percent efficiency factor takés account the limitations of the recovery
operations due to available daylight, sea statmerature, viscosity, and emulsification of the
oil being recovered. You must use this calculastd to determine if you have sufficient recovery
capacity to respond to your worst case dischargaano.

(b) If you want to use a different efficiency fadtr specific oil recovery devices, you must
submit evidence to substantiate that efficienctofaddequate evidence includes verified
performance data measured during actual spillsest tlata gathered according to the provisions
of §254.45 (b) and (c).

30 CFR 254.47 Determining the volume of oil of yowvorst case discharge scenario.

You must calculate the volume of oil of your woeste discharge scenario as follows:

(a) For an oil production platform facility, thezg of your worst case discharge scenario is the
sum of the following:

(1) The maximum capacity of all oil storage tankd #ow lines on the facility. Flow line volume
may be estimated; and

(2) The volume of oil calculated to leak from adkén any pipelines connected to the facility
considering shutdown time, the effect of hydrostaitessure, gravity, frictional wall forces

and other factors; and

(3) The daily production volume from an uncontrdlldowout of the highest capacity well
associated with the facility. In determining thelglaischarge rate, you must consider reservoir
characteristics, casing/production tubing sizes) arstorical production and reservoir pressure
data. Your scenario must discuss how to respomigisovell flowing for 30 days as required by §
254.26(d)(1).

40 CFR 112 Attachment D—I—Methods To Calculate Production Volumes for Proigunct
Facilities With Exploratory Wells or Production ieeProducing Under Pressure

The owner or operator of a production facility wekploratory wells or production wells
producing under pressure shall compare the wek i@tthe highest output well (rate of well), in
barrels per day, to the ability of response equipt@nd personnel to recover the volume of oil
that could be discharged (rate of recovery), inrets per day. The result of this comparison will
determine the method used to calculate the prodoatolume for the production facility. This
production volume is to be used to calculate thestvcase discharge planning volume.
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