From: Breazeale, Martin A

Sent: Tue Jul 27 12:55:59 2010

To: Akins, Matt; Bodenhamer, Chrystal R.; Cassinis, Nick; Lambert, Lee; Price, Vincent
Subject: Fw: DWOP

Importance: Normal

Attachments: NEW DWOP REV 6.pdf

Folks.
Review the latest DWOP. The purpose is twofold:
1) Gain a better understanding as it applies to Deepwater in preparation for DAP's.

2) Prepare a list of questions for me (minimum 5) that will ensure you understand and to help me build a module for
future classes.

We'll review the questions at DTA at the end of August.

PS - I head owt to DD2 tomorrow.
Martin

337-280-0838 Cell

Sent from my Blackberry

From: Daigle, Keith G

To: Breazeale, Martin A

Sent: Tue Jul 27 13:39:40 2010
Subject: DWOP

<<NEW DWOP REV B.pdf>>

Best Regards,

Keith Daigle

Wells Operations Advisor
BP America ' GoM SPU
Wi-4 10734

Office 281-366-4352
Cell 337-540-2539
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BP Driling and Weil Operations Practice

Section 1

introduction

1.1 Purpose

This document and the related Enginsering Technical Practices {ETPs) replace
the BP Drilling and Well Operations Policy (BPA-D-001). This document is a
Segment Defined Operating Practice and is applicable in all areas of the E&P
Segment of BP. The ETPs referred to in this document are available in Catagory
10 of the BP Group ETP Library on the BP intranet.

» ETP Library can be found at: hitp:/etplib.bpweb.bp.com

The online document is to be considered the master version, containing the most
up to date imformation.  Printed copies of this practice and printeble copies
downlozded from the website should be treated as “Uncontroiled”.

Constructive comments and suggsstions for update and revision in regard to the
practice are encouraged and welcomad. The feedback will be collated via the
above website for formal consideration by Functional Leadership and Segment
Technical Authorities.

This document is a summary of the key elements of the DC&W Enginsering
Technical Practices. It aiso encompasses & number of standard practices that
are not the subject of the ETPs. Whaere any pctential conflict or fack of datail
exists, the ETP has primacy. it is important to note that the ETP3 may contain
important requiraments aver and above these summarised in this document, and
therefore conformance sclely with this decument dees not ensure conformance
with the ETPs or STPs derved from these ETPs.

This document contains tha practices that have been agreed by BP managament
as current and relevant for driling and well operations. These practices are
considered critical for:

e Achieving the company’'s goals of no accidents, no harm to people and no
damage to the envircnment.

e Conformarnce with BP's OMS Framework & Croup Essentials.

* Supporting implementation of the Group Defined Practice for Integrity
Management {IMy GDP 5.0-0001.

e Prevention of incidents that would have a high nagative economic or
reputatonal impact.

Cctober 2008, Rey 6 7
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1.2 General

BFP is committed tc concucting its businass in @ manner which ensures that wells
are designed, drilled, completed and maintained to high and consistent
stendards. BP's dnling and well operations practices are defined in the
Enginesring Technical Practices (ETPs) and this document. BP will comply with
all relevant laws and regulations, and will be sensitive to the balanced economic
and environmental nesds cf the community, Scund engineesring judgement and

governmental regulations may require tha: operations be carriad out 1o standards
exceeding these requirements.

To ensure that we maet these objectives, BP has adopted the Operating
Management System {CMS} which defines our expectations for identifying and
managing safety, nealth, environmental and operational risks. Strategic
Performance Units {SPUs} are responsibie for ensuring that their management

and cortrol systems satisfy the requirements contaimed in their Locat Operating
Management Systam {LOMS]}, comprising,

s OMS Framework

o Group Defined Practices

+ Group Recommendsd Practices

* Segment'SPU Defined Practices

e Segment /SPU Recommended Practices

s Local Site Operating Procedures and Practices

SPUs are responsitie for integrating the drilling and well operations practice
requirements with the other elements of the corporat2 governance framework,

such as supply chain management, process safsty and integrity, and legal palicy
requirements.

Cclober 2008, Rev 6
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BP Drilling and Weil Operations Practice

1.3 Application

Thiz practice applies to all driling and well operations comprising well
construction, dnlling, iesting, completion, worscver, well cperations and
intervention activities ralated to weils performed under the contro! or supervision
of BP, or on behaif of BP as the gperator. The practice shall form part of the
centractual relationship betwesn BP and its service providers.

1.4 Implementation

All staff and contractor personnel engaged in managing BP driling and well
operations shall be knowledgeable of all elements of this practics and associated
ETPs and are responsibie for conformance.

1.5 Procedure for Revision

The Drilfing and Well Cperations Practice shall be updated or revised under the
stewardship of the Technolegy Vice President (lssue Authority). A team
appointed by the Technclogy Vice President shall meet as required to discuss
proposed amendments to ETPs and DWOP. Once consensus is reacked and the
changes are ratified by the Discipline Vice Presidents, they will be authorised for
issue by the Technology Vice Prasident. Addandz 1 and 2 contain the Practice
Amendment/Revision Flow Map and Process.

1.8 Use of Language

In this Practice, the fcllowing words when uzad in context of actions by BP or
others, have the specific meanings:

“Shall” is used where a provisicn is mandated and is a minimum
requirament.

“Should™ is used where a provisian is preferred or recommended.

1.7 Exception to Practice Statements

Deviaticns from the Drilling and Well Operations Practice and ETPs shall only be
considered in exceptional circumstances and in accardance with the table balow

Dewviation shouid be reguested by documenting the reascns why the deviation is
beirg sought and the implications contravention of the practice may have for BP.
Authority to approve a deviation, temporary or permanent, wilt depend on the
language that is contained within the specific requirement. A deviation may be
requested and approved aither for a single well or a number of welis in the same
area. A deviation shall not be assumed 1o apply to other situations unless a
similar specific deviation has been sought and approved. In critical situations,

October 2008, Rev 6 4
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urgent verbal approval shall be backed up with writter confirmation as soon as
practicable.

Deviation Required Deviation Authority
DWOP Temporary Permanent :
(mtjoct to ammoa Shall | Should
wiaw) |
PantA 1
Standard Practice Standard Stanaarg Wells EA | Wells EA
Faquirements Deviztion Deviation Can ba celagated
Process Process ! 13 Wells TL
|
PartB |
| ] )
Significant Risk Standard Develon Wells EA | Wells EA
Reguirements Deviation STP SETA encarsomant 1 SPUTA
Process requiced | endorsement
-with ETP | raquirad
i

Tha Practice Deviaticn Process Flow Map is shown in Addendum 3. The format
for practice deviation includes the following items:

« ‘Which practice/requiremsant is to be coniravened

» The reason for the request

» The proposed departurs from practice

+ Additionzl risks so ‘ncurred and actions taken to minimise those risks
+ The duration of the dewviation

¢ Documented approval

Note that there may be miror variations on the exact process due to local
management structure and legisiative environment. Clarification sheould be
sought from the appropriate Vice President if required.

An approved copy of the deviation shall be retained and accessible within the
SPU filing system.

1.8 Conformance
Periodic audits shall be undertaken in order to ensure conformance with this
practice and the associated ETPs. It is acceptable to incorperate this
reguiremeant within HSSE audits, other audits, and incident investigations.
It s the responsibility of all involved in driling and well operations to ulifise
prudent judgement and seek guidance from line management when there (s a
concern that conformance with any practice statemsnt increases the risk of an
incident.

Oclober 2008, Rev 6 5
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Section 2

General

21 All driling and well operations shall be planned anc performed in compliance
with applicable BP and Strategic Performance Unit (SPU) policies. These may
include, but are not limit=d to, policies on health, safety and the envircnment;
ethical conduct; empioyaes; reiationships; and conirel and finance.

22 All drilling and well operations shall be plenned and parformed in compliance
with all appficeble legislation and regulations. All appticable governmental
permits shall be obtained (air guality, annular injsction, drilling, eic) prior to the
commencement of operations.

2.3 Prioritizs for safsty when planning and undertaking drilling and well oparations
shall be, in order of importance:

1. Personnel.

2. Emvirorment.

3. The installation.
4. Reserveir integnty.
5. Well delivery.

24 Clear rcles, responsibifities and accountabiiities shall be established for all
positions within the driliing and well cperations organisations.

25 A wsll handover systzm formalising the transfer of responsibility {or the control of
a well between different crganisational units, and that documents well conditions,
shall be in place.

28 Transportation services i support of drilling and well oparations shall be in

accordance with the ralevant SPU and BP peiicies.

it Detailed policy statements are contained esisewhere within this document for
specific activities. if an ETP is referenced then the ETP is the policy document, if
no ETP is referenced then this is the policy document.

28 Detailed requiremants for certain specialised activities, such as underbalanced
drilling, air driling, coiled tubing dnilfing, snubbing ard certzin developing
technologies are specifically not included in this practice. Wells teams shall
consider such specialised activities in conmtext with the practices, and shalt not be
undertaken withcut a thorough review of industry experience and BP best
practice and a detailed external rsview of the planned operatons and
caontingencies after thorough risk assessment.

Cctober 2008, Rev 6
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BP Drilling and Well Operations Practice

Section 3
HSSE & Risk Management

3.1 General Requirements

3.1.1 All staff and contract personnel involved in the management and supervision of
drilling and well operations for BP shall be knowledgeable of the Drilling and Well
COperations Practice and associated ETPs.

312 Everyone invelved in BP's drilling and well operations at the wellsite shall be
knowledgeable in, and compily with, the relevant safety management system
which shall be defined as part of the contractual relationship between BP and the
primary contractors. The relevant safety management system will incorperate, ar
be supplemented to address, the requirements of the OMS Framewark.

313 The contractors’ safety management system shall incorporate a behaviour-based
safety observation programms, task-based risk assessment, job safs analysis,
toolbox taks and inspection and audit programmes, inciuding appropriate
action-fracking processes, covering all aspects of the rig and well equipment,
systems and personnel training and compatenciss.

314 Designatec company representatives at every wallsite, whether BP employees,
consuitants or contractors’ personnel employed in the capacity of company
representatives, are accountable for the applicaton of the Driling and Well
Operations Practice and the reiavant safsty managament systam.

315 All driling and wsll operations safety and integrity management accidents,
incidents and significant near misses shall be investigated to datarmine the root
causes and identify actions that will prevent a recurrence.

318 Designated company representatives are accountable for the execution of the
approved drilling and well operaticns programmes in compliance with BP's
heaith, safety, security and environmental {HSSE) reguirements.

317 Designated company representatives and key third-party service contraciors
should participate, as appropriats, in the primary contractor's routine safety
meaetings.

3.1.8 Designated company representatives shall have 2n up-to-date HSSE training

record and documented personal safety objecfives.

3.1.8 incident response plans shall be maintained at every wellsite, and emergsncy
drills shall be regularly conducted and reported. These plans should address the
availability of a means of quickly evacuating injured personrel at all driling and
well operations sites.

3110 Every SPU shall have standards n place addressing crtical elements of drilfing
and well operations work including but not limited to standards of HSSE
leadership, HSSE support, equipment, audit, safety critical systems and dropped
objects pravention.

Oclober 2008, Rev 6 7
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3111 Specialist BP and contractor HSSE resources should be available at the wellsite,
as reguired, to effectively support and assure compliance with the safety
managemen! system and the environmental and waste management systems
and participate in incident investigations.

3112 Regutar audits of critical elements of the safety management system shall be
conducted.

3.1.13 Temporary and permanent changes fo personnel, systems, procedures,
programmes, safety critical data, squipment, facilities, matenals or substances
shoutd be made using the management of change process.

3.1.14 All staff and contractor personael! shall adhere o the BP Driving Standard when
travaling in vehicles on BP company business.

3.2 Workplace Eavironment

321 Lighting systems shall be instalied to provide Jlumination ievels adeguate for
safe completion cf tasks perfermed in that working area par GP12-30. All safety
egress paths and assembly areas shall be provided with emergency lighting.

322 Exposures ovar a working lifetime should be kept below 80 dBA daily personal
noise exposure (LEP.!) to provide full protection from hearing loss due 10 noise at
work (refer o GP14-01).

323 Controls shali be in place to protect psople whe use high vibration tools on a

regular or prclonged basis from damage to their hands and amms. All tools and
equipment used at the walisite shall be dasigned to minimise vibration levels to
as low as reasonably practicable.

324 The engineering complexities of mechanised and automated systems shall be
fully evaluated on the basis of risk assessment and managed through sffective
devslopment and application of rigorcus inspaction, maintenance and oparating
procadures, and personnel competencies.

3.25 Means shall exist to contrcl exposurs to airborne hazards, such as dust, gases
and vapours, and stressful thermal environments. These may includs initial and
repeat assessments of the workplace, engineering controls, administrative
cortrols and personal protective equipment provided by the contractor.

325 The permit to work system shall be empioyed to corntrol the handling of
axplosives and radicactive materials.

Personnel who may be exposed to hazardous materials shall be made aware of
the hazards and provided with training to manage the risks of exposure, the
iimitations of and proper use of personal protective equipment, other precautions
to be taken, emergency procadures to be followed and any reguired additionzl
measures such as exposure monitoring.

3.3 Warkplace Practices

3.3.1 All risks shall be managed to a level, which is as low as reasonably practicable.
Risk management at the wellsite shall include the HSSE issuss ansing from the

Cclober 2008, Rev 6 8
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selection of resources, the design and operation of working systems, the control
and disposal of waste and the delivery of senvices.

3.3.2 Manriding is a safety critical activity. Routine manriding cperations shall not be
permittad on BP wellsites. Manriding shali only take place under the permit to
work system after a full risk assessment has been conductad. Any permit for
manriding operations shall be authorised by the senior wellsite contractor's
represeniative.

Tha work shall be performed under the direct control of the supervisor in charge
of the area. All personnel conducting and supervising manriding cperations shall
be trained and assessed as competent for the work. All equipment used in
marnriding operations shall incosporate appropriate  safety features, be
maintained as required by the manufacturer, b2 upgraded as required by
manufacturers’ product bulletins and be inspected prior to and after tha work.

333 Excessive working hours leads to fatigue and impairment of mental zlertness.
Each SPU shall have a work time standard in place which describes normal shift
pattern  rotation schedules, routine wark periods, control process  and
contingancy arrangemsnts to deal with the occasional circumstances when the
standard cannot ba complied with.

Personnal sngaged in BP's driling and well cperations shall not work in excess
of 16 hours during a 24-hour period nor 28 days at the wellsite during = 42-day
period without the writen autherity of the designated company representative.
Travel arrangzments and pre-arrival work time demands shall be considered as
part of the work time control process.

3.34 Drogpped abjects prevention at the weilsite shall be a key element of the
contractor's safety management system. Dropped objects standards and controls
shall be in place at each faclity to raise awarensss, define secondary fastening

reguirements, specify inspection protocols and manage key risks such as control
of tocls and equipment taken aloft.

33s Al lifting operations shall be planned and properly supervised consistent with the
safety managemsant system. A risk assessment or job safe analysis shail be
canducted prior to each job and risks shall be sliminated or properly controlled.
Detailed standards for lifting activities shall be in place and complied with at
every welisite. Crane cperations shall only be conducted under the direct control
of & banksman who shall not otherwise be involved in the [ifting operation.

Fixed and maobile cranes and integrated protective systems shall be maintzinad
in accordance with the manufaciurer's racommesndations. Lifting gear and lifting
appiiances shall b2 certified and documented prior to uze. Hand-spliced wires
and slings are not permitted.

335 Primary drlling, workover and well operations contractors shall have a
maintenance management system in place for their equipment. All safety critical
egupment shall be included in the maintenance management system, including
slectrical equipment for use in hazardous areas, load-bearing, lifting, hoisting,
pressure containing equipment and protective systems. The system shall be
rigorously applied and any ovardue items shall be reparted to contractors’ and
operators’ senior site regresentatives on a regular basis.

Qctober 2008, Rev 6 g
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Third-party equipment gon hire at the wellsite for a period in excess of 3-months
shall be subject to & formal systam of maintenance management. Equipmeant on
short-term hire at the wellsite shali be subject to formal meaintenance and
inspection checks pricr to transport to the wellsite.

3.4 Risk Management

341 All D&C cperations shall follow a documented and auditable risk managemsnt
process to inciude identfication, assessment, prioritization and action. The
process will include zil dsks with either an HSSE or significant financial impact.

342 The risk process shali e in conformance with the Group Defined Operating
Practice Assessment, Pricritization and Management of Risk {GOP 31-00-01)
and this confarmance shall be documented.

343 The recommended tool for documenting and marnaging D&C risks is the web
based BP Hisk Assessment Tool (RAT):

ntip/projects. boweb.bp.comibprat/firsttime.asp.

Where access to RAT is impractcal, the Excel-based 'Common Process Risk
Register’ may be used. Versions 10 and later of this tool meet the reporting
requirements of GDP 31-00-01.

Qctober 2008, Rev 6 10
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Section 4

Planning, Materials and Services

4.1 All SPUs shall adopt Driling and Completions Commaon Process (Drilling Value
Assurance, Right Scoping. No Drilling Surprises and Technical Limit} as the
staridard methedology for well planning and exscution.

42 All drilling and well operations shall have approved plans to cover emergency
management, spil contingency and blowcut responss. Thess plans shall be
specifically designed for application in the local environmenta! and operating
conditions .

4.3 A well programme shall be in place and adhered to for all drilling and well
operations. Wall programmes shall have the spprepnate level of approval.

4.4 Any significant changes te a well programme shall ba documented and approved
via a formal management of change (MOC) process which includes those on the
original approva!l list,

45 All equipment, materials and services shall be fit for the purpose intended and in

compiiance with focal legislative, BP, and industry {eg API, NACE, ANSI, ASME,
ISO etc) standards and specifications as requirad,

4.8 All contractors engaged in driliing ard well operations shall be capable of
demonstrating technical, operational, quality, HSSE and commercial integrity in
respect of their organisation, logistics, planning, procurement, exacution, and
perfoermance evaluation.

October 2008, Rev & 11
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Section 5

Preparing for Operations

5.1 Oftfshore

51.1 A baseline seabed survey of each proposed drilling lecation shall be conducted
indicating physical conditions of the seabed. The appropnate techniques should
be applied in keeping with the Offshore Site Investigation Manual {BPA-D-005).

A wellhead bending stress analysis and riser analysis shall be performed for
fleating drifling operations in the following circumstances:

# Prior to drilling with 2 new rig or in a new area

s Prior to using a welinead or riser configuration not previously used in an area
¢ When the expected envircnmental conditions dictate this as being prudent

The wellhead banding stress analysis shall take account of wellhead stick-up.
Limits on allowable wellhead angle commensurate with equipment in use shall
be set. The analysis shail not be limited to drilling operations cnly but shall
censider potential future use of the well for develcpment operations if such use is
considered a possibility.

A riser siress analysis and conductor analysis shall be performed for
bottom supparted operations tzking into account all local environmental factors
undar the fellowing circumstances:

® Prior to drilling in & new area

e Prior to using 2 mud line suspension system/conductonftiser/30P
configuration not previcusly used in an area

The bending stress analysis shall not be limited to drilling operations only but
snall consider potential future use of the well for development operations should
such use ba considered a possibility.

At least cne communication link shall be operating between the well site and the
operaticns office at all times.

An ofishare installation shall have man overboard procedures and the means to
effect such rescue during drilling and well operations.

Al offshore instatiations shall have procedures in glace for full evacuation in the
event of an emergency and severe weather.

Any vessel working in the support mode shall have direct communication with
helicopters and the drilling unit.

CONFIDENTIAL
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5.2

52.2
523

524

526

527
528

Appropriate meteorological and cceanographic data pertaining to the area of the
proposed well shall be available and taken intc consideration prior to spud in,
and for the durabon of the well operation. Current sea state and weather
forecasts shail be available both at the well site and at the operations office
whilst operations ars in progress.

OCnshore

A communication link shall be operating between the welisite and the cperations
office at alt times.

Access to the wellsite shall be restricted to authorised personnel cnly.

Accommodation camps shail be sited in conformance with Group ETPs that
relate to occupied buildings.

Reliable water supplies shall be provided to address afi foressen operational and
emergency requirements prior to spud.

Appropriate assessmenis of shallow hazards cf the proposed drilling location
snall be conducted eg to identify any buried cables or pipelines and to determine
the suitability of the site for driling.

Pricr to spud of any land driliing opearation, 2 detailed review of historical data
from offset wells shall be performed io assess the potsntial for encountering
shailow gas prior to setting the first pressure containment string on the planned
well. In th2 absence of compelling data to subslantiate shaliow gas is not
presant, shallow gas shall be assumed present and a diverter system shall be
used when drihng the hole section{s) between the structural casing and the
setting depth of the first pressura containment string.

Fust arnd bass oil storage shalt be at a safe distance from the wellbcre

All onshore installations shall have procedures in place for full evacuation in the
avent of an emergency, severe weather and natural disasters.

Also refer to:

Section 17
Saction 22

Marine Gaghazards

Rig Audit and Acceptance

Cctober 2008, Rev 6 13
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Section 6

Operational Readiness

6.1 A pre-operational meeting with the rg contractor, service company personnel
and relevant BP personnsl shall be held at the wellsite or operations office prior
to the commencement of drilling or well operaticns. This meeting shall focus on
the HSSE and operaticnal performance expectations, operational objectives,
differences from pravious operations, hazards and cantingencies.

8.2 The designated company representative shall be satisfied that the rig, equipment
and site are in a safe operating condition, and that personnel are trained and
compatent, prior to commencing drifling and well oparations.

8.3 An emergency svacuation drill, and for cffshore lecations, a man overboard drill,
shall be carriad out prior to commencement and at periodic intervals during a
drilling or well operations campaign.

8.4 Cn *loating drilling units, there shall bz a2 demonstrable standard for stabiity and
ballast conirel. Stability and batlast controi drills shall be conducted.
6.5 The rotary table elevation, ralative to seabed and water depth at mean sea jevel

{or oifshars driffing units, or the rotary table slevation relative to ground lavel for
iang drilling rigs, shall be detarmined and formally recorded and communicated.

6.6 On moored floating drilling units, the mooring system shail be pre-tensioned to a
value, and for 2 time as agraed with the rig contractor.

8.7 When carrying out fleating drilling and well operations from a dynamically-
positioned unit:

* Well-specific operating guidelines and emergency disconnect contingency
plans shall be in place prior to cunning the BOP stack

e Drive-off drills shall be held at intervals agreed by the rig contractor. Drills are
to be documented.

8.8 Where the risks of scouring cannot be discounted, facilties for subsea visual or

manua! inspection shall be available. The frequency of these inspections shall be
mutually agreed with the rig contractor.

8.9 Completion of the above requirements shall be formally documented in the
relevant rig or operational legs.
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Section 7

Wellsite Equipment

74 All dritfing and well intervention units shall be fitted with sufficient instrumentation
to continuously menitor and record all date eppropriate for conducting the

aperation in a safe and efficient manner.

7.2 For all drilling and well intervention units a Crown-o-Matic or equivalent safety
brake shall be installed on the drawworks and be operationel at all times, and
shall be subject to regular testing. Procecures shall be in place to manage
routine anc non-routine collision risks and shzlt tzke account of block inertia and
neadrocm.

73 All drillpipes shall bave sither:

» No hayd banding

¢ Hardfacing of casing-friendly wear resistant alloy overlays ta a standard, finish
and type appreved by EPT

74 Drillpipe and bottomhole assembly companents shall be inspected and gradad in

accordance with requirements laid down by the SPU. These inspections should
be commensurate with operating conditions. APl RPTG is the industry standard
for drilistring design, operating limits and classification. Use of propriatary
guicelines for inspection such as DS1 may be appropriate provided that results
remain in compliance with APl RP7G.

Dadicated and correctiy ratec squipment shall be used for riser bandling on all
floating drilling units and shall be inspacted to an appropriate levei prior to sach
job.

As a minimum, hazardous area dasignation shall reflect APl RP 500B, or
appficable ragulaticns or SPU requirements, whichever is the more stringant.

All equipment sha!l be classed and certified as suitable for any hazardous areas
in which it may be operated.

All pressure vessels and positve displacement pumps shail be fitted with an
independent pressure relief mechanism or slternate safety mechanism. Relief
fines shall be designed for the polential pressures and flowrates and have an
adequate restraining mechanism. Consideration should be given to appropriate
discharge iocation of venting systems.

When conducting offshore drilling and well cperations an emergency powered or

diesel black start firsfighting pump capabie of supporting two fire hoses or one
foamn branch shall be available.

710 A system shall be in place to ensure that all drilling and well operations
equipment that requires certification has the correct certification and that it is

valid.

October 2008, Rev 6
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7.1 All items of BP owned, contractor owned and third party owned fifting and load
bearing, pressure containing and safety critical equipment shall be covered by a
maintenance management system that allows saie operation and technical
integrity for the intended operating envelope.

712 Only replacement parts that meet or exceed the original eguipment
manufacturer's design, specifications and manufacture shall be used in safety
critical equipment (except for wall control equipment, refer to Secton 15).

7.13 All high-pressure pipework assemblies equipped with hammerlock unions shall
be manufactured to a recognised specification and be subjected to a routine
inspection, testing and maintenance programme. Controls shall be in place to
ensure girect interconnection of incompatible types and manufactures is avoided.

Cclober 2008, Rev 6 16
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Section 8

Drilling and Completions Practices

8.1 Formation lezk-off or intagrity tesis shall be performed zafter drilling cut each
casing or finer shoe prior to drilling the new hole section, except for conductors.
Corrective measures shall be performed if the open hole pressure integrity fails
to meel predetermined standards.

Thiz requirament for formation leak-off or integrity *est may be relaxed after a
documented risk assessment, conditionat upan indications of a good cement job,
under the following conditions:

+ (Casing string is not a pressure containment string

* Exposed formafions ars very vulnerable to damage and such damage will
subsequently increase the ievel of risk

* (asing shoe is 32t by design within the target reservoir

e Wherzs gir or underbaianced fluids are the primary circulating medium

az At all stages during the drilling of a well it shall be assured that assumptions
made during the casing design are not violated.

33 Choke line prassure losses shall be detarmined and recorded on floating drifing
unis:

e Prior to drilling out casing
* On any significant change in mud weight

84 A full dimensional check of ali drilling, testing or completion toois shall be carried
out and the resuits recorded prior to running tools in the hole. The record shall be
available at the drilling site.

3.5 When coring, the inner barrel will have provisicn for venting trapped pressure at
regular ntervals.

88 A coring task risk assessment shall be conducted to identify hazards and
mitigating procedures to cover handling procaedures, H2S potential, wellbare
fluids and cufling toois as a minimum.

3.7 Selection of approoriate welbore fluids and operating practices should address
the potential for hydrate formation and mitigatian.

83 The drilling site shall be left in a condition which corforms to a standard formally

recognised by the appropriate Performance Unit in conformance with the
axpactations of the Local Operating Management System.

3.8 Prior to leaving an offshore locatior, 2 seabed survey shail be peformed and any
debris that cannoct be reasonably recoversd shall be documented.

3.10 Safe handling zones shall be established to avoid damage fo subsea
infrastructure from drepped objects.

Cctober 2008, Rev 6 17
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8.11 Any offshore operations subject to loop currents shall have an established
contingency plan to manags risks.

October 2008, Rev 6 18
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Section 9
Drilling Fluids

6.1 Drilling fluids generafly provide the primary well control barrier and every well
drilled shall have g driling fiuids programme. The programme shall, as a
minimum, provide nformation on mud types, and property ranges for mud
weight, rheology and filtration control. Contingency plans as a minimum should
be included for minor and serious lost circulation, differentially stuck pipe,
wellbore instabiity and well cantrol.

9.2 Basic API testing of the active drilling fluids system shall be conductsd and
reported at least once daily during drilling cperations.

93 A mimimum guantity of weighting material shail be readily available onsite during
ail phases of the well, to weigh up the circulating volume by 1 pound per gallon.
Individua! programmes should define acceptable stock levels based on the
nature of the operation and the supply logistics.

Also refer to:
Section 15 Well Contral
Section 18 Waste & Fluids Polluton Risk Mitigation
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Section 10

Cementing

10.1 Every well shall have a cementing programme in which the following have been
considered:

* Structural integrity including long term corresion
s Zonzl isalation (Ref GP 10-80)
v Future abandonment

0.2 Prior to each cementing operation, representative samples of cemant, additives
and mixing weter to be used shail ba taken and tested according to (SO
requirements (or BP specified testing regime).

10.3 In locations where supplies are intermittant, a minimum supply of cement and
cement and additives shall be kept on the driling site. The volumes shzll be at
least enough to set appropriate isolaticn plugs in the current hole size.

10.4 All cementing equipment shall ce maintained according to supplisrs maintenance
schedules and pressurs rataining equipment shall have appropriate certification.
10.5 The predicted pressures (surface and downhole) during cementing should be

reviewed, assessing any risk of overpressuring surface eguipment, initiating
losses or under balancing the well.

10.8 High pressurs cementing equipment shall only be operated by trained personnel.

10.7 Density of all fluids pumped during the cement job should be confirmed during
cementing oparations

Oclober 2008, Rev 6 20
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Section 11

Reporting and Data Management

11.1 Reporting
11.1.1 The following reports shall be a minimum for al! driling and weli oparaticns and
snall be retained within the SPU:
e 1ADC Drilling Report Form or egquivalent where a rig is used
* BP daily report. For driling, completions and well intervention actvities
DIMS/OpenWells is the required format
= Casing and cementing reports
» Well data acouisitien records
* Seabed clearance certificate at start and end of well operations
¢ Abandonment, suspension and completicn diagrams
¢ Accident and incidert reports
= Well control incidsnt reporis
¢ Safe gperating limits for 2ach wall
e A current persons onboard list shall be maintained at, or immediately
accessible to, the emergency control centre
e Government permits and forms
o Definitive final well surface location and directional survey report
11.1.2

A ccmplete set of well files recording the history of al! drilling, complaten and
well operations from spud to final abandonment shall be retained within the SPU.
Details of any fish left in hole shall be specifically included in such files.

Weli file data should be securs and accessible for the duration of BPs kability for
the well.

Cclober 2008, Rev 6
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11.1.3 The document management system shall provide an auditable trail of:
stUpdates and medifications
eDeviations from ETPs, STPs or S0Ps

*Approvals and review by EAs

11.2 Data Management

11.2.1 SPUs shall maintain a written [ife-of-field management plan for all safety critical
data. Security and back-up processes shall be tested prior to implementation.
Safety critical data shall only be creatad, sdited or deleted in accordancs with the
management plan. The production and intarpretation of all safety critical results
shall be subject 10 an assurance process with an audit trail.

2y For tubular design, safety critical data shall include, but is not limited to:

1. Well lccation, depth datum, total dspth. water depth and objsctive
depths(s}

Definitive wellbore survey;
Designaticn as exploration or development weli;

Hydrocarbon composition;

W oa W

List of tubulars (outside diameter, wal thickness, grade, connaction),

annular fluds, tops of cement and hanger depths for all casing and
tubing instzlled in the wellbore;

6. Design loads and safety factors

=

Casing waar

8. Ust of any significant accessories to the tubular string(s) and their
locations;

9. Details of any APB mitigation installed in each annulus;

10. Service life data including driling, completions, testing, production,
workaover, sidetracking, etc.

Cclober 2008, Rev 6 2z
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Section 12

Safety Critical Software

121 The definiton of Safety Critical Softwars is 2 computer application that
undertakes automated control, calculation and/or medelling of outcemes that
provide equipment contrel, engineering design and/or operational guidance for
safety critical tasks.

Safety crtical tasks in D&C involve the following:

BP Tasks:

¢ Casing and Tubing design
+ Well Pesitioning
e Pore Prassure Detection and Measurament

e Wil Control
Coniractor Tasks:
¢ Automated Pipe Handling systems
» Bzliast Control
s Deepwater (electro/hydraulic) BCP Centrol
¢ Dynamic Positioning Control
L]

Rig Positioning

The definitive st of BP applications can 2e found from the Driling and
Completions Portfolio Managar

12.2 Soitware, verfied viz a documented process, as assured by the appropriats BP
SETA shall be used for safaty critcal tasks as defined in the ETPs. For BP tasks
such software shzli be maintained, controlled and released by the IT&S Drilling

and Completions Service Desk to ensure efiective management of updates, new
releases and design.

12.3 SPUs shall only use the approved versions of Safety Critical software as
distriouted by the IT&S Driling and Completions Service Desk in accordance
with the requirements of the SETAs. All Safety critical scftwara shall either:

e be accessed and used on the CITRIX ceniral server farm where this
axists for the SPU.

¢ or, where no such farm exists, safety critical software shall be
downloaded onto users’ computers via the Altins system. Users shall
accept and use downloads of new versions of software when they are
notified by Altiris that it is available SPUs shall be able to demonsirate
that the appropriata versions have been instailed.
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Any deviation to these 2 methods of deployment shall be approved in advance
by the appropriate SETA.

During upgrades, there may for a pericd, be more than one approved version of
the software.

124 New or alternate softwzre to perform safety critical tasks can only be used when
approved in advance by the appropriate SETA.

12.5 SPUs are accountable for Data management for safsty critical scftware and
systems. SPUs shall ensure the accuracy and integrity of their data and that
effective back up systems are in place.

12.8 SPUs shall ensure that contracts address safety critical software for Contractor
tasks to ensure that appropriate standards are maintained for nstallation,
operaticn and disaster recovery.

October 2008, Rev & 24
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Part ‘B’

Significant Risk Practices with ETPs
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-01

Section 13
Casing & Tubing Design

All Casing and Tubing design activity shall conform to Engineering Technical Practice GP10-
01 - Casing & Tubing Design

13.1 Design

13.1.1 All casing and tubing designs shail be addressed in a well basis of design
document. If that document is field-wide, a separate document shali, when
appropriate, stipulate where a specific well design deviates from the field-wide
basis of dasign.

13.1.2 A casing and tubing design shall be performed far all wells and should
incorporate foreseeable Ufe-of-well requirements and abandonment. Where
wells are 10 be preduced, tested, stimulated, injected or modifisd, 2 design check
shall be performed for the existing configuration, unless as pant of the SPU
assurance process a previous design is demenstrated to be adequate.

Design Standard

13.1.3 Tha requirements contained within the BP Tubular Design Manual (BPA-D-003}
shall be applied for both the tubing and casing program basis of design. The
basis of design will address parameters within which it is acceptable 1o plan
further wells in a programme, campaign or area without further detalled design.
When these parameters are exczedad, a detailed reassessment of the design is
required.

Tools and Design Data

13.1.4 Casing and tubing design shall be performed using the BP approved casing
design software and methcds as !dentified in the BP Tubular Design Manuzal.
Exceptions shall be subject to EPT review.

t3.1.5 Every tubular compenent in the load path or forming part of the pressure
envelope shall be traceable per API, IS0, and/or BP specifications and verified
sithar by reference to the mill certificates or macharical testing to have ths
axpected mechanical performance. Every component shall also be in good
condition, and all 2quipment should be suitable for expected senice lite.

13.1.6 Casing and tubing design software are safety critical.

13.1.7 Casing and tubing designs shall be subject to assurance review as a minimum
shown in Tablet.
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Takle 1 - Required Well Design Review Level

Well Category Minimum Review Level
t, Allwalls Within SPU
2. Wealls with SITHP > 10,000 psi or SBHT = 300"F, SPU plus review by a party
or reservoir pressure > 13,000 psi, extarnazt 1o the SPU

or H:S partial prassure > 0.05 puws,

of water degth » 1000 f1 (300 my

of using raducesd dofing service on weli control leads outside of
the gurdance of this ETP or the BF Tubular Design Manual
Wells requiring matettal with specified yicld strength = 125 ksi, SPU plus EFT revicw
oOF reqinng seur senvice materials with specified yield strength
=110 ki,

or having sealed or potentially sealed inaccessibte annuli

or raquiring modelling outside standard software capabilits,
or using reduced production loads outside of the guidance of
1his ETP o the BP Tubular Design Manusl

Notes:

1. A party external to the SPU is 2 person of technical competance whase current
performance cantract is not directly depandent on the success of the SPU, and may
include individuals from other SPUs, individuals from EPT or external consultants.

2. The final qualifier i Table 1 spacifically targets complex cormpletion desgns {e.g.
downhele flow contral, muitiple packers) that do not lend themsalves t¢ ready analysis in
available tubular dasign sofrwara, but requive sither special handling with conventonal
teols or the use of modeling tools cutside the purview of a non-spacialist.

X

13.1.8 A minimum set of design loads, including setting depth, burst, collapse, tension
and triaxial considerations for both the tube body and connection, is defined in
the BP Tubular Design Manual, Designs governed by loads outside thosa fisted
int the BP Tubular Design Manual shall be subject to review as in Welt Category 3
in Table 1.

1. All casing and liners shall be designed to withstand reasonably foresseable
well control burst loadings. The starting point for well controf burst foading
shail be gas to surface from casing shos, or lower open hole fracture
pressure. Casing designs using lesser well cortrol loadings not appearing in
the BP Tubular Design Manual as acceptable alternatives shali be subject o
review as per Well Category 2 in Table 1.

2. Casing designs shall include definifion of the well control scenarios they
accommodate and their rationale based on subsuiface information, local
experience and operational well control capabilities. Kick intensities for well
design shall be based on apprepriate and prudsnt application of pore
pressure uncenzinty as described in GP 10-15 Group Practice cn Pore
Pressure Pred:cion.

3. Al production casing and liners shall be desianad for burst, 1o withstand the

maximum pressure resulting from a tubing feak at the wellhead applied over
the packer fluid

Design factors

Octlober 2008, Rev & 27
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18.1.8 The minimum acceptable design factors for BP tubular design calcuiations are
given in Table 2.

Table 2 — Minimum Casing and Tubing Design Factors

Casing Tubing (Test) Tubing (Service)

Pipe Connection Pipe Connection Pipe Connection
Tansion 1.4 1.4 1.1 13 1.33 1.33
Burst 1.1 11 [ 1.1 1.25 125
Coliapse 10 1.0 1.1 31 1.1 11
Teaxial 1.25 NA 1.3 A 1.25 N/A
Caompression 1.4 1.0 14 1.0 1.3 1.0

13.2 Procurement

Standard

13.2.1 Casing and tubing shall be manufactured, inspected and tested in accardance
with the standards as outlined in the ETP 10-01
Qualifying Materials

Sour and/or Corrosive Service

13.2.2 The materials selection process for wells expected to contain H2S shall comply
with NACE MRO01754S0 15156. Only seamless grades of tubulars are
acceptable for casing and tubing which may be exposed to H2S/sour
enviranments as defined i@ NACE MRO175/S0 15158.

13.23 The materials selection process for production wbulars expected to contain 02
and’or H2S shalt follow the requirements of BP EPT Guidance Note GN 038-13.
In case of a conflict between this document and NACE MR0175/80 15158, the
more onerous requirement shall govern.

Alteration of Specification Properties

13.2.4 Field welding of tubulars is permitted on AP| Spec SLASO 3183 grade line pipe
and APl Spec 5CT/SO 11860 Grade K55 tubulars, and shail conform to the
guidelines laid out in APl RP &C1/S0O 10405. Welding operations on other
grades of pipe will require specific qualifications and procedures per GP 18-01.
Well-site Inspection

13.2.5 All casing, tubing and handling tubulars shall ba visually inspacted and drift
tested as close to the point of use as practical to identify handling damage to the
pipe body and threaded connections that could present problems during
installation and’or over the life of the well.
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13.3 Operation

Loads

13.3.1 Operations during installation and well fe shall not exceed the loads under
which exposed tubulars have been designed. A revised design evaluation shall
be completed, should such an occurrance be contemplated.

Setting Depths

1332 Casing and liner setting depths shall be selectad to provide 2 sufficient safery
margin between formation fracture pressure and well control and/or casing
cementing operations. Limitations on allowable well contro! operations shall be
detailed in the design.

Also refer to:

Section 12 Safety Crtical Software

October 2008, Rev 6 29
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-05

Section 14
Directional Drilling & Surveying

All directional Driling & Surveying activity shall conform to Engineering Technical Practice
GP10-05 - Directional Driling & Survey.

Scope of application

14.1 ETP GP10-05 applies specificaily to subsurface well coiision risk. 1t will be
applied 1o all operations where this risk presents a threat 1o personnel saiety or
the 2nvironment. This will be determined by means of a risk assessmeant.

Data structures, integrity & management

14.2 A Master Database of alt well trajectories shall be maintained and be the subject
of 2 written data management plan covering the full iie of the field. The co-
ordinate reference system used by the Master Database shzll be determined by
a Company Surveyar. This database shall be classified as safsty critical and
managed accordingly.

Surface location management: new, single well [ocations

14.3 The final position shzll be determined as the wail is spudded. The Eiectronic Well
Location Management {eWLM) process shz!l be used to manage the plannad
and final location of the well. The drilling unit shall be positioned and the final
location confirmed using approved positioning contractor procedures and
supservisad by an independent survay representative.

Surface location management: built facilities (platform, sub-sea template,

tand site)
14.4 The surface position shall be managed in accordance with the plans, procedures
and documentation centrolled by the respective project authority.
Survey programme design
14.5 Survey programmes shall be designed to mest clearly defined guantitative

positioning objectises such as:

¢ Meet local government regulations.

= Penetrate the geclogical target(s) set in the well's cbjectives,
« Minimise the risk of intersecton with any nearby wallbore.

e Drili 2 relief well.

+ Avoid location of shallow hazards.

Uncertainties shall be calcuiated using approved survey tool error models and
calculation methods. The well survey programmsa shall {ake surface location
uncertainty into account and shall contain sufficient redundant data to eliminate
the possibility of uncetectad gross errors.
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Anti-collision scan

146 Anti-collision scans for all wells shall be run against the Master Database. The
minimum separation distances shall be calculated using the eguations in ETP
10-05. SPU staff and contractors invoived in the activity shall be trained and
competent in the methods employed.

Operational Control and Assurance

14.7 Directional drilling and surveying operations shall be conducted by contractors in
compliance with their approved procedures. Survey programmes shall be
executed in accordance with their designs or any approved changss thersto.
Where operational problems occur, any modifications to the programme shall be
shown to fulfil the sama requirements as the original design, or a Management cf
Change procass undertaken to revise the original requirements. SPU staff shall
be responsible for implementing and monitoring compliance.

All procedures, directional softwara and the software seitings employed by
contractors, wellbore survey tools and their running procedures Joint Qperating &
Reporting Procedures (JORPs) shall be assessad by the EPT Well Positioning

Specialist and approvad by the Segment Enginesring Technical Authority for
Directional Drilling and Surveying.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-10

SECTION 15
Well Control

All Well Controf actvity shall conform to Engineering Technical Practice GP 10-10 — Well
Control

15.1 Well Control Training & Preparation

General Requirements

Each BU shall designate a well control TA respeonsible for fulfiiment of
expectations st out in this ETP. Said TA is not required to reside within the
respective BU and may be designated outward. Additionally, individua! well
contral SPAs’ may bs designated within sach PU as required by the BU. Each
SPA shall notify the designated BU TA of any wall centrol issues. Additicnally,
each BU TA shall notify and address all significant well controt issues with the
Segment TA.

Training & Certification

All BP drilling and wal! cperations personnet, and perscnnel acting on behalf of
BP, who are directly involved in planning and execution of BP drilling and well
operations, plus any contractor personnel who may take control of wall activities
(such as toolpushers, drillers, assistant driilers, subsea engmneers and service
unit cperators) shall have a valid and recognizad well controf certificata.

1511 Valid and recognized well control certification authorities include IWCF, 1ADC,
AEUB and others that may be designated by the Segment well control TA upon
request by the BU.

15.1.2 Well contral certifications shall be renewed at periods not exceeding twenty-four
(24) months.

1513 BUs shall be adequately prepared to remediate any well control event through
the use of a Well Centrol Response Guide and the BP Well Control Manual.
Framework of each well control response guide shall required endorsement of
the Segment well control TA.

15.1.4 All BP personnel and personnel acting on behalf of BP, who ars directly involved
in the planning and execution of BP driling and well operations, shall be trained
and competent in participation of a Well Control Response Guide.

Well Control Preparation

1515 All drilling operations involving static fluid level designs; bore protectors or wear
bushings shall be instalied in the wallhead during all drilling operations. The
welihead design shall take this intc account. If operations preclude the use of
bore protectors or wear bushings this policy may be relaxed after completion of 2
documented risk assessment and BU well conirol TA or designate approval.

Cetober 2008, Rev &6 32

<~ONFIDENTIAL BP-HZN-2179MDL01282977




B Difie el Welf Quarations Fraeioe

15.1.86 For conventional driling operations, the kick tolerance of the weakest known
point of the hole saction baing drifled shall be updated continuously while drilling
and reported on alf BP daily drilling reports. This requirement for kick tolerance
calculation applies to drliing of all hole sections after the first pressure
containment string has been set.

15.1.7 Kick tolerance is dsfined as the maximum volume of kick influx that can be
circulated out of the weli without breaking down the formation at the open hole
weak point. Kick tolerances are to be calculated as described in the Weli Contral
Manual.

15.1.8 On all wells the design kick tolerance shall be greater than 25 bbl based on
maximum anticipated pore pressure and planned mud weights. This policy may
be relaxed only after a documented risk assessment, appraved by the BU well
control TA or designate and conditional under the following conditions:

* Confirmation of a good cement job

e Open hole formations in infield drilling areas are known to be normally or sub-
normally pressuras based on established history

e Losses are expected in the target areas
* Where air or under balanced fluids are the primary circulating medium
e Before any unshearable compenent enters the BOP stack.

15.1.9 The calculation updating requirement and the 25 bbl volume requirement may be
retaxed after a documented risk assessmant, and approval of the BU well control
TA or designate and conditional upon indications of a goed cement job, under
any of the foilowing conditians:

« Open hole formatians in infield drilling areas are known fo be normally or sub-
normally pressurad based on established history.

* Losses are expected in the target based on established history in infield
drilling areas.

« Where air or under-balanced fluids ara the primary circulating medium.

15.1.13 Al drilling breaks shall be flow-checked and reported to the BP designated
company representaiive, based on criteria established between the BP
designated company representative and the driller or service unit operator.

15.1.11 Balanced driling and conventional and hydraufic workover operations, volving
static fluid column designs, as a minimum, shall be perform flow checks while
tripping out of heie:

¢ Before pulling off botiom.
s After pulling into the casing shoe.
+ Before the BHA enters the BOP siack.

15.1.12  Balanced drilling, conventonal and hydraulic workover operations, nvoiving
static fiuid level designs, trip sheets shall be filled out by the driller / operator on
every trip in and out of the hole. Any deviation from expected hole fill up volumes

shall be investigated basad on criteria provided by the BP designated company
represantative.
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15.1.183  Slow circulating rates shalt be taken every tour, each time a BHA change is
mads, when significant mud properties change and 500 feet of new hale is
drilled. Choke fine frichons will also be considered.

15.2 Well Control Practices

General Requirements

15.2.1 Tested BOPE shall be installed for drifing operations below the surface casing
shoe.

1522 The BOP stack and wellhead in place at any peint during the course of the well,
shall be of sufficient working pressure and temperature rating to contain the
maximum allowable surface pressure and temperature from total depth of the
current open hole section.

1523 The maximum ailcwable wellhead pressure shall take into account a gas column
to surface for exploration and appraisal wells, whilst for development wells
reservoir fluid shail be used.

15.2.4 In balanced drilling. conventicnal and hydraulic workever operations invelving
static fiuid column designs, the designated company representative shall be
present prior to each trip to flow and loss check the well and then directly
observe the trip untl satisfied the wellbore fluid leve! is stable and the hole fill
volume is correct.

i5.2.5 In unconventional cperations without static fiuid levels, the designated company
representative shall observe the pre-trip well conditions and assure themselves
that the well will behave in accordance with expected norms for the planned
operaticns.

15258 After completing ali well kills or well testing operations, the designated company
representative shall be present to flow and less check the well and directly
observe the trip until such time as they are satisfied that tha wellbore fluid level is
stable and/or the hele is safe 1o trip prior to pulling cut of the hale.

15.2.7 Kick detection, diverter, circulating, stripping, and shut-in drills shall be hald
regularily until the designated company representative is satisfied that each crew
demonstrates suitable BP standards.

15.2.8 Thersafter kKick detection and shut-in crilis shall be performed at a2 minimum of
once per week per crew and be reported in the Daily Report form.

15.2.9 A shut-in method shall be established, communicated and practiced which
minimizes influx and impact to the wellbors. Line and vaive configuraticns shall
be planned, communicated and regularly checked by the driller or service unit
operatar and position confirmed with the BP well site leader or his designate.

15210  The driller / operator is responsibie for and authorized to shut the well in. The

designated company representative shall ba the onfy person authorizad to initiate
apaning the well as part or conciusion of well control measures.

15211  Except during under balanced drilling, a driling well kick shest shall be
maintained and updated for immediate use in the event of a well control event.
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15.2.12 A well control incident report shall be completed and documented within the
Tr@ction reporting svstem following any wall control incident.

15213 At least one contingent barrier i.e. down hole float valve shall be included on any
casing string run through & hydrocarbon-oearing formation.

15.2.14  Differential fill float equipment shall not be used on casing strings which are to be
run through potential hydrocarbon-bearing zones. This palicy may be relaxsd
after a documented risk assessment and approval of the BU well control TA or
designats.

15215  Autofill float equipment shall be tripped prior to sunning through any hydrocarbon
bearing zone.

15.2.18  For ali exploration, HPHT and HZS appraisal wells a well spacific Well Control
Respense Guide shall be prepared.

18217 A well control interface / bridging document shall bz prepared with the
appropriate contractor to ensure there is clear understanding of responsitilities
and which reference documents and procedurss will be used in 2 well control
situation.

15.2.18  Each BU shall ensure that well control response guidss are maintained in avery
supporting OC and base office and emergency drills regularly conductad and
reported. These guides shall address the availability of a means of quickly
evacuating the wel! site and responding 1o an event

15219 During well construction and maintenance activities, operations shall be
conducted with one active barrier and one contingent barrier installed to address
critical operational risks and contain the well.

15.220 Dunng conventional driling, completions and weli work activiies the active
barrier shall normally be a stable fluid column and the contingent barrier shall be
the blowout preventer (BOP) equipment or tree. Durning under-balanced drilling,
wireling, snubbing and ceil tubing intervention activities, the active bamier shall
normally be a dynamic mechanical sealing device and the contingent barrier
shall be the BOP or tree.

15.3 Conventional Well Control Equipment

General Requirements

The requirements of this section shall apply to alt well control egquipment used in
drilling and well operations. They represent the general reguirsments to mitigate
Majer Accident Risk (MAR) potential. These requirements shall be excaaded fer
higher risk activities which may result, for example, from a combination of factors
such as under-balanced drilling, coil tbing drilling, H2S, etc. Conversely and
except in offshore operations, the reguirements may warrant relaxation in lower
risk activities or areas where the MAR is demonstrated to be below Group
reporting limits and/or compliance with these requiremerts increases personal
exposure to risk. Still other, special risk activites employed in several BP
operating areas are not detailed in these requirsments including air driling,
i:'r‘igpiﬁ% temporary 'Tufation trae;-‘surface canfigurations.

October 2008, Rev 6 35

_ONFIDENTIAL |  BP-HZN-2179MDLO1282980



BP Drifling and Weil Operations Practice

In either th2 high, low or special risk cases menticned abcve, the operating unit
shall develop the relevant procedures based on risk assessment, the general
context of these requiraments and with reference fo spproprate industry
guidance and the BP Well Control Manual.

15.3.1 Systematic documented nisk assessments and procedures shall be required to
confirm the suitability of ali contingent barriers other than BCP's and trees. Such
contingent barriers include but are not limited to cement plugs, packers and
storm valves.

15.3.2 For all exgloration znd appraisal drilling operatens, an independent recordable
means of monitaring wellbere conditions shall be used.

1533 When conducting all offshore driling and well operations, emergency powar
arrangements shall be set up to enable operation of the cementing unit, the BOP
control panel and ancillary services for well control contingency purposes.

15.3.4 All hammer-lock unions shall be positively identified as to manufacturer, service
and pressure rating prior to assembly and use. Additicnally equipment shall be
able to demonstrate actual Preventative Maintenance (PM) performad. Controls
shell be in place to ensure direct interconnecton of different types, pressure
ratings and manufactures is avoided.

15.35 The BOP, choke manifoids and associated equipmsnt (i.e., squipment that is
flow wetted and pressure containing) shall always be designed for an H2S
2nviranment in areas where the probabiiity of any H2S exists, i.e, 'H2S im’. In
areas where the presence of H28 can not be determinec H2S equipment shall
be amployed.

Equipment Modifications, Changes & Repairs

15.2.6 All modifications, design changes or weld repairs to well control equipment shall
comply with appropriate APl specifications, manufactures specifications or
government regulations, whichever is mare stringant.

153.7 Only original equipment manufacturers’ designated spares shall be usad for
biowout preventer equipment (BOPE) replacement parts. Where older, out-of-
sarvice equipment modeis dominate the industry in an operating arsa, after-
market replacement parts that mesat the original manufacturas specifications are
acceptable provided a documented risk assessment is completed and approved
by the BU well control T A

15.3.8 Ring joint gaskets with metal-to-metal sealing are preferred, but suitably qualified
alternatives with elastomer backup are permissible where a documented risk
assessment reveals ro life-of-well integrity issues and approved by the BU well
control TA or designate.

Configuration: Drilling Diverter Equipment

1539 Diverter equipment shall be installed and operational to manage shailow hazard
potential as specified in GP 10-20 (Shallow Hazards). Diverter systems shzl only
be considered as a means of controlling unexpected shallow hazards which have
fot been identified from site specific surveys. All cifshore well locations shall
nave a shallow hazard assessment. Where this survey identifies possible
shallow hazards, the location shall be movad to aveid the znomaly.
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15.3.10  Where a riser and diverter system is to be used, the equipment shall be
evaluated and the diverter system shown to ba adeguate for the likely diversion
scenario utilizing the possible pressure and fluid regime anticipated.

15.3.11  Tha pressure rating and sizing of all diverter system pipe work and valves shall
be shown to excead anuncipated pressures for a likely diversion scenario and 1o
minimize the risk of broaching from the casing shos.

15.3.12  Where z riser and divertar system is to be used, the formation strength at the
casing shoe shali be sufficient to aveid an underground tlow.

15.3.13  The diverter control system shall be sequenced to ensure that a side outlet is
open and the shale shaker valve is closed prior to the divertar element closing.

15.3.14  On closing the divarter element, flow shali b2 cenfined to the designated diverter
fines only.

15.3.15  In cases where rupture discs are used, tha divarter line valve, i instalied, shall
remain locked and tagged open.

15316  The diverter control system shall operate all necessary valves and close the
diverter element within 30 saconds for systems with a nominal bore of 20 inches
or less. For systems with greater than 20 inch bore, the operating time shall not
excesd 45 seconds.

15.3.17  The diverter control panel shall be located adjacent tc the driler's / operator's
position, with a second control panel located in 2 designated safe area.

15.3.18  Diverter lines shall be desigred or audited to APl RP-64. Diverter fines on
offshore units sha!l have a minimum internal diameter of 12 inches. Diverter
iines for enshore drilling cperations shall have a minimum internal diameter of &
inches. Ali diverter line valves and lines shall be full opening and designed as
straight as possible. Where rig cesigns require, targeted turns will be allowed
after a documented risk assessment is parformed and approved by the BU well
conmtrol TA or designale,

15.3.19  Upon installation anad prior to drilling hole sect.ons where diverting is the planned
means of well control the diverter system shall be functon tested and, subject to
focal environmental constraints, the diverter lines flushed. Therealier, the
diverter system shall be function tssted at least onca every seven (7} days.
Diverter lines with rupture discs shall be inspected only and results recorded.

15.3.20  Offshore rigs shail have dual diverter fine systems.
15.3.21 Any divarter vent line shail terminate in a safe iocation.

Configuration: Surface Drilling, Completion, Conventional and Hydraulic
Workover BOP Stacks

15.3.22  As amranged from top to bottom, the minimum BCOP configuration shall be
required for wells whare a wellhead pressure up to and including 3,500 psi is
possible, is:

# One annular preventer
= Two ram type preventers, the upper most shall be blind or blind shear

¢ Qutlets for choke and kil Iines shall be positicned above the lower most 32t of
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15323  As arranged from lop to bottom, the mimimum BOP configuration shall be
reguired for wells where 2 wellhead pressurs of avar 3,500 psi is possitla, is:

e One annular preventer

e Two ram type praventers, the lower of which shall be blind or blind shear
e Qutlets for choke and kil lines
e« One pipe ram

15.3.24  Stripper heads are an acceptiable alternative to the annular preventer for onshore
well work applications provided a documented risk assessment is completad and
approved by the BU well contref TA or designate. If used offshore for under
balanced workovers, a stripper head shzll be supplemental to an annular
preventer.

15.3.25  For offshore operations sealing shear rams shall be installed.

15.3.26  All surface BOP stacks shall incorporate at least cne choke line and one kill line
which enter the stack sbove the lowermost set of pipe rams.

15.3.27  Kill and choke lines instailed below the lowesrmaost sst of rams or wellhead other
outlats shall be used for pressure testing or monitoring the wall only.

15.3.28  The BOP stack shall contain a pipe ram that can close on 2very size of orill pips,
casing and tubing that comprises a significant length of the total string. Whers
tubuiar accessories (e.g. cablss, clamps, screens etc) may compromise a shear

ram or gipe ram seal, then appropriate procedures and contingencies shall be in
place to mitigate this risk.

15.3.29  Where multiple similar rams are fitted, the lowermost ram shall be preserved as a
master component and shall only be used to close in the well when no other ram

s available for this purpose or for the purposz of upper BOP repairs or ra-
configuration.

15.3.30  Dual, full-opening valves shall be provided on each choke and kill ling for all
stacks. Tha cuter valve on the choke line shall be remotely activated. The outer
valve on the kill line shall either bs a remotely operated or a non-rsturn valve
shall be fitted.

15.3.31 Each ram type preventer shall have a functional ram locking device fitted.

15.3.32  The standpipe manifold and cement manifoid shall have double valve isolation
from the kill line.

15.3.33  Accumulator test shall be carried out in accordance with the raquirements set out
in the well control manual.

Configuration: Subsea Drilling, Completion & Weorkover BOP Stacks

15.3.34  As arranged from top to bottom, the minimum BOP configuration shall be

required for wells whare a wellhead pressure up to and including 5,000 psi is
possible, is:

* One annular preventer that is refrigvable on the lowsr marine riser package,

« Thrae ram fype praventers.
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e QCutlets jfor choke and kil lines.

There shall b2 a minimum of one kill ine and one choke line connacted to the
BOP stack.

15.3.35 As aranged from iop to bottom, the minimum BOF configuration shall be
reguired for wells where a wellhead pressure of over 5,000 psi is possible, is:

* Two annular preventars, one of which is retrievable on lower marine riser
package.

e Four ram type preventers.
e Qutlets for choka and kill lines.

There shall ce a mmimum of three inletsioutlets. Where there are four
inletsicutiets, one shall be below the lowermost ram. Whertz there are ihree

inlets‘outists, the single kil or choke line connection shall not be bslow the
lowermost ram.

15.2.38 A sealing shear ram shzll be required. The limitations of its shearing capacity
should be known and understood, and a documented risk assessment shail be in
place to address any such limitations.

15.3.37  Except in emergencies following the failure of ihs primary kil and choke knes,
any outlets and lings installed balow the lowsr most set of rams shall be used for
pressure testing and monitoring the well only.

15.3.33  The BOP stack shall contain a pipe ram that can close on every size of drill pipe
and tubing that comprises 2 significant length of the total siring. Wheare tubuiar
accessories {e.g., cables, clamps, screens, eic) may compremise a shear ram or
pipe ram szal, then zppropriate procedures and contingencies shall be in place
to mitigate this risic

15.3.3%  The lowermost ram shall be preserved as a mastsr component and enly used to
ciose in the well when no cther ram is available for this purpose.

15.3.40 Ram type preventers shall have remotely or automatically operated ram lock
systems fitted.

15341  Both the standpipe manifcld and cement manifold shail have double valve
isolation from the kil line.

15.3.42 Cpening and closing volumes of all BOPE functions shall be monitored and
recorded on subses stacks.

15.3.43  Accumulator test shall be carried cut in accordance with the requirements set out
in the weill control manual.

Configuration: Rod Pump Pressure Control Equipment

15.3.44  This section apglies fc well servicing of wells with sucker rods, co-rod, drive shaft

detiquificaticn or similar through-tubing lifting systems whera uncontrelled flow of
well fluids cannot be sustained.

15.3.45  Prior to pulling rods, 2 manual single BOP shali be installed atop the flow tze.
15.3.46 A pump in connection point shall be avatiable below the rod BOP.
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Other Well Control Equipment

15347 A full-open safely valve rated to the same pressure as the BCPs shali be
available and ready to install on the rig floor at all times. Crossovers shall be
avzilable such that the full-open safety valve can be attached to any string of
pipe to be run in the well. Contingencies for instailing a safety valve and
circulating casing at any time shall also oz available.

15.3.48  On surface wellheads during the driliing and well operaticns, a minimum of one
casing spool side outlet to the casing string being drilled through or worked in
shall be equipped with double full-opening valves, companion flange and neadle
valve to allow installation of a pressure gauge. The principle of two full-cpening
valves is based upon using one as a master valve and one as a working valve
when conducting pumping and circutating through the outlet.

15.3.49  The other sids cutlet(s] to this welihead shall have either a vaive removal (VR}

piug or a full-opening valve and shall be equipped with a companion fiange and
neadle valve installed to enable the installation of additional valves, if necessary.

15.3.50  Existing installed equioment which cannot meet the above design reguirsments
based on lack of VR profile or based on outlet design shall have two outlet
valves. The full opsning requirement may be relaxed after risk assessment
New wellneads shall comply with the full-opening requirement.

15.3.51  On surface wellheads during the drilling and well operatens, a minimum of one
casing speol side cutlet to any casing annulus shail be equipped with a single
full-cpening valve, companion flange and needle valve to allow instaliation of a
pressurs gauge. This single valve shall not be used o pump or flow through.

15.3.52  The oppaosing side outlet(s) to this welthead shali have either a VR plug or a full-
opening valve and should be equipped with a companion flange and needle
valve installad to enable the installation of additional valves, if necessary.

15.3.53  Existing installed equipmant which cannot meet the above design reguirements
basad on lack of VR profile or based on outlet design shall have a single outlet
valve companion flange and needie valve to allow installation of a pressure
gauge. The full opening requirement may be relaxad afier a documeanted risk
assessment and approvai of the BU well control TA ar designate on existing well
heads only. New weliheads shall comply with the full-opening requirement.

15354  Prier to the use of VR glugs 2 full risk assessment shall be completed and 2
maintenance program established to moenitor and evaluate VR plug conditions.

15355  All driling, offshore workover, service and ofishore HWO units shall have a 80P
control system with two independent and operational hydraulic charging systems.

153586 BOP control systems for onshore workover or service rgs and where
uncentrolied flow of well fluids or gasses cannot be sustained shall have an
accumulator with at least ona operational hydraulic charging system.

15.3.57 Al driling units, on ard offshore, workover, service (excluding snubbing, CT and
wireline eguipment) and HWO units shall be at least two operational control
panels for all BOP functions one of which shall be located adjacent to the drillar's
ar operators position, with a second located in a designated safe area.
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153,58 The primary hydraulic control unit, which may be considered as the second
control panel, shall be lecated in 2 designated safe area or protacted by effluent
well conditions.

15.3.59  On well service units where the oparatar works at ground level, a second panel is
not necessary, provided that the primary hydraulic control unit is located in a
designated safe arsa and immediately accessible to the opsarator within four (4)
saconds.

15.3.80  The werking fluid voiume of BOP accumulators and the BOP closing times shall
comply with AP RP 53 and the BF well control manual.

15381  Choke maniolds are requirad on all dritling, conventional and hydrautic well work
units and shail incorporate 2 minimum of two adjustable chokes, cne of which
shail be capable of remots operation.

15.3.62 Crilling unit choke lines, valves and the inlet side of manifolds shall be sized 3
inches minimum internal diameater for surface and subsea stacks.

15.3.63 On and offshore workover, service, HWO, Snubbing and Coiled Tubing unit
choke lines, valves and the inlet side of manifolds shall be sized 2 inches
minimum internal diameter for surface and subsea stacks.

15.3.84  [Cischarge lines and vessels from permanent and temporary choke manifolds
Hshail be properly secured and inspected to prevent any movement during
nighest anticipated flow rates and pressures. These systems shall be assessed
as being fit for purpesa.

15.365 There shall be caliorated choke manifold and standpipe gauges in close
proximity to the choke controls and visible to the operator at all times.

15388  Gauges suitable for accurately reading low drill pipe and casing pressures shall
be availabiz along with 2 suitable manifold arrangement. Low pressure gauges
shall not remain plumbed into the well contrel system during normal operaticns
or employ a means of isolation from the systam during high pressure cperations.

15367 A pressure gauge shall be mounted on the standpipe and choke maniiolds. The

gauge shall be of the same nominal pressurs rating as the equipment on which it
is installed.

15.3.68  Conventional driling and offshore workover cperations with static fiuid lavels in
the wellbore as the active barrier, a means of accurately monitoring fill-up and
displacement volumes shall be available to the driller / operator. A low volume
trip tank shall be installed and eguipped with a volume indicator easily read from
the driller’s / operator's gosition.

158889  Dunng the well planning phase, a risk assessment shali be made ragarding the
necessity of a stripping tank. If a stripping tank is installed a procedure for
siripping using the equipment shall be prepared and practiced. If 2 stripping tank
is not installed an alternative method of stripping shalf be defined and practiced.

15.3.70  In conventional drilfing operations it shall be possible at all times to disconnect
from the string leaving a manually oparated, full opening valve on the string.

15.3.71  During any tcp haole drilling operations prior ta installing the BOP, a2 non-parted
float valve shall be run in the drill string Bottom Hole Assembly (BHA) as a
protection against shallow gas influx up the drill string.
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Connectiors rated 3,000 psi and above shall not be threaded except as
parmitted in APl RPE3.

15.4 Wireline Operations

General Requirements

This section applies tc well service operations performad with slickline, braided
fine or conductor line with or without a X-mas tree in senvice.

Configuration: Weli Control Equipment

15.4.1 As arranged from top to bottom, the minimum BOP configuration for stacks used
on wells where a surface pressure up to and including 5,000 psi is possible, shall
be:

e Rated high-pressure, pack-off, stripper, or grease head with n= wiper.

e Lubricator of suificient length to allow retrneval cf the whele tool sinng,
including items which may be retrieved from the well above the upper most
tree valve or wireline BOP.

e One sat of wiraline valve rams for slickiine, or dual wireling valve rams for
braided and conductor line, suitable or sizzd for each diameter wire passing
through the wireline valve.

e Pump-in sub or other means to kil the well while wirsline valve rams are
closed.

15.4.2 Where a surface pressurs of over 5,000 psi is possible, the following additional
2qu'pment shall be requirad:

e An additional wireline valve ram.
¢ Angd, if the tree valve cannot cut and seal, a shear-s=al BOP,

e A risk assessment should be conducted to determine the petential for gas
escape past the lubricator stuffing box and methods employed to mitigate.

Well Control Processes

15.4.3 in the event that fished wirsline or other tocls of irregular size and shape are to
be removed from the well, the number and size of the BOP's in the BOP stack up
shall be based or a risk assessment and operational requiraments.

15.4.4 Logging and perforating operations conductad without the installation of wireline
pressure control equipment shall only be carried out under conditions where:

e The holz can be contained, monitored and controlled for the duration cf the
wireline operation.

* Driling/completion fluid provides the necassary active barrier.

¢ Holes conditions are considered suitable for the tools that are to be run.

1545 If the lubricator connection is broken above an already fully tested riser and EQP
a retest of the lubricator connection abowve the BOP for § mins 1o the maximum
anticipated wellhead pressure, (s sufficient 1o confirm intagrity.
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15.5  Coiled Tubing Operations
General Requirements
This section applies to weil service operations with a coiled tubing service unit
with or with out a X-mas tree in service.

Canfiguration: Weli Control Equipment

15.5.1 All pressure containing connections from the well head up to the BOP's shall be
flanged. Threaded connsctions may be used aftar a proper risk assessment and
approval from the BU well control TA or designate on operations where surface
pressures do not exceed 3,000 psi.

15.5.2 All anrulus outlets shal be double valved.

15.5.3 As arranged from top to bottom, the minimum BOP configuraticn for stacks used
on wells where a surface pressure up to and including 5,000 psi is possibie, shall
be:

* One high-pressure pack-off, stripper or annular type preventer.

* Lubricator of sufficient length to allow retrieval of tha complete botom hole
assembly, including tams which may be retrieved from the well.

e Hydraulically operated {with manual backup} triple - i.e. if triple is used one
ram to be 2 dua! purposa blind shear ram, quad or combination of BOP's with
equivalent capacity and sized for the tubing to be used.

1554 BCP’s shall have the folicwing top down configuration:

e Blind rams.

e Shear rams.

* Slip rams.

e Piparams.

1555 Where a surface gressure of over 5,000 psi is possible:

e An additional pipe ram shall be installed and used as centingency eguipment
additionally, the additioral pipe ram shall only used in situations following
failure of primary BOPE and not as an active barrier.

e Combi BOP's shall not be installed

e A riser evaluation shali be undariaken to ensurs that the combinsd
mechanical and pressure loadings are within the operating limits of the
suppliad souipment.

VWell Control Processes
15.5.5 All relevant sections of this document shall apply to all coiled twbing operaticns.
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15.6.1

15.6.2

15.6.4

15.8.5

15.6.6

Snubbing Operations

General Requirements

This section applies to well service operations with a snubbing unit with or with
out 2 X-mas tree in senvice. Additionally this section applies to stand alone, and
rig assisted snubbing operations.

Reguirements set forth in this document are minimums and do not include the full
range of considerations needed for every snubbing installation. Le. HPHT, sub-
sea, H28, fishing operations etc. Each BU wili develop and maintain guidelinas
and requirements specific to each snubbing application and approved by the
relevant BU well control TA or designate.

Configuration: Well Control Equipment

As arranged from top to bottom, the minimum BCP configuration for stacks used
on wells wheare a surface pressure up te and including 5,000 psi is possible, and
the tubulars to be snubbed are not tapered; shall be:

e Stripper rubber or active stripper system, 2. snubbing stnpper bowl and
rubber, annular or spherical type BOP

e Duzl stripper rams equipped with a mathed to equalize and bleed off
pressures between stripper ram components.

Note: an gnnular or_spherical BOP shall not reguired i } strippers are
includad in the BOP configuration, however dual strippar rams shall be required if
nnular or spherical BOP is ingtall

¢ An additional safety pipe ram shall be installed and used as contingency
2quipment. Additionally, the additional pipe ram shall enly used in situations
fallowing failure of uppermaost safety pipe ram and not as an active barrier.

Where a surface pressure of over 5,000 psi is possible and the probabilities of

tapered tubulars are anticipated additional equipment shall be instalied:

= Blind or blind shear ram

e Flow ./ pump crass equipped with dual fuil opening valves on each choke and
kill line for all stacks. The outer vaive on the choke line shall be remotely

activated. The outer vaive on the kill line shall remotely operated and a non-
return valva.

¢ An additional pipe ram for each tubular described shall be installed and used
as contingancy squipment additionally, the additional pipe ram shail only used
in situations foliowing faiture of primary BOPE and not as an active barner.

Well Control Processes
All relevant sections of this document shall apply to all snubking operations.

All snubbing unit hydraulic functions shall not exceed the maximum operating
tension loads of 809 and opsrating compression Joads of 70% of minimum yield
strangths for tubing string used.

Sufficient stack height shall be used to cover all tools to be run in and out of the
well above the upper most contingent barrier.
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15.6.7 Snubbing unit tongs shall be equipped with remote backups and safsty snub fine
10 secure and pravent tong movament during pipe make up and breakout.

15.6.8 Non-essential personnel shall be minimized from the snubbing floor during “pipe
light” conditions.
15.6.9 Work floor egress route shall be predetermin=d and evacustion procedures

practiced at reguiar intervals.

15.6.10  All relevant sections of this document shalf apply to all snubbing cperations.

15.7 Additional Considerations

Coring

15.7.1 All coring tool strings shall be 2quipped with a circulating sub above the core
barrel.

15.8 Pressure Testing

General Requirements

15.8.1 Alf testing requirements not identified in this documant ramain as set ferth in GP
10-45 Working with Pressure.

Pressure Testing of Well Control Equipment

15.8.2 In areas or fields where well design, hanger profile damage or trze leaks limit the
use of plugs against which to test, the BOP's shall be shop tested prior io
mstallation.  The testing company shall provide the test charts and
documentation. An additional shell test shail be performed once installed. The
required accumuiaior tast and function test shall be performed after rig up of well

control equipment on the well and coincide with fourtzen (14) day BOP pressure
tests.

15.8.3 An accumulator test shall be carried out in accordance with the Accumuiater
Ciosing Test worksh2et of APl RP33 and the BP well control manual.
Accumulatar pre-charge prassure shall be recorded on the workshest.

Alsp Refer to:

Section § Driling & Completions Practices
Section 12  Safety Critical Softwars

Section 20 Weil Operations

Section 24  Working with Pressure
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SIGNIFICANT RISK SECTION — REFER TO ETPs GP10-15 &
GP10-16

Section 16
Pore Pressure

16.1 Prediction

All Pore Pressure Prediction activity shall conform to Engineering Technical Practice GFP10-
15 — Pere Prassure Prediction.

16.1.1 A Single Point of Accountability shall be defined for the preparation of a gore and
fracture gradient prediction for any given well.

16.1.2 The prediction cf pressurs for a BP well shall be prepared by a qualfifizd
individuzl who has been trained on BP practicas and workflows.

16.1.3 All individuals preparing pressurs predictions for BP wells shall have attended
the BP 21st Century Pore Pressure Principles training course.

16.1.4 All individuals greparing pressure predictions for GP wells shail have b2en
trained on the use of Prasgraf.

16.1.5 The methods used to predict pressure shall ce consistent with the BP pere
oressurs practices workflow {Appendix A).

16.186 Every well operated by BP shall have a pressure profile which shail include pore,
sand fracture, shale fracure, and overburden prassuras.

16.1.7 The pressure profie shall express the uncertainties associated with the
prediction.

16.1.8 The pressure profile shall be updated to include all learning's from offset wells
{offsat pressure measurements, kicks, current state of depletion, etc.).

16.1.9 A validation review shall be conducted on any prediction subsegquent to any
major charges in the profile. The validation review shall have included at least
one approved auditcr and one quafified pore pressure expert from outside the
asset {can be the same individual). Once the validation review is completzsd, the
PPFG profile shall be frozen and further changes toc the prcfile shall reguire
managemant of change (MOC) process.

16.1.10  Software used to prepare pore and fracture pressure predictions shall meet BP
safety critical software standards as defined in Section 12 of the BP Driling and
Well Operations Practice.
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16.2 Detection

All Pore Pressure Detaction activity shall conform to Enginesring Technical Practice GP10-
16 — Pcre Pressure Detection.

16.2.1 A Single Point of Accountability (SPA) shall be detined for the delivery of a real-
time pore and fracture gradient analysis for any given well.

16.2.2 The SPA shall be respansible to insure that all contractors and employesss
involved in the real-ime detection of pressure meet the minimum reguirements
set cut in this Engineering Technical Practice.

16.2.3 The real-fime analysis of pressure for a BP well shall be prepared by a qualified
ndividuat who has been trained on 8P practices, workflows, and relevant tools
and applicaticns to be used at the wellsita.

16.2.4 All individuals preparing real-tme pressure anzlysis for BP wells shall have been
appropriately trained on the use of the software used in the analysis.

16.25 Every well operated by BP shall have an ongeing assessment of the pare and
fracture pressures dunng drilling operations.

16.2.8 Real-fime pressure analysis prepared by contractors shall be monitored on a
periodic basis using BP approved software to ensure that results are consistent
with BP methodologies.

16.2.7 Personnel preparing real-time prassure analysis at the wellsite shali have a copy
of the pre-drill pressure pradiction for the well.

16.2.8 Personne! preparning real-time pressure analysis at the wellsite shall participate

in a pre-operational mesting with the relevant BP personnel designated as the
SPA for the pressure prediction to discuss the pra-drill prediction, metheds

planned for usage in detecting oressure, fn2s of communication, and
responsibilitias.

16.2.9 The SPA shall assure that all equipment used for pressure detection at the
wellsite is available, in good working crder, and calibrated as necessary.

Also Refer to:

Section 3 Health, Safety and the Environment - working hours at the wellsite
Section 12 Safety Critical Scitwara
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-20

Section 17
Marine Geohazards

All shallow hazard sssessment activity for cifshore wells shall conform to Enginesring
Technical Practice GP10-20 - Marine Gechazards

17.1 General

1743 Marine Gechazard reviews shall include requirements for seabed clearance,
environmental or archaeological review, and top-hole Geohazard review.

1712 Upon, or prior to, access to a new offshore exploration area, SPU Exploration
Management shall be informed of the fundamental risks to ofishore operations
from Marine Gechazards within the leased area.

17.1.3 Every standalone offshore well, well cluster, tempiate, or drilling platform
op=rated by BP shail have had a Shallow Hazards Assessment (SHA) produced
that shall address tha expected drilling risks o a depth of 200m below the

preferred saiting depth of the first pressure containment string or 1o a penetration
of 750m below seabed, whichever is desper.

17.1.4 The final SHA for a BP well shall be prepared and assured intsmally by a
quaiified individual making use of all the facilties at the disposal of a BP staif
geoscientist and shall follow the protocol of the Offshore Site Investigation
Manusl

17.1.5 An SHA shall state the sxpscted risk of a hazard, shallow gas, water flow atc,

being present by using the appropriate BP risk classification scheme for the
particular hazard in question, see table below for shallow gas,

:
| Classitication 5 Description ‘
i 1
t High An anomaly showing all of the seismic characteristics of a |
shallow gas anomaly, that tiss to gas in an offset well, or |
i3 locat=d at & known regional shallow gas horizon. !

E Moderate An aromaly showing most of the seismic characteristics
of a shallow gas ancmaly but which could be interpreted
not to ba gas and, as such, reascnable doubt exists for E
the presence of gas. ’

I }
i Low An anomaly showing some of the seismic characteristics |
of a shallow gas anomaly, but that is interpretec not to be
gas aithough some interpretive doubt exsts.

i Negligible Esther there is no anomaly present at the location or the
i anomaly is clearly due to other, non-gaseous causes.
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17.1.8 An olfshora well shall not be sited over the top of a shallow gas anomaly
reported to have a potential for having shallow gas prasence greater than
negligible without a2 documented operational risk review having besn carried out.

17.4.7 A new offshore drilling location to be occupied By a bottom founded rig, barge, ar
platform shall be located on a high-resclution seismic survey line specifically
acguired to address the new location. (Ref 17.3.1)

17.1.8 On recommencement of sucface hole drilling an SHA shall be reviewed and ra-
issued for any well cluster, template or dniling platform where there has been a
hiatus in crilling operations of greater than two years, or where the shallow
casing plar, has been amended e.g. deepening of a casing shoe.

17.1.9 For a well that is the first BP well drilled in a basin, that has required Exploration
Forum approval or whare the fundamental Gechazard Level is high, and /or a
critical geohazard issue has been identified, a qualified Hazards/pore pressure
specialist shall be present aboard the rig o witness the drnlling of the top-hole
saction

17.1.10 A review shall be undertaken for an SHA for any wall that has been shelved for a
pericd of greater than a y=ar to 2nsure: surface location, trajectory, target, or
drilling plan has not changed and the SHA contents remain valid. Where
changes are identified an MOGC process should b2 applied.

17.1.11  If any anomaly is classified with a potential shaliow gas presence greater than
negiigible by shallow hazards assessment, then the surface postion of the well
shall be relocated outside the anomaly to a lecation with negligible potential for
shaliow gas pressnce.

In the event that an acceptable location with negligible potential of shallow gas
presence cannot be identified, then shallow gas shall be assumed present for
purposes of well planning and risk mitigation, In such an avent, a documsntad
operational risk assessment shall be carried out, reviewed and approved. The
document shall consider the tollowing as a minimum:

= Polential presence of shallow gas

s Potential of shallow gas being abriormally pressured, if present
s Alternate location

+ Possible use of pilot hole

* Rig type and czpatilities

e Kill mud requirements

» Pump capacity

* Cperational practices

¢ Riser or riserless configuration

17.1.12  Mutually agreed, rig-specific, shallow gas procadures shaill be established
between BP and the drilling contractor prior to the start of a well and shall cover
foreseeable contingencies should shallaw gas be encountered.

17.1.13  Shaliow gas and diverter drills shail be held prior to spud of ali wells and regulady
untit the first pressure containment string is set.
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17.1.14 A shallow gas kick encountered pricr to setting the first pressure containment
string shall not be shut in. In such evant of shallow gas flow, kill operations will

immediately commence by pumping fluid into the well at the maximum
sustainable pump rate.

17.2 Floating Drilling Operations

17.2.1 Wells shall be drilied riserless until the first pressure containment string has been
set, unless:
+ ltis 2 government reguiation to drill with a riser and diverter ins:alled
» A recirculabng mud system is required to deili the hole for surface casing

Prior to use of a riser to drill hole for surface casing, a documented risk
assessment shall be performed to address asscciated risks of riser use.

17.2.2 The rig shall be maintained in a state of rezdiness to move off location whilst

drilling surface hole. Where a riser s instalied, procedures for well control and
riser unlatch will be established in advance.

1723 All floating drilling operations carried out with rsturns to the installation shall be
carried out with a diverter system instalied.

17.3 Bottom Founded, Barge and Platform Drilling Operations

17.34 A high-resolution seismic survey shall be performed for all locations. New
locations shall always be chosen to fall upon a high-resolution survey line
specifically acquired to addrass the location.

17.3.2 Vielis shall be drilled with a diverter system installed for all hole sections after
sstting structural conductor or drive pipe and before setting the first prassure
containment string.

Octlober 2008, Rev 6 50

~ONFIDENTIAL BP-HZN-2179MDL01282995




BP Dn!f iling and Well Operations Practice

SIGNIFICANT RISK SECTION — REFER TO ETP GP10-25

Section 18
Waste & Fluids Pollution Risk Mitigation

All activity shall conform to Engineering Technical Practice GP10-25 — Waste and Fluids
Pallution Risk Management

18.1 HSSE and Process Safety Requirements

Audit and Assurance

18.1.1 Before commencing drilling and well operations, all rigs taken cn confract and
new installations ownad by BP shall have a comprehensive comtainment audit
carried out that considers the main areas detailed in Annex A. The SPU
assurance process shall also confirm that environmental and waste management
systems arz effectively applied at the wellsite.

18.2 Waste Management Planning

18.2.1 Each SPU shall astabiish 2 waste management plan in accordance with EPR-4:
Crilling Compietions and Workover Discharges and EPR-11: Waste Management
cortained within OMS Practice - Environmenial Requiraments for Mew Projects
{ERNP}.

18.3 Fluid and Drilling Guttings Management Procedures

18.3.1 Each SPU shzall establish written procedures for the safe handling, containmant,
storage, transfer and treatment of DCWI fluids, chemicals anc drill cuttings and
for maintaining the integrity of the relevant key equipment and operations.

18.3.2 Procadures shall b2 in placs that defines the roles, actions and responsibilities of
those involved in Spilf Prevention and the active recovery measures to be
undartaken during any spill. Contractors shall develop and maintain a Spill
Prevention plan that meets the requiraments of the SPU plan.

18.4 Offshore Fluid Transfer Operations

18.4.1 The connection between the fluid transfer hose and the supply vessel for

offshore hydrocarbon and bring transfers shail be a self-sealing, dry-break hose
connector.

18,42 Preference shall be given to carrying out external fluid fransters during the hours
of daylight. If opsrational reasons dictate that external fluid transfers are carried
out during the heurs of darkness then they shail be subject to a documented risk
assnssmer*t wh c": shaﬂ mc!ude env:ronmemal and safnty consrderatfons-
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18.4.3 Fluid transfer durirg hours of darkness shall not commence without provision of
sufficient illurmination to allow the entire length of the transfer hose to be visually
monitored from the installation.

18.4.4 If operational reasons dictate that simultaneous external fluid transfers of more
than one hydrocarbon fluid product is raquired, it shall not take place until a full
documented risk assessment has been mads.

185 Fluid Containment

18.5.1 Any fluid transfer line, dump line or drain fine that has the capabilty to discharge
nazardous tluids to the environment shall be double secured (2.9, two valves or
single valve ciosed, locked or capped).

18.5.2 Hazardous fluid storage tanks shall be adeguately enciosed to contain any fiuid
discharga. All potential leak areas, including areas below pumps, filing stations,
vaents and overflow lines, shall provide adequate secondary containment io
contain and facilitate the recaovery of any leak.

18.5.3 There shall ba secondary containment systems to prevant any leaks on the ng
floor from entering the environment.

18.54 Any risar ship joint packer shali be provided with an alarm to indicate loss of
pressure, and there shall be a secondary back-up to the primary means of
energising the fluid containment packer element or & secondary packer.

1855 Any riser emergency disconnect system shall incorporate a dual action activating
system to prevent accidantal activation.

18.58 Any flowline that passes over water or above an uncontained area shall be
enclosed,

18.6 Preventative Maintenance of Key Equipment
18.6.1 A maintenance system shall include each specific bulk fluid transfer hose and

saction of hose, the supplier's certification, and to flag the maximum working fife
expiry dates of each hose.

18.7 Drill Cuttings Handling and Treatment

18.7.1 Where discharge io the environment is prohibited any drill cullings transfer ling,

chuts or dump line that has the capability to discharge to the environment shall
be doukile securad.

18.8 Soil and Groundwater Impacts

18.8.1 To avoid soil and groundwater impacts onshore opsrations shall be designed in
accordance with EPR-8: Environmental Liability Prevention of the ERNP CMS
Practice.
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18.9 Cuttings Disposal

Drill Cuttings Re-injection (DCRI)

18.9.1 Any drilled cuttings or waste fluids injection programme shall be conducted in a
manner that assures long-term containment of the material within the targeted
formaticn.

18.6.2 The materials suitable for injection shail be Imited 1o the sclid and fluid wastes
generated during the well construction process. Any other waste streams should
be separately assessed for their suitability for disposal by injection in terms of
toxicity of waste stream, environmental banefit, current legal requirements, and
any possible sub-surfacs interfarence effacts.

1893 An accurate record of inject waste shali be maintained.

18.84 A geomechanicai sub-surface feasibility study shall be carried out prior to any
injection project and the results meer raviewed Dy an appropriate expert in the
Gecmechanics community.

18.9.5 Cortinuous monitoring and reqular back analysis of the injection operation shall
be carried out to confirm that the reinjection is developing according to design
expectations.

Cuttings storage pits

18.9.6 A site specific risk assessment shall be carried out to determing pit lining
requiremeants and propsr containment of any potential pollutants

Other disposal methods

18.6.7 For all othar disposal mathods and requirements to reduce and efminats the
environmental imgact of DCWI discharges and wastes refer 1o ERNP OMS
Practice and ETP GP 10-25.

18.10  Mitigation of Oil Based Fluid Ignition Risks

Mitigation Plan

18.10.1 A plan shall be established to mitigate hydrocarbon ignition risks (ses ISO 13702
for guidance).

18.10.2  The use of ol based drilling fluids requires that the Flash Point of the driliing fluid
shzll te at least 100C 7 18oF higher than either the maximum antcipated flow

line temperature of the fluid or the maximum anticipatad ambient tempsraturs,
whichever is the grazter.

18.11  Containment of Drilling, Completion, Wells and Intervention
(DCWI) Chemicals and Wastes

18.11.1  Where there is a percsived risk cf low level or naturally occurring radioactive
material (LLRM or NORM) contamination, completion jewellery, tubing and
samgles retrieved from a weil shail be checked for LLRM. An approved method
of handfing and disposal of NORM or LLRM shall be in clace.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-30

Section 19
Hazardous Materials

All well activity that may require the handiing and management of Hazardous Materials shall
conform to Engineering Technical Practice GP10-30 — Hydrogen Sulphide and Hazardous
Materials in Well Operations.

19.1 Hydrogen Sulphide

19.1.1 No work shall be camried out which is hable to expose the welisite operation to
hydrogen sulphide (H23) until a risk assessment of the potential impact of H2S is
conducted. Where the risk of H25 occurrence cannot be sffectively assessed,
short term expesure shall be assumed and an apgropriate level of detection and
contingency resources shall be put in place. Given the unexpectad potential for
risk related to H2S zll offshore drilling rigs shall have 8 SCBA workpacks,
regardiess of whether H2S is expected or not

19.1.2 A contingency plan shalt be established and folicwed for 2ll exploration work and
for any devslopment and re-entry work where H2S concentrations in genaral
workspace air could exceed 10ppm or iron sulphide is observed.  Contingency
ptan shall address:

+ Training
e Hazard zones, safe ar=as and escape routing
o Harard characteristics, identfication and alarms

* Response and contral procedurss including local impact assessment and
release noftificaticn and

¢ Minimum manning lavels and personnel management during operations
+ Minimum squipment levels for SCBA and related support and escape packs

1913 All personnel woring in or visiting an area duiing HEZS ogerations shall be
provided with training. Additionally, the BP designated site reprasentative shall
be trained in the implementation of any contingency plans.

19.1.4 Well opsraticnal planning for re-entry of any axisting well shall consider or
anticipate ihe potemial for H2S presence due to degradation of the wellbore
fluids.

19.1.5 Detection, safety ancd breathing equipment used on site snouid be specifiad,
operated and maintained in accordance with the recommendations of BP 48.
Minimum standards for driling rig based detection shall required fixed electronic
systems with sensors at shale shakers, rig flcor and drillers work area. Two
additionat portable electronic multi sensor systems shall be available at the well
sta. For stand alone well intervention cperations crews shall always have a
properly calibrated multi sensor gas detactor systsm available lo assess well site
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conditions. (Multi sensor systems should cover H2S, CH4, 02 and CQ2)
Offshore Rigs shall carry a minimum of 6 x 30 minuta ready to use SCBA worlc
packs to allow emergency situations to be managec safely,

19.1.6 Pricr to potentially hazardous formations being penstrated by or exposed to the
wellbore, the BP dasignated site representative shall review the well operational
plan and the contingency plan with the crews. Weaekly onsite drills shall reinforce
onsite wall operational response.

19.1.7 H2S safety equipment shail be fully available, tested and operationa! prior 1o
dritling or exposing the hazardous formations or otherwise commencing H2S
operatons. Breathing apparatus shall be in use upon detection or suspicion of
H2S concentration in workspace air reaching 10 ppm or more.

19.1.8 A job safety analysis shall be used to address the special hazards associated
with trapped gas when pulling out of hele or othenwvise recovering any drilisining,
workstring, BHAs, wiraline samples, bailers, interstitial wireline space, cores and
core barrals back to surface, or opening of any lubricators.

19.1.9 Any shelterad or enclosed space adjacent to any circulating or storage tanks, pits
or vessels which may be susceptible to H2S accumulation shall not be entered
without confined soace controls, along with the tanks, pits or vessels themselves.

19.1.10  Operational controls for iron suiphide shall be in place. The plan should address

use of scavengers to trazt the material downhcle and to manage the materia! at
surface.

19.1.11  Where H2S concentrations may excead 100ppm, the contingsncy plan shail also
ciearly detail the decision on ‘gniting or flaring the gas. The contingency plan
shall include immediate, site-specific actions related to specific peogle, dwelings,
vessels, aircraft, other installations and sites that are potentially impacted by any
gas releasa away from the site,

19.1.12  Where well testing operations are conducted in known or potential H2S
environments additional stand alone electronic detection systems shall be
installed. These systerns shall be finked to activate the process system ESD
systems ugon detaction of hazardous concentrations

19.1.13  Refer to GP 10-30 for specific requirements for assessing the hazard in the
subsurface; for developing the contingency plan; for more details on
competency, training and drills; for well fluids and equipmant design aspects;
andg, for contractor assessments.

19.2 Energy Logging

1921 The energy logging contractor personnel shall manage all handling,
transportation and operations with high potential energy maternials {perforating,
axplosives, radioactve sources, chemical cutters, atc.) in accordance with their
safety management system {SMS). Ths BP-designated sits representative shall
specifically discuss the contractors safety management elements related to the
services being delivered with the contractcr engineers prior to starting site based
activities.
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e Electric line detonators shall be either resistor type or radio frequency-
immune.

« Radio frequency isolation procedures shall be in place for every typz of radio
transmitting devices.

* During material handling, 8! non-essential personnel shall be kept clear.

e Writen procedurss and responsibilities for safe use, handling, storage,
operations and contingencies, including misfire retrievals and fishing
operations, shall be on site.

e Parmit to work shall be used where other contraclors are present.

1922 At the wellsite, a person shall be designated in overall charge of, and responsibie
for, all energy logging operations. Operations shall only proceed when the
designated person in consultation with the WSL and OIM considers the hole
conditions present mirimal risk to the safsty of personnel, the envircnment and
the nstallation.

1923 The BP designated site rep should have basic cilfield zxplosives awareness
training.

1924 The BP designated sitz rep shall review the confractor crew's recent sieep and
duty time for fitnass to perform the expected activities.

19.2.5 The weak point of a stuck tcel shall not be pulled without the express approval of
the contracter's District or regional manager and the BP Drilling Manager.

19.28 Radinactive sources, dstonators and explosives containers shall be kept
separated and uniquely icentifiable.

1927 Radicactive material shall not be jettisoned offshare however radicactive
matzrials should havs radio beacons attached in case of loss overboard

1928 The following ETP (GP10-30) cantains more detail on these requirsments, some
specific requirements for engineering planning, and requirements of the SPU for
review of the contractars’ safety management systems and related auditing.

19.3 Chemicals

19.3.1 For every drilling, completions and well operations ireaiment activity where
hazardous chemicals {such as acids, caustics, po:sons) are involved, detailed
procedures shall be in place to address the following:-

» Management and updating of all (MSDS) documentation on site ensuring
availzbility of information in English and the most common local languages

» Training on approgriats use
o Personal protective equipment
+ Handiing, transportation, storage and disposai

= Emergency and medical treatment in svent of exposure (9.g. eye wash
stations. drench showers and antidotes/nautrzlising agents)
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e |ocations to include
= Mud mixing hoppers
= RMud pump area
o Rig floor

Cement unit

L]

3]

Any acid or hazardous chemical mixing or pumping area
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-35

Section 20
Well Operations

All Well Operations activity shall conform to Engineering Technical Practice GP10-35 - Well
Operations

20.1 General

20.1.1 The Well Engineering Authority is accountable for appointing relevant technical
authorities for delivery of well integrity and assurance throughout the complete
lifecycle of each well.

20.1.2 The Well Engineering Autharity shall provide assurance that all professional,
supervisory, operational and maintenance staff involved in well activity are
competent 10 do SoO.

20.1.3 The management and deployment of all interventicn hardware (Pressure Control
Equipment} shall be controllad.

20.1.4 SPUs shall develop a written philcsaphy for tubing and annuli managemsant over
full wel! life cycle.

20.15 SPUs shali develop pracess for the derivation and revision of formal Maximum
Allowable Annulus Surface Pressure {MAASP) and Maximum Aliowable
Operating Surface Pressure (MAQSP) values and in some cases minimal
allowable pressure recognising that annular fluids can change over time.

20.1.6 SPUs shall develop 2 written philosophy for tree and wellhead operations,
maintenance, insgection and testing procedurss over full wslt fife cycle and
establish and maintain service records.

20.1.7 A downhale safety valve (DHSV) shall be fitted below the seabed as a minimum,
in every oifshore platdform well capable of naturally flowing hydrocarbons to
surface. Acceptable leak rates shall be defined in the SPU well integrity
precedures in line with requirement 7.8 of ETP. Failed DHSVs shall be replaced
or substiiuted by an item which provides an equivalent level of well integrity in 2
safe and timely manner based on proper risk assessment and as deamead
appropriate by the Well Engineering Authority.

20138 SPUs shall develop a fit for purpose DHSV maintenance and testing programme
when & DHSV is fitted.

20.2 Well Intervention

20.2.1 Prior to the commencement of any well interventeon operations, the location shall
be inspected to ensure il is safe for personnel and equipment during the planned
oparations.
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2022 Personnel and equipment shall be protected from exposed runs of wireline or
coiled twoing and from any voids created by the removal of deck hatcnes and
floor gratings.

2023 During the pericd of well intervention, a single person shall be designated
responsible for the well interventicn cperation.

2024 Clear emergency shutdown procedures shall be in place, with which all driliing
and well oparations parsonnel ara familiar.

20.25 All equipment subject o operational Ibading (sheaves, units etc) shall be load

path certified and securely fastenad or anchored fo withstand the maximum
expected forces during the operation of that equipment.

2028 An assessment shall be macde to determine i a wellhead'tree bending stress

analysis is required depending on the nature of the well and subssquent well
operations.

20.3  Well Intervention Operations

20.3.1 On production wells fitted with more than one tubing string all strings shouid be
shut in during wirsline rig-ups. Once rigged-up and tested, the other strings may
be openad up until such time as the cperations are complete and the equipment
required to be rigged-down.

2032 A recently calibrated and tested pressure refief valve of sufficient capacity, or an
alternate safety mechanism, shall be included in the surface hook up on the fluid
discharge fine on any temperary or permanant pumping system that is capabls of
exceeding pressure ratings of any connected equipment.

2033 A record of every wireline and coiled tubing toolstring (naming items, providing
lengths, outside diameter thread type, fish neck sizes and any other salient
points} shall be made prior to running in hole. This recerd shall ba available at the
wellsite thrcughout the time the toolstring is downhole.

20.34 Prior to the commeancement cf any well intervertion operation , the swab valve
turns to opan and closz shati be physicaily checked and noted.

2035 If any weil safety valve is held open by a temporary local contral unit, that unit
shali never be left unattended.

20.3.5 Pressures in the tubing and annuli shall be regulardy monitored and recorded
during all well operational activities.

20.4  Fishing

2041 Or comgletion of every wall operation any tools or part of tools left downhole shall
be accurately recorded and reported.

2042 The configuration of BOFs in the rig up should be sufficient 1o close on both the
fishing wire and the fished wire.

2043 The lower BOP(s) should be fitted with rams and guides suitable for the fished
wire.
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20.5  Coiled Tubing Operations

20.5.1 BOPE shall be fully function and pressurs testsd upon installatcn and every
seven {7) days, after any BOPE changes or CT change out unless documentsd
stump tests can be provided by the service provider where as a sheif test of
BOPE shall be reguired upon installztion to confirm connection integrity.

2052 On any perforated well where a coiled tubing BHA is worked on bottom or where
the coiied tubing is to be run without checx valves, shear-seat BCPs shall be
installed, tc give a reasonable expectation that once cut, the coiled tubing will
drop to ragain control of the tree valves. When shear-seal BOPs are employed,
all connections betwsen them and the tree or wellhead shall be flanged and
double valve isolated, thereby exclucing elastomers from connections benesath
these BOPs.

20.5.3  Shear seal and shear ram preventers shall be capable of shearing the coil and
any lines within it, at all pressures up to the preventer's maximum anticipatad
warking pressure. When lowar shear seal preventers are egquipped with single
needle vaive pressure equalising capability, the valve shall be replaced with a
plug.

2054 To ansure that it will always be possible to unlatch the riser from a subsea well,
the lowsr riser assembly shall be capable of severing coiled tubing of the
maximum wall thickness to be used as well as any wireline or contro! lines
contained within, and provide a seal.

20.5.5 A cheke manifold containing at least two adjustable chokes shall be installed,
uniess the normal production flowline is used through the tree and production
manitold. In this case, the single preduction choke is sufficient.

2058 Unless prassure deployment is used, the lubricator shall be of sufficient l2ngth to
contain the BHA betwsen the swab valve and the pack-off or betwesn the
downhole lubricator wvaive, where fitted, and pack-off

2057 Dual flapper check vzives snell be run zbove the BHA on all strings unless the
planned operation preciudes their use. When not utilised, the programme or local
standard cperating practice shouid refer to a detailed and current assessment of
risks, mitigations and centingency responses.

2058 When elastomer seals are used they shall be made of a material intended for
exposure to prevailing wellbore conditions.

2059 The vapour pressure and flash point shall be knawn for all potentially flammabis
flulds. Special precautions should be in place.

20.5.10 Remaining coil tubing fafigue life shall be known and monitared prior fo and
during =ach job. A coil replacement philosophy should be in place commensurate
with operating conditions. The position of all welds and the fluid exposure history
shall be documented for each rael of tubing.

20.5.11  All coiled tubing ogerations shali not exceed the maximum operating tension
ioacs of 80% and operaling comprassion locads of 70% of minimum yield
strengths for coiled tubing string used.
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Also Refer ta:
Section 15 Well Control
Section 24 Working with Pressure
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-36

Section 21
Breaking Containment

All zctivity on a completad well that requires centainment to be broken shall conform to
Engineering Technical Practice GP10-36 - Breaking Containment

211 Breaking containment

231 Prior to breaking containment of any well control equipment such as the removal
of a tree, BOP or a2ny component, there shall be two independent mechanical
barriers to flow fitted in all wells, capable of sustaiming flow to surface

* In each flow path there shall be two independesnt mechanical barners isclating
flow from the reservoir to surface

e In an offshore environment, sach flowpath shait be isolated with one of the
barriers installed below the seabed

21.1.2 Mechanical barriers shall be tested to the highest pressurs to which they will be
subjected. The two barriers shall be independentiy tested. Where practicabls,
these tests should be applied in the direction of flow. Where not practicabiz, the
barrier should utilise seal design that permits verification from either direction.

e Tested mechanical barriers require to be confirmed as leaktight.

21.1.3 Kill weight fluid may be vsed in place of on2 of the two mechanical barriers
before braaking containment, if the well design ar condition precludes the use of
two independant mechanical barriars in each flow path, and the kill weight fiuid
maets the following criteria:

» Sufficient quantity of fluid may be placed in the wellbore to ensure that the
fiuid hydrostatic pressure exceeds the highest reservoir pressure

* The fluid Jevel may be monitored and maintained throughout the period that
the containment has been broken

2114 These policy statements apply equally to tree valve repairs where the orinciple of
double valve isolation shall be adrered to. {In an offshore environment, where
wells are already fittad with an cperable DHSV, there is no requirement 1o fit a
barrter below the seabed zs long as double valve isolation is intact).

21.1.5 A downhole safety valve that has been satisfactorily integrity tested for 30

minutes without leakage may be considered a barrier following the agreement of
the SPU EA.
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21.2 Pressure Control Equipment Rig Up

21.21 Leak tight isolation, using two or mare valves, shall be used to allow for the
removal of the tree swab cap or any other wellhead valved isolation.

a. Provided sach valve meets an acceptable test criterion a combination of
valves may be used to provide a lezktight seal prior to removing a tree
swab cap or any wellhead part.

b. The practice of continuaily venting between the two isolation barriers is

acceptable practice providad that it does not contravene lecal reguiations
and the vent is attended throughout the activity.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-40

Section 22
Drilling Rig Audit and Rig Acceptance

All rig audit and rig ecceptance activity shall conform to Engineering Technical Practice
GP10-40 - Dr:fling Rig Audit and Rig Acceptance.

221 Onshore and offshore drilling units and workover units shall be subject to a
formal rig audit to ensure compliance with this standard.

222 New onshore and offshore drilling units or upgraded offshore drilling units shall
be subject to0 an integrated acceptance test {IAT).

223 Mobile offshore drilling units shall be audited to assess marine assurance in
accordance with Group Marine Standard.

224 Thz segment engineerng technical authority for rig  acceptance/
design/movement shall approve the use of all rig auditors, other than the rig audit
greup, and the audit protocols utilised.

225 Follow-up audits shall ba scheduled within 24 manth from initial, or last, rig audit.

228 SPU shall make decision to accept or delay acceptance of a driling unit on
contract

227 SPU shall be accountable for closeout cf audit recommendatons.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-43

Section 23
Moving and Securing MODUs

All MODU maving activity shall conform to Engineering Techrical Practice GP10-43 - Maving
and Securing MODUs

23.1 Assessment of capability tc operate at a particular site

23141 Prior to contracting 2 MODU for a specific Iccation the suitability of the unit w0
operate at that site shali be assessed by the welis team.

2312 The assessment criteria for operation at a particutar site shall be in compliance
with ETP GP 10 - 43. A mooring analysis shall be performed for floating driliing
operations prior to drilling with 2 moered MODU or in a new area or when the
expacted environmen:zal conditions dictzte this as teing prudent

23.1.3 The self-elevating unit deck elevation shall as a minimum be such that thers is
clearance between the underside of the deck and the extreme wave crest.

23.1.4 For a seff-zlevating unit the foundation assessment shall predict the degree aof
spud can penetration and potential leg punch-through. Self-elevating unit
deployment shall not proceed uniess this risk can be mitigated.

23.15 For a self-elevating unit seismic structural stability shail be assessed.

23.2 Metocean

2324 For each MODU deployment site specific wind, wave and current criteria shall be
derived using best practice procedures in accordance with 1SO 188011 and
vatihed by BP's Metocean specialists.

2522 The 100 year return period conditions shall be used for storm survival
assessment unless local regulation is mere stringent.

23.3 Foundation

23.3.1 BP's geotechnical specialists should be censulted to determine if site-specific
geotechnical investigation is necessary

2332 For self-elevating units a scour assessment shall be undertaken unless the
foundation is rock or stiff clay.
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23.4 Towing to Site

Note: anly applies if the rig is on contract ta BP during the move to site.

23.4.1 The weather conditions likely to be encountered during the tow and transit times
between appropriate locations for shelter should be identified and the tow
planned to minimise risk to the MODU.

2342 The number of personnel carried during tha tow shouid be minimised whilst
ensuring that the minimum manning requirements are maintained

2343 For a self elevating unit the tow routs and procedurss, including contingsncy
arrangemants, shall be approved by the SPU Marine Authority prior to any
voyage. The passage plan for the tow shall include and identify poris of refuge
and emergency jacking locations (where required) as a contingency against
ssvere weather conditions.

23.5 Securing at Site

Mooring a celumn-stabilized unit or monohull
23.5.1 The meoring design shalt be in accerdance with ISO 19901-7 or APl RP 28K,

2352 The anchor pattern shall provide appropriate clearance of any subsea
squipment, pipelinas or other moarings; the clearance required should be site
specific. In the evant of any mooring lines crossing a pipeline or other mooring
fine the design shall includs a risk assessment to determine the acceptapility of
the MODU mooring layout and appropriate protection measures.

23.5.3 Crag embedment enchor performance shall be verified by the load applied during
installation. Suction embedment anchor performance shall be verified by
calculation and installation in sccordance with design requirements and
approved by BP’s geotechnica: staff.

2354 The condition of mooring systems and compliance with Recegnised
Classification Society {RCS) requirements shall be verified prior {o deployment.
The deployment of the mcoring system without damage, rotated chain finks or
wire kinks and with connectors made up in accordance with the manufacturer's
specification shall be verifizd,

2355 No anchor shall be placed on the bottom untl 2pproval has been given by the BP
Marine Representative.

23586 MQODU anchers shall not be placed within the anchor pattern of anather

barge/vessel without a full risk assessment and hazard analysis having bsing
completed.

23587 When recovering an anchor near a subsea obstruction, the ancher handiing
vessel position shall be accurately monitored at all imes by surveyers orboard
the vessel or MODU. The position of the anchor handling vessel should be
monitored until the ancher is seen at the wessel's stern roller. When recovering
across 2 pipeline, the anchor shall be brought on deck and secured. When a
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MODU is moored ciose to a preduction instaliation the MODU shall be winched
to the “stand-off’ position grior to the recovery of anchars

23.5.8 Risk assessment shall be conductsd whenever handling heavy mooring
equipment over subsea infrastructure to address dropped cbjects. A safe
handfing zone shall be established. (reference to Saction 28 — SIMCPS;

Locating a self-elevating unit

2359 A Survey Representative should be utifis=d on the MODU to provide assurance
on the survey elements of the MODU positicning operations and to assist the BP
Marine Representative. The Survey Representative is responsible for confirming
whether the positioning cbjectives have been attained.

23510 Moving a self-elevating unit alongsids 2 production instailation constiutes a
major accidant risk. Consequently a comprahensive risk assessment shall be
performed, which shall address as a minimum the hazards from pladorm
import/export risers, subsaa pipefines and ongoing praduction aperations.

23511  Where a seff-slevating unit is to be located alongside a production installaticn the
minimum distance tetween hull and the extremity of the instzllation shall be not
less than 1.5m aftar dus allowance for inclination, rotation and lateral movement
of the unit under jacking.

23.5.12  Where a sef-slevating unit is 10 be deployed in an area with prior spud can holes
on the sea bed, usually in close proximity to a production installation, appropriate
measures shall be taken to avoid spud cans sliding into prior spud can hales.

23513  For final manoeuvres alongside production installations, the seif-elevating unit
should be winched inio position and not pullad into position by vessels. For
moves alongside production installations physical gauging systems deployed
over the starn should be used to give a visual indication of the MODU's position
relatve to the targst.

Jacking a self-elevating unit

235.14  The condition of the jacking system and adequacy of jacking procedures shali be
verified prior to deployment of the unit. This verification should be perdformed
during the rig audit. When a unit is to be moved when no rig audil has been
performed, for example an in-field move or a move 1¢ a different location, the well
site leader shall venfy that there are no known defects with the jacking system
and that appropriate jacking procedures are available and wiil be utlised

23515  The seif-alevating unit legs shall be preloaded to apply the 100 ysar storm load
to each spud can. Depending on the bellast water capacity this may be
undertaken in a single ballast transfer or by seguantial loading of each leg. This
should be undertaken with the hull close to the sea surface, in accordance with
unt Marine Operations Manual, to control risks in the event of sudden
penatration. For exploration weils not adjacent o fixed platforms where the
ballast water capacity is not sufficient to preload to the full 100 year storm, but
the soils are such that full foundation storm capacity will be reached with not
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more than 250mm setilement, then it is acceptable to proceed providing
sattlemnent monitoring and re-jacking is undertakan.

23.8 Dynamically Positioned MODU

Note: only applies if the fig is on contract to BP during the move to site.

23.6.1 A DP rig move plan shail be prepared for every move whare acoustic beacons or
ground tackle needs to be relocated, and in particufar when the BOP will remain
in the water throughcut the move.

23862 The DP rig move pian shall include the location of the planned activity, all

associated anchor paiterns, existing pipelines, subsea infrastructure or other
potential hazards in the area.

23.6.3 For any move over subsea infrastructure whenever thare is anything hanging
beigw the MODU keel, the production installation Ol shall approve the rig mave
plan and be notified immediately prior to commencement of the move. All infield
movss sha'l be approved by production installation OIM.

23864 When the BOP remains in the water during a rig move, the depth at the lowest
point af the BOP shall be determined in relation to the seabed and any subsea
infrastructure and confirmed at regular intervals during tha move.

23.6.5 Tha rig move plan should evaluate available water depth rot only at each
iocation but aisc along the entire length of the intended track and the vicinity.

Also Refer to:

Section 28 Simultanecus Cperations
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-45

Section 24
Working with Pressure

All pressure testing and high pressure pumping activity shall conform 1o Engingering
Technical Practice GP 10-45 — Working with Pressure.

241 Pressure Testing

2411 All tests shall inciude a low pressure test of 200 to 300 psi for 5 minutes before
proceeding to the full pressure test.

24.1.2 For routine cperational assurance testing of valves, manifolds and BOPs, a
satisfactory pressure test is reprasented by the test pressure held for a minimum
of 5 minutes after the pressure has stabilized.

2413 For well integrity testing of casing and tubing strings, where system volumeas are
typically largs, a satisfactery pressure test shall be carried out for a minimum
undisturbed 30 minute monitoring period.

2414 Alf tests shall be recorded on a chart or an slectronic data logger.

2415 Water is the preferred medium for pressure testing.

2418 The volume of test fluid pumped and returned shall be monitored and recordad.

24.1.7 Pressure testing shalt be performed by increasing the test pressure in a series cf
appropriate pressure increments.

24138 The possibility of a test pressure leaking past a pack-off or test plug and being
appied to a weaker element shall always be considerzd,

24.1.9 Prior 1o any prassure testing, the arsa shall bs isclated.

242 Pressure Testing of Well Contral Equipment

24.2.1 All subsea BOPs including annular BOPs shall be pressure tested on a test
stump prior to deployment.

2422 All well control eguipment, except annuiar BOPs, shall be tested 1o the iowest of
the following criteria:

1) Maximum anticipatec wellhead pressure to be encounterad in the hole
section plus an aceeptable safety factor.
{2) 80% of casing internal yield pressure.
{3) VWailhead rated pressure.
i4) BCP rated pressure.
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2423 Annular BOPs shall be tested to & maximum of 70% of rated working pressure if
not otherwise specified and endorsed by the SPU Weil Control Tachnical
Authority and approval by the Wells EA.

2424 Pressure testing and full functional testing of the wall control equipment shall be
carried out to the prassures determined at intervals not normaily excesding 14
days. They shall be recorded on the Daily Driling Report form.

2425 This 14 day interval may be extended under exceptional circumstances, after an

appropriate nisk assessmant, endorsemant by the SPU Weli Control Tachnical
Avutharity and approval by the Wells EA.

2428 Al weflnead components and pressure-containing connections associated with
the weil contrc! eguipment shall be pressure tested in accordance with the
requirements of this ETP GP10-45 upon instaliation or reinstallation.

2
o
1

An accumulator test shall b= carried out as part of each regular BOPE test.

243 Pressure Testing of Tubulars

24.3.1 All surface, intermediate and production casings/liners shall be pressure tested
prior to drilling out the shoe track or perforating.

243.2 Pressure tests shall not give rise fo loads as describad in continuing secticns of
GP10-45:

2433 Pressure testing of structuraliconductor casing shall not be raguired uniess a
subsequent leak-off test 1s necassary.

2434 Surface and intermediate casings shall be pressure tested to the greater of that
required for the amticpated leak-off test or formation integrity test {with
appropriate test margin}, or the surface pressure for the well contral burst load
case.

2435 For devsiopment wells the minimum pressure test for production casing and
liners shall be squivalent 1o the shul-in tubing pressure on top of the annulus
completion fiuids.

2438 Production or test tubing should be tesied to the maximum anticipated surface
pressure plus an acceptable safety factor expacted in tha well.

2437 Pressure testing of tubing is dependent of the completion design and should be
considered as part of the running procedure.

2438 Where internal pressure integrity is required liner laps shall be tested 10 a
minimum of 500psi above the formation leak-cff pressure at the covered casing
snoe or sufficient to demonsiratz pressure integrity f a greater operational
ioading may be expected.

24.4 High Pressure Pumping

24.4.1 Risk assessments shall b2 conducted on each and every well treatment activity
where diesel, hazardous materials or chemicals are involved.
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2442 The effects of extremes cof temperature on personnel, equipment, fluids, and
additives shall ba considerad.

24.4.3 Al personnel, including non-assential personnal, skall be assigned a position or
work area prior to the pumping operation.

2444 Safe areas and egress routes shall be established prior to pumping operations.

24,45 During all pumping and pressure testing operations, all personnel shall be
shielded and positioned as stated in continuing sections of GP10-45.

2446 When welthead isolation tools are in use and the pumping operaticn is complete,
the control pansl for the isolation tocl shali be tagged out until the service
company is complaisly rigged dawn from the welihead.

2247 All treating iron / temporary pipe work shall have a mechanical integrity
inspection tag attached, clearly stating the date of the last mechanical integrity
test performed, and an identfication number which references documentation of
that equipment's inspaction.

2448 Line restraints may be used on liguid treating lines, tut are not required.  All
snergized treating lines shail be restraned from the pump discharge to the
wellhead, and anchored at sach end.

2449 When pumping down a work string or compistion equipped with & packer, the
annular pressure shall be monitored and recorded on 2 chart during all pumping
oparations.

24410  The annulus shall be pressure tested prior to the pumping operation to the
maximum allcwable annulus pressure.

24411  Annular casing strings isolated from frac pressure with a packer shall be
equiopad with a pressure relief mechanism.

24412 Al pumps and treabing equipment shall be tested to the maximum allowable
treating pressure plus an acceptable safety factor, or the working pressure of the
treating equipment, whichever is lower.

24413  Whers the treating line incorporatss a chack valve, the check valve shall be
tested following the pressure test.

24414  Pump trips / kick-outs are reguired on each pump.

24415  An emergency pressure trip or shutdown systam shall be used, which actuates
when the pressure measured by the weilhead transducer exceeds the set point.

24418  Maximum set pressure shall not exceed 5% of the maximum allowable treating
pressure.

24,417 A manual emergency kil switch shall be easily accessible that kicks all pumps
into neutral and/or shuts down the pump engines whan actuated.

24418  Pressure Relisf Valves (PRVs) may be used on non-energized treating fines, but
are not requirad.

24419  PRVs shall not be used on any energized treating fines.
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24.5 Remedial Pressure Operations

24.51 Methods of cleaning mud tarks should bs identified that reducs axposure of
personnel to potential risk from hose pressure and confined space entry.

2452 All tank cleaning operations should be undertaken with equipment that can only
be operated at or below pressures stated in the sisk assessment for this activity.

2453 Pump compcnents, which are exposed to fluids being pumpead during the life of
the sump, shall be compatible with commonly utilized fluids.

2454 Cortractors that provide pressure pumping squipment should be expectad o
conduct regular maintenanca checks on pumping equipment to confim that all
flow wetted components are in operational condition,

2455 In situations where personngl are still required to operate a hose to clean tanks,
a risk assessment of all components should be conducted.

246 General

24.6.1 Prior to commencing routine maintenance tasks for pumpinrg operations, the pre-
charge prassurz in the pulsation dampener shall ba abserved for a2 period of
fifteen (15} minutas to ensure the pre-chargs pressure is static and there are no
visible signs of leakage.

24862 A risk assessment shall include detailed mitgation steps for pumping risks.

2483 A detailed operafional procedure shali be utiized to conduct any oparation
designated as “Working with Pressure”.

2484 An incident report shall be completed and documentsd within the Tr@ction
reporting syst2m following any failures resulting from working with pressure.

24865 Emergency evacuation and rescue drills shalt be developed and conducted prior
to commencement of any operations which may result in failure from working
with pressure.

2488 The BP WSL shall verify operator's specific experience with relevant pumping
equipment.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-50

Section 25
Engineered Equipment

All Enginesred Equipment shall corform to Engineenng Technical Practice GP10-50 -
Enginesred Equipment

251 This section covers only the permanently installed drilling and completion
equipment listed in Table 1.
Table 1- Engineered Equipment Covered
Description Abbreviation
Surface Waihaad WH
Surface Chriztmas Tres xT
Connections e
Surface-Contralied Subsurface Salaty Vave SCSsV
Annular Safaty Valve AV
Landing Nipzia —
Crossovars X0
Linar Packer —
Froducticn Facker -
Subsur’ace Barier Vaive™ SBVY
Sand Scraen —
252 Critical engineered egquipment shall be identified by means of a cnhicality

assessment which accounts for the combinad risk of HSSE, life-of-well integrity
and business impact. Equipment shall be designated as critical when a Well
Categery of 2 or greater in Table 1 exists, at a minimum.

a. Critical equipment shall require the foliowing:

Equipment Statemant of Requirements (SOR)

Designad in accordance with the applicable Industry specification. Wnen
an Industry specification does not exist, then eguipment should be
designed in accordance with a supplier's design specificaticn that has
been reviewed and accepted by BP.

Qualified in accordance with the applicable Industry specification. When
an Industry specificalion does not exisl, then equipment should be

qualiified in accordance with a supplier’s qualification procedurs that has
been reviewed and accepted by BP.

BP may imposs additional gualification test that exceed Indusiry
specifications.

Design Review
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vi.  Manufactured, l!"S[JEC'["d and tested in accordance with the app[lcable
Industry standard and to & BP Global QCP or the Integrity Assurance
Specification (1AS), Examination Level 2,

vii. Factory Acceptance Test (FAT)

viii. Shop azsembly and test quality plan for the inspection, make-up, and
test of crilical equipment assemblies.

ix. In addition, some critical equipment should require the following:
e Stack-up Tests
» Systems Integration Test (SIT)

b. Non-critical equipment shall be fit-for-purpose for the well service conditions
from initial well construction, during the life-of-well and thru abandonment.

253 Engineered equipment, as dentified in the following table, shall be designed,
guaified, manufactured, inspected and tested in accordance with ETP GP10-30
and the reqguirements shown in table 4 embedded in the ETP document.

254 Only BP approved connections shall be used for field-end connections of
engineered equipment.

255 Critical squipment that is integral to the production tubing string shall be
analyzed and evaluated as part of the tubing design as per Section 13.

258 All enginesred equipment shail be visually inspected, drift tested (if applicable)
and functicn tested (i applicable) as close to the point of use as possible for
handling damage to the equipment and threaded connections that could present
problems during installation andf/or over the life of the well.

25.7 All enginsered squipment shall be accompanied with a supplier's instailation
procedure.  SP well site procedures shall incorporate these procedurss as
applicable.

25.8 Operations during installation and well life shall not exceed the loads under

which exposed equipment have been designed. A design evaluation shall be
compieted, should such an occurrence be contamplated.
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-60

Section 26
Zonal Isolation During Drilling Operations and Well
Abandonment and Suspension

All zonal isolation activity sha!l conform to Engineering Technical Practice GP10-80 — Zonai
Isolation and Abandenment During Drilling Operations.

26.1 Zonal Isolation

Minimum requirement for Zonal Isolation

26.1.1 Curing Well Construction Zonal Isolation shall be designad 1o prevent:

* The developmernt of Sustained Casirg Pressure (SCF) during well operations.

¢ Prevent contaminaticn of any aquifers.

e Pravent communication between any distinct permeable zones.
Materials

26.1.2 Matarial selection should consider well service (and any likely changes) and the
impact of well conditions on zonal isolation for the fife of the well. If an

alternative material {ic cement) is used an evaluation skould be conducted to

ensure it meets criteria required to provide isolation until permanent
abandenmant.

Design Criteria

26.1.3 Zonazl Isolation design criteria for cementing of primary casing strings to mest

well integrity and future abandonmenrt requirsments, shall meset onz of the
following:

e 30 mTVD (100 it TVD) abovs the top of tha distinct permeable zon=s whers

the top of cement (TOC) is to be determined by a proven cement evaluation
technique (Section 5.3).

300 m MD (1000 # MD} zbowe the distinct permezbie zone where the
hydraulic isolatien is not praven except by estimates of TOC

For 2ach well the actual TCC shall be recordsd along with the method used for
this determination. Where the actual TOC is below the slan, the TOC shall ba
reviewed with stakeholders for its impact on future well integrity, operability,
suspension and abandonment oparations.

26.2 Suspension and Temparary Abandonment

Suspension and temporary abandonment shai be designed to ensure zonal
isolation for the duration of the suspension and permit safe re-entry of tha well.
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Number of Barriers

26.2.1 Two temporary barriers are required for isolation of mowveable hydrocarbon
bearing or cverpresssured permeable sections from surface/seabad.

Verification of Barriers
2622 The first barrier shall be pressure and / or inflow tested and tagged (if plug is set

in openhole (OH} tagging only required}, the second barrier shall be tagged or
pressure tested.

26.3 Permanent Abandonment

The decision to permanently abandon or temporarily suscend a wall shall be
approved by the relevant Performance Unit Leader or their delegate and by the
regulatery authorities.

Permanent abandonment shall be designed to pretect aquifers, ensure isolation

between distinct permeable zones and to prevant flow from them to surface or
seabed.

» For hydrocarbon bearing permeable zones two permanent bamers are
required from surface or seabed

For water bearing permeable zones one permanent barner required from surface
or seabed

Acceptable Barriers
26.31 Cement shall be the material acceptable for permanent abandonment.
Selection and location of permanent barriers

26.3.2 Goed cement verified to be 30 m TVD (100ft TVD) above a distinct permaabie
zone shall be considered an acceptable parmanent barrier.

To constilute a permanent barrier the annular cement around the plug satting
depth should mest annular isclation reguirements positioned to provida full
fateral coverage of the well. Cement plugs shall be sat at a point where
formation strength is capable of controlling the pressure from the formaticns it is
isolating.

Barrier Verification

26.3.3 Barriers can be verified by weight testing and’or pressure testing {positive and/or
inflow}. All primary barriers should be we:ght tested and pressure tested except:

e in OH where only weight testing is permitted (OH cament plugs cannat be
accepted as the only barrier)

+ When the glug has been set on a permanent mechanical barrier {whean
pressure testing is only required).

Weight testing shouid be up to at least 15K (o (6.3 Tonne). Pressure testing shall

be C.ipsift {2.26 KPa‘m) above the leak off test (LOT) (or predicted fraciurs

gradient at the shoe) or 500 psi (3.45 MPaz) whichever is the greater. The
pressure test is acceptable where pressure drop s <10% over 15 mins.
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26.4 Special Considerations

Permafrost Cementing

26.4.1 Tha plugging material shall develop the required properties tefore freszing and
not impact permafrost curing sefting.

Agquifers

2642 Fresh water aguifer should have annulus barriers extending a mimimum of 30 m
{100ft) TVD beneath the base of permeabla interval containing the fresh water
and 30 m {100ft) TVD above the top of the permeable fresh water interval or to
surface. Plugs set inside pipe should extend 30m (100ftyTVD above the aquifsr
and provide a seal extencing faterally across the entire well.

Control Lines

2643 An abandonment cement plug with open control line through it shall not be
accepted as a permanent barrier

Corrosive Environments

26.44 The petential for casing carrasion shall be accountad in the plugging plan

Qctober 2008, Rev 6 7
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SIGNIFICANT RISK SECTION - REFER TO ETP GP 10-70

Section 27
Completion/Workover Riser (CWOR) Systems

The design and operation of all Completion /Workover Riser Systems shall conform to
Engineenng Technical Practice GP10-70 — Compietion/Workover Riser Systems.

The design and operation of all CompletionWorkover Riser System shall also conform to
Enginearing Technical Practice GP 78-33 - Design and Operation of Completion/Workover
Riser Systems which has Eeen develcped as a supplement to ISO 13628 Design &
Cpearation of Subsea Preduction Systems, Part 7 — Completion/Workover Riser Systams.

271 CWOR Systems

27.141 The ETF is limited to CWOR Systems manufactured from low alloy carbon
sieels.

2712 Risers fabricated from special material such as Titanium, composite materials
and fiexible pipes are beyend the scope of this document.

27.1.3 The Standard skall apply to all new systems and shall be applied to medifications
and operation of existing systems, particularly when they are re-deploysd at
different locations and from different vessels.

27.2 Description of CWOR Systems

A Completion Riser is used to run the tubing hanger and tubing through a
drilling riser and BOP into the wellbore. It may also be used io reconnect to a
tubing hanger for well re-entry through 2 drifling riser and BOP.

A Workover Riser is typically used in place of a drilling riser to re-enter the well
through the subsea tree in open water, and may also be used to inszall the
subsea christmas tree.

Both niser types provide communication between the weil bore and the surface
equipment. Both resist external loads and pressure loads and accommedate
tools for drilling and completion operations.

The Completion Riser is exposad to external loading such as curvature of the
drilling riser, especially at the upper and lower joints (ie Flex-joint and Ball-joint)

The Workover Riser is exposed 10 ocean envronmental loads such as
hydradynamic loads from waves and currents, in addition to vassel motions.

Note that Completion/Workover Riser Systems are corsiderad to bs Safety
Critical Equipment.
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27.3 Scope of Supply

Specific CWOR System sguipment covered by the above rafsrencsd documents
is as follows;

* Riser.Joints

* Connectors

= ‘Workover Gonirol Systems

¢ Surface Flow trees

o Surface Tree Tension Frames

* ! ower Workover Riser Packages
¢ |Lubricator Valves

e Retainer Valves

e Subsea Test Trees

* Shear Subs

¢ Tubing Hanger Orientation Systems
®  Swivels

s Annulus Circulation Hoses

s  Umbilical Clamps

e« Handling & Test Tools

¢ Tree Cap Running Toals

The ETP outlines the following topics which are prascribed in mere detail in ETP
78-33 and 130 13628

¢ System requiremsants

® Functional requirements

¢ Design requirements

= Materials & Fabrication

* Testing requirements

» Marking, Storage & Shipping

e Documentation

274 Systermn Requirements

The CWOR System engineering shall be performed to ensure CWOR Riser
System compliance with the provisions of the ETP, IS0 referenced standards

and regulatory requiraments. System engineering shall, a5 a minimum, include
the following;

s Estzbiishment of a design basis

Cclober 2008, Rev 6 79
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-

Establishment of the system definition
System design
System raview

System verification

The CWOR System shall be designed to meet ths following reguiraments;

Regulatory requirements

Barrier requiremants

Purchaser specification requirements
Design basis

Design principles

Operationatl principies

Safety principles

Operational requirements

System and component functicnal requiremenis

The CWOR System definition shall s a minimum be described in terms of the
following;

Systemn description
System schematics
Rizer medes of ogeration

Workover Control System modes of operation

Refer to ETP GP10-70 for other ETP's applicable to CWOR System selection
and speciication.
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SIGNIFICANT RISK SECTION - REFER TO ETP GP10-75

Section 28
SIMOPS

All simuitansous operations activity shall conform to Engineering Technical Practice GP10-
75 - Simultanecus Operaticns

Management accountability

28.1 The control of Simultaneous Operations is a line responsibility and SPUs shall
cigarly identify the roles and responsibilites of the personnel who are
accountable for delivering the necessary safety and integrity performance in the
wells arena.

Risk Assessment

282 An assessment of operations shall be periormed on 2ach facility or fisld in order
to identfy the possible risks associated with simultaneous operations across the
complete range of weil aclivities. Appropriate constraints or mitigating actions
and specific procedures shall be applied.

The consequences of failure shall be evaluated from the perspactive of at least
four criteria: safety, environment, economic and reputation.

tdentification and Assessment

28.3 Following the Risk Assessment and prior to commencing any well activity, or any
activity performed at a well site, all identified hazards should be considered as
being in one of two catsgories. These are Major Accident Hazards and Local
Interface Hazards.

Major Accident Hazards
28.4 Major Accident Hazards as a result of Simultaneous Operations shall be

‘dentified so that controls and mitigations can be put in place before the activity
takes place.

Note: only the hazards that are raised as a result of simultaneous cperations
should be considered. Single actvites and many of these hazards and
mitigations may be covered by a separate ETP {e.g. Moving and Securing
MODUs].
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SIGNIFICANT RISK SECTION — REFER TO ETP GP10-80

Section 29
Well Testing

All well testing and clean up opsrations shall be designad to conform with GP 10-83 (Well
Testing ETP}

29.1 The equipment programmed for the Well Testing or Clean Up operations shali be

designad to be abls to safsly control the maximum potential pressures that the
reservoirs may be able to generate.

Timely HAZOP/HAZID reviews shall be conducted covering the Well
Testng/Clean Up equipment and operations plans for all newly programmed
activities. A process safety specialist should bz involved in this review. Howaver
a generalised review coverng a programme of similar operations on multiple
wells is acceptatle as long as an appropriate MOC programme addresses
potential variations.

293 A detailed programme for Welil Testing or Clean up operations shall be grepared

for each well,

29.4 Al nstailed Temporary Process Eguipment shall be checked to confirm
compliance with the relevant documented P&ID (Process and instrumentation

Ciagram).

295 BOP's and associated equipment shall be tested immediatsly prior to running the

tast string.

2986 All connections within test stings or completion strings with packers shall be

tested to the maximum anticipated pressure, plus a safety margin, prior to
flowing the well.

297 The test string shall be designed e allow effective well kill in the avent of any
potential failed closed valve within the string. The test string shall include the
facility to allow the string contents to be circulated or bullheaded grior o pulling
out of hele.

298 All surface well testing or compietion equipment potentially exposed to high
oparating pressures shall be pressure tested to the maximum anticipsted

pressure, plus an scceptable safsty margin, prior o flowing the well.

Alf other process eguipment shall be testad to its rated working pressure or to an
appropriate test pressure that wilf not actuate installed relief valvas.

23.9

29.10 Test Iines, relief lines, process equipment and all relevant temporary fittings shall
be securely anchored. Particular attention shall be given to line fixing at each end

and along their length.

29.11 Relief lines shail be designad to accommeodate the maximum potential fault flow

rate without exceeding their own pressure rating.
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2812 Emergency Shut Down systems shall be function tested and confirmed
operaticnal prior to the start of well flowing.

29.13 The air supply to burners shall be independent of the rig air supply. Non return
valves should be fitted between the compressors and burner head.

29.14 Unlatch equipment deployed for floating rig operations shall be function tested
prior to running tocls into the well.

29.15 Subsea test irees and test string deployed safety vaives shall be capable of
shearing all coiled ubing and wireline to te run through the test string.

29.18 The capability of the BOP's to shear the Sub Ssa tree slick joint shall be
determined and suitzbie safeguards installed o prevent the test string baing
puiled to position non shear-able assemblies across the shear rams.

29.17 During testing sufficient main power, well control and mstailation services shall
be available and on Jine to service unplanned or emergancy conditions that may
occur during the test.

29.18 Nitrogen usad to pre-charge DST tools or samplers shall be certified axygen free
or analysad on site to confirm quality befors use.

29.19 All nig installed and temporary gas detection systems and safety equipment shall
be certifiad fit for use prior to the start of flow.

2920 Aifter comgleting well testing or clean up operatians reasonable steps shall be
taken to ensure that the well conditions are safe to allow trpping out of ths hole
to commance.
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Addendum 1

Practice Amendment/Revision Flow Map
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Addendum 2
Practice Amendment/Revision Process

it is the intantion that DWOP and the associated ETPs will be reviewed on a regular basis
over fime. Since the documents closely relate 10 each other, it is nacessary that they be
amended in synchronisation to ensura that DWOP and the ETPs are always aligned.

If you find that in the course of using sither DWOP or the ETPs that a revision or amendment
is necessary. you should take the following steps:

1. Go to the BP Engineering Technical Practice Library at:
http://etplib.bpweb.bo.com/sitePreferences.jsp
Click the GO button in the Browse panel.

3. Select the specific ETP from Categary 10 of the library.

Once the document is opened, you will see an invitation to:

‘Craate a Shared Learning or create a Comment relating fo this document’
) Select either option and completz the form as required.

The Shared Learning cr Comment will be directed by the system to the current SETA for that
ETP and will remain in the system untii it has been dealt with accordingly.

The SETAs will maintain a record of all suggested changes in the SLS {Shared Learning
System) and action them at the next amendment exercise autherised by the TVP.

Fraclice Amendment/Revision Process
COctober 2008, Revé Add 2-1/1
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Addendum 3
Practice Deviation Map
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Addendum 4
Typical Practice Deviation Proforma

Note That regional variaticn may be parmitted, under authority of VP, 1o refiect local
organisation.

SPU AND FIELD -

Well Numberor- Practice " Deviation
Development Requirement Reference No
bt Number

SUBJECT {Short one line
dascription}

PROPOSED DEPARTURE FROM
PRACTICE {include full -
idenufication of requirement and
reason for request)

|

RISK ASSESSMENT {(What
-additional risks dogs this incur,
and What is being donato
minimise those risks)
DURATION (Timing of specific
well, or field-wide application and
duraticn of exposure)

SIGNATURES : Name Signature | Date

{Printed name, signature, date)

ORIGINATOR
{SDE, DS, Walls Managarn

REVIEW
(Techmeal Authorityt:

ENDORSEMENT

(SETA - Significant Risk requirements)

APPROVAL _
D\pnropﬁate to Languagel -

Typical Prackice Deviation Proforma
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Addendum 5
Group and Segment Defined ETPs

Group Defined

No Process Safety - Procedures and Processes - 7

GP 2403 | Concept Selaction for lnherenthy Safer Design

GP 32-30 | Inspection and Tasting of Equipment In Service - Management Principles
GP4343 | Pipeline Integnty Management Systerns (PIMS!

CP4s01 [ HS 2w of Projects

GP 4802 | Hazard and O erability IHAZOP) Study

GP 4803 | Layer of Protection Analvsis [LOPAL

GP43-50 | Major Acgidant Risk Procass

Segment Defined

No _ Process Safety - Procedures and Processes - 12

GP 0430 | Design and Location of Occupiad Permanent Buildings Subject to Blast, Fire, and Gas
| Hazards on Onshore Facilities

GP 0437 | Daesign and Location of Qccupied Portable Buldings for Onshora Locations

GP04-32 | Protection of Personnel from Explosion, Fre, and Toxic Hazards an Offshare Facites,

GP 24-20 | Fire and Explosion Hazard Management of Offshors Facilities

GP 2421 | Fire Mazard Analysis

GP24-22 | Gas Explosion Hazard Analysis

GP 35-20 | Isolatior: of Equipment for New Flant

GP 24-23 | Actwe Fire Protaction - Offshare

GP 4225 | Guide to Daprassurization

GP 44.34 | Siting of Buldings on Wellsites

GP 42460 | APl RP 800 Area Classification

GP 4465 | IR 15 Area Classification

GP 44570 | Overpressure Protection Systems

GP44-80 | Design Guxlalines for Jefief Disposal Systems
GP06-10 | Corresion Management
GPOZ-14 | Erpsion Control
GP08-20 | Materials for Sour Senace
GP 0625 | Design for the Prevention of Corrosion under Insulation and Fireprocfing {CUI and CUF}
GP 08-7C__ | Corrosion Monitoring
GP 22-20 : Sne Inspection, Testing, and Commissianing of Plant and Facilities
GP 3240 | In Service Inspection and Tasting - Common Reguirements
GP 3518 : Materal Selection and Scecification for Topsides

Instrumentation, Control and Electrical - &
GP 1260 : Hazardous Area Elnctrical Installations
GP30-80 | Safety Instrurnented Systems (SIS} - Implementation of the Pracess Requiremants
| Specificatian

GP 3081 | Safety Instrumented Systems (SIS} - Operatians and Maintznance
GP30-85 | Fire and Gas Detacton

e pw—

CP43-17_ | Pipeline Risk Managemeant
GP 4350 | Pigging, Pig Launchers, and Recaivars
GP 43-562 | Inspection and Integrity Assessment of Pipeline Syatams

Group and Segment Defined ETFs
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Addendum 6
Glossary of Definitions,
Terms, Abbreviations and TLAs

Topic Definition

Drilling and Well Operations Well construction, driifing, testing, completion, workover,
and intervention activities ralated to wells, performed
under the control or supenvision of BP, or on behaif of
BP as op=srator.

Barner A means 1o provide for containment of flow or pressure for
the duration of its installation.

Surface Hele Hole section drilled to enable the first casing string upon
which the weflhead and BOPs are installed to enable
shut-in.

Safety Critical A safety critical element is a complete systam, or pan
tharaof, that could, f it falled, cause or contribute
substantially to a major incident or accident, or is designed
to prevent, detect, control or mitigate a hazard with the
potential to cause property damage, personal injury,
anvironmental damage or loss of reputation.

HPHT High Pressure, High Temperature;
When conditions (A + B) or (A + C} as dafined below are
expectad.

A Where the undisturbed bottomhole temparature at
prospective reservoir depth or total depth is greater
than or equal to 148°C (300°F}.

B The maximum anticipated pore pressure of any
parcus formation to be drilled exceeds 0.8psvit.

C  When the maximum anticipated surface pressure is
greater than or egual to 10,000psi.

Defined Practice A course of action whose primary function is tc set forth an
organisation’s principles ard to provide the structura within
which personnel shalf work and make decisions. Practice
statemnents set forth the minimum requirements for all
criling and well operations and shall be complied with
unless specific deviation has been approved.

Recommended Practic BP best practices that have evcived over many years for
satisfactory parformance. These are not mandatory but
require justification for deviation.

Gilossary of Definitions
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Topic Definition

Guidelines Statements which describe an approach to performance of
an operation. They represent practices which ars
preferred based on past experience.

Business Unit Wells Manager The generic title used in this document to describe that
positian who has Business Unit responsibility for drilling
and well operations. This pasition should be formaily
agreed within each Business Unit,

Designated Company The onsite BP representative, eg Wellsite Leader, Drilling

Representative Supervisar, Drilling Foreman. Offshore Well Engineer,

Well Service Supervisor, nominated contractor supervisor,
Wellsite Production Engineer, etc.

Drilling or Well Engineer

The Busiress Unit well operations or drilling engineer who
has office responsbility for drilling or well operations.

Designated Contractar's
Representative

The onsite contractor's representative of any drilling or
well operations crew, eg Offshore Installation Manager,
Toclpusher, Superintendert etc.

Non-routine Operations

Cperations which de not ordinarily take place, or
thosa operations which have a greater than nommal
consequence or probability of occumrence of
unglanned events.

Well Intervent:ion

Any activity that involves entering the pressure containing
envelope of the well.

Underbalanced
Drilling

Drilling Operations conducted where the hydrostatic head
of flid in the wellbore is intentionally lower than
botiomhole formation pressure.

Well Control Equipment

Weill control equipment includes the diverter system, BOP
stack, high-pressure riser, BOP ccntrol system, wellhead,
wellhead connector, casing, kelly cocks, keily hose,
drillstring safety vaives, the kill and choke lines, kil and
choke manifold, mud gas separator and all associated
pipework and valves.

First Pressure Containment
String

The first string of casing set for the purpose of containing
wellbore pressure and incorporating use of BOP
equipment to cantain such pressure.

Shallow Gas

Shallow gas is defined as any gas present in the section
zbove satting depth of the first pressure containment
casing string.

Exploration and Production

The general term used in this document for the business

Technology (EPT) stream entity with responsibility for the provision of
specialist tachnical expertise.
Glossary of Definitions
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APB Annular Pressure Build-up
APl American Petroleum Institutz
BHA Bottom Hole Assembly
BOP BlowCut Preventer
DC&W Dniling Completion & Welis
DCRI Drill Cuttings Re-injection
DCWI Doiling Completions & Wall Intervention
DHSV Downhole Safety Yalve
DP Dynamic Pasiticning

WOP Drilling & Wells Operaticns Practice
EA Engineering Authority
ETP Engirieering Technical Practice
ERNP Environmental Reguirements for New Projects
aWLM Electronic Well Location Management
FAT Factory Acceptance Test
GDFP Group Defined Practice
GE Group Essential
HaS Hydrogen Suighide
HOD Head of Discipling
HSSE Health, Safaty Security and Environment
IADC International Association of Drifling Contractors
1AS Integnty Assurance Specification
JORPs Jeint Operating & Reporting Procedures
LLRM Low Level Radicactive Material
LOMS Local Operating Management Systam
LOT Leak Off Test
MAASP Maximum Allowable Annulus Surface Pressure
MAQSP Maximum Allowable Operating Surface Pressure
MoC Management of Change
MQODU Mobile Offshore Drifling Unit
CH Open Heole
OIM Offshore Installation Manager
omMS Operating Management System
PPFG Pore Pressure Fractura Gradient
Qce Quality Control Plan
RCS Recognised Classification Society
SCP Sustained Casing Pressure
SHA Shallow Hazards Assessment
SIT Systams Integration Test
SOP Site Operating Practice
SOR Statement of Requirements
SPA Single Peint Accountability
SPU Strategic Performance Unit
STP Site Technical Practice
TOC Top of Cement
™D True Vertical Depth

Glossary of Definitions
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