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Part ‘A’

Standard Practices
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Section 1
Introduction

11 Purpose

This document and the related Engineering Technical Practices (ETPs) replace the
BP Drilling and Well Operations Policy {BPA-D-001). This document is a Segment
Defined Operating Practice and 15 applicable in all areas ot the E&P Segment
of BP. The ETPs referred to in this document are available in Category 10 of the
BP Group ETP Library on the BP Intranet.

[l ETP Liorary can be found at: http://etplib.bpweb.bp.com

The online document is 1o be considered the master version, containing the most
up to date information. Printed copies of this practice and printable copies
downloaded from the website should be treated as “Uncontrolled”.

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

This document is a summary cf the key elements of the DC&W Engineering
Technical Practices. It also encoampasses a number of standard practices that are
not the subject of the ETPs. Where any potential conflict or lack of detail exists,
the ETP has primecy. It is important to note that the ETPs may contain important
requirements over and above those summarised in this document, and therefore
conformance solely with this document does not ensure conformance with the
ETPs or STPs derived from those ETPs.

This document contains the pract ces that have been agreed by BP managemant as
current and relevant for crilling and well operations. These practices are considered
critical for:

O Achieving the company’'s goals of no accidents, no harm to pecple and no
damage to the environment

LI Conformance with BP's OMS Framework & Group Essentials

[l Supporting implementation of the Group Defined Practice for Integrity
Management (IM) GDP 5.0-0001

I Prevention of incidents that would have a high negative economic or reputational
impact
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1.2 General

BP is committed to conducting its business in a manner which ensures that wells
are designed, drilled, completed and maintained to high and consistent standards.
BP's drilling and well operaticns practices are defined in the Engineering Technical
Practices (ETPs} and this document. BP will comply with all relevant laws and
requlations, and will be sensitive to the balanced economic and environmental
needs of the community. Sound engineering judgement and governmental
regulations may require that operations be carried out to standards exceeding these
requirements.

To ensure that we meet these objectives, BP has adopted the Operating
Management System (OMS) which defines our expectations for identifying and
managing safety, health, environmental and operational risks. Strategic Performance
Units (SPUs) are responsible for ensuring that their management and control
systems satisfy the requirements contained in their Local Operating Management
System [LOMS), comprising;

- CMS Framewark

J Group Defined Practices

1 Group Recommended Practices

71 Segment/SPU Defined Practices

J Segment /SPU Recommended Practices

1 Local Site Operating Procedures and Practices

SPUs are respansible for integrating the driling and well operations practice
requirements with the other elements of the corporate governance framework,
such as supply chain management, process safety and integrity, and legal policy
requirements.
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Figure 1.1 Drilling and Well Operations Practice in
BP Operating Management System Hierarchy
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1.3 Application

This practice applies to all drilling and well operations cemprising well construction,
drilling, testing, completion, workover, well operations and intervention activities
related to wells performed under the control or supervision of BP, or on behalf of BP
as the operator. The practice shall form part of the contractual relationship between
BP and its service providers.

1.4 Implementation

All staff and contractor perscnnel engaged in managing BP drilling and well
operations shall be knowledgeable of all elements of this practice and associated
ETPs and are responsible for conformance.

1.5 Procedure for Revision

The Drilling and Well Operations Practice shall be updated or revised under the
stewardship of the Technology Vice President (Issue Authority). A team appointed
by the Technology Vice President shall meet as required to discuss proposed
amendments to ETPs and DWOF. Once consensus is reached and the changes
are ratified by the Discipline Vice Presidents, they will be authorised for issue
by the Technology Vice President. Addenda 1 and 2 contain the Practice
Amendment/Revisicn Flow Map and Process.

1.6 Use of Language

In this Practice, the following waords when used in context of actions by BP or
others, have the specific meanings:

“Shall” is used where a provision is mandated and is a minimum requirement.

“Should™ is used where a provision is preferred cr recommended.

1.7 Exception to Practice Statements

Deviations from the Drilling and Well Operations Practice and ETPs shall only be
considerad in exceptional circumstances and in accordance with the tasle below.

Devwviation should be requested by documenting the reasons why the deviation is
being scught and the implications contravention of the practice may have for BP.
Authority to approve a deviation, temporary or permanent, will depend on the
language that is contained within the specific requirement. A deviation may be
requested and approved either for a single well or a number of wells in the same
area. A deviation shall not be assumed ta apply to other situations unless a similar
specific deviation has been scught and approved. In critical situations, urgent verbal
approval shall be backed up with written confirmation as scon as practicable.
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Deviation Required Deviation Authority
Permanent
DWOP ;
Temporary | (Subjectto Shall Should
annual
| review)
Part A
Standard Standard Standard Wells EA Wells EA
Practice Deviation Deviation Can be
Raquirements Process Process delegated to
Wells TL
Part B
Significant Risk | Standard Develop Wells EA Wells EA
Requirements | Deviation STP SETA SPUTA
- with ETP Process endorsement | endorsement
required required

The Practice Deviation Process Flow Map is shown in Addendum 3. The format for
prectice deviation includes the following items:

Which practice/requirement is to be contravened

The reason for the request

a
|
[0 The proposed departure from practice
0 Additional risks so incurred and actions taken to minimise thcse risks
[1 The duration of the deviation

LI Documeanted approval

Neote that there may be minor variaticns on the exact process due to local
ménagement structure and legislative environment. Clarificaticn should be sought
from the appropriate Vice President if required.

An spproved copy of the deviation shall be retained and access ble within the SPU
filing system.

1.8 Conformance

Periodic audits shall be undertzsken in order to ensure conformancs with this
prectice and the associated ETPs. It is acceptable to incorporate this requirement
within HSSE audits, other audits, and incident investigations.

It is the responsibility of all involved in drilling and well operations to utilise prudent
judgement and seek guidance from line management when there is a concern that
conformance with any practice statement increases the risk of an incident.
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Section 2
General

2.1 All drilling and well cperations shall be planned and performed in compliance with
applicable BP and Strategic Performance Unit {SPU) policies. These may include,
but are not limited to, policies on health, safety and the envirenment; ethical
conduct; employees; relationships; and control and finance.

2.2 All drilling and well operations shall be planned and performed in compliance with all
applicable legislation and regulations. All applicable governmental germits shall
be obtained (air quality, annular injection, drilling, etc) prior t¢ the commencement
cf operations.

2.3 Priorities for safety when planning and undertaking drilling and well operations shall
be, in ordsr of importance:

1. Personnel.

Environment.

w N

The installation.

B

Reservoir integrity.
5 We | delivery.

2.4 Clear roles, responsibilities and accountabilities shall be established for all positions
within the drilling and well operations organisations.

2.5 A well handover system formalising the transfer of responsivility for the control of
a well between different organisational units, and that documents well conditions,
shall be in place.

2.6 Transportation services in support of drilling and well operaticns shall be in
accordance with the relevant SPU and BP policies.

2.7 Detailed policy statements are contained elsewhere within this document for
specific activities. If an ETP is referenced then the ETP is the pulicy document, if no
ETP is referenced then this is the policy document.

2.8 Detailed requirements for certain specialised activities, such as underbalanced
drilling, air drilling, coiled tubing drilling, snubbing and certain developing
technologies are specifically not included in this practice. Wells teams shall consider
such specialised activities in context with the practices, and shall not ke undertaken
without a thorough review of industry experience and BP best practice and a
detailed external review of the planned operations and contingencies &fter thorough
risk assessment.
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Section 3
HSSE & Risk Management

3.1 General Requirements

31 All staff and contract personnel invelved in the management and supervision of
drilling and well operations for BP shall be knowledgeahble of the Drilling and Well
Operations Practice and associated ETPs.

3.1.2 Everyone involved in BP's drilling and well operations at the wellsite shall be
knowledgeable in, and comply with, the relevant safety management system which
shall be defined as part of the contractual relationship between BP ana the primary
contractors., The relevant safety management system will incorporate, or be
supplemented to address, the requirements of the OMS Framewaork.

3.1.8 The contractors’ safety managerment system shall incorporate a behaviour-based
safety observation programme, task-based risk assessment, job safe analysis,
toolbox talks and inspection and audit programmes, including appropriate
action-tracking processes, covering all aspects of the rig and well equipment,
systems and personnel training and competencies.

3.1.4 Designated company representatives at every wellsite, whether BP employses,
consullants or contractors’ personnel employed in the caosacity of company
representatives, are accountable for the application of the Driling and Well
Operations Practice and the relevant safety management syster.

3.1.5 All drilling and well operations safety and integrity management accidents, incidents
and significant near missas shall ce investigated to determine the root causas and
identify actions that will prevent a recurrence.

3.1.6 Designated company representatives are accountable for tha execution of the
approved drilling and well operations prograrmmes in compliance with BP's health,
safety, security and environmental {(HSSE) requirements.

3.1.7 Designated company representatives and key third-party service contractors should
participate, as appropriate, in the primary contractor’s routine safety meetings.

3.1.8 Designated company representatives shall have an up-to-date HSSE training record
and documented personal safety objectives.

3.1:8 Incident respanse plans shall be maintained at every wellsite, and emergency drills
shall be regularly conducted and reported. These plans should address the
availability of a means of quickly evacuating injured personnel at all drilling and well
operations sites.

3.1.10 Every SPU shall have standards in place addressing critical elements cf drilling and
well operations work including but not limited to standards of HSSE leadership,
HSSE support, equipment, audit, safety critical systems and dropped objscts
prevention.
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3111 Specialist BP and contractor HSSE resources should be available at the wellsite, as
required, to effectively support and assure compliance with the safety management
system and the environmental and waste management systems and participate in
incident investigations.

3.1.12 Regular audits of critical elements of the safety management system shall be
conducted.

3.1.13 Temporary and permanent changes tc personnel, systems, procedures,
programmes, safety critical data, equipment, facilities, materials or substances
should be made using the management of change process.

3.1.14 All staff and contractor personnel shall adhere to the BP Driving Standard when
travelling in vehicles on BP company business.

3.2 Workplace Environment

(#%)

21 Lighting systems shall be installed to provide illumination levels adecuate for safe
completion of tasks performed in that working area per GP12-30. All safety egress
paths and assembly areas shall be proviced with emergency lighting.

222 Exposures over a working lifetime should be kept below 80 dBA daily personal
noise exgosure (LEP,t) to provide full protection from hearing loss due to ncise at
work (refer to GP14-01).

3.2.3 Controls shall be in place to protect people who use high vibration tools on a regular
cor prolonged basis from damage to their hands and arms. All tools and equipment
used at the wellsite shall be designed tc minimise vibration levels tc as low as
reasonably praclicable.

3.24 The engineering complexities of mechanised and automated systems shall be
fully evaluated on the basis of risk assessment and managed through effactive
development and application of rigorous inspection, maintenance and operating
procedures, and personnel compstencies.

3.25 Means shall exist to control exposure to airborne hazards, such as dust, gases and
vapeurs, and stressful thermal environments. These may include initial and repeat
assessments of the workplace, engineering contrals, administrative controls and
personal protective equipment provided oy the contractor.

3.2.6 The permit to work system shall be employed tc control the handling of explosives
and radioactive materials.

Personnel who may te exposed to hazardous materigls shall be made aware of the
hazards and provided with training to manage the risks of exposure, the limitations
of and proper use of personal protective equipment, other precautions to be taken,
emergency procedures to be followed and any required additional msasures such
as exposure monitoring.
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3.3 Workplace Practices

3.3.1 All risks shall be managed to a level, which is as low as reasonably practicable. Risk
menagement at the wellsite shall include the HSSE issues earising from the
selection of resources, the design and operation of working systems, the control
and dispcsal of waste and the delivery of services.

2.3.2 Manriding is a safety critical activity. Routine manriding operations shall not be
permittec on BP wellsites. Manriding shall only tske place under the permit to work
system after a full risk assessment has been ccnducted. Any permit for manriding
operations shall be authorised by the senior wellsite contractor's representative.

The work shall be performed under the direct control of the supervisor in charge of
the area. All persennel conducting and supervising manriding operations shall be
traned and assessed as competent for the work. All equipment used in manriding
operations shall incorporate appropriate safety features, be maintained as required
by the manufacturer, be upgraded as required by manufacturers’ product bulletins
and be inspected prior to and after the work.

3.3:3 Excessive working hours leads to fatigue and impairment of mental alertness. Each
SPU shall have a work time standard in place which describes normal shift pattern
rotation schedules, routine work periods, control process and contingency
arrangements to deal with the occasional circumstances when tne standard cannot
be complied with.

Personnel engaged in BF’s drilling and well operations shall nct work in excess of
16 hours during a 24-hour period nor 28 days at the wellsite during a 42-day period
without the written authority of the designated company reoresentative. Travel
arrangements and pre-arrival work time demands shall be considered as part of the
work time control process.

3.3.4 Dropped cbjects prevention at the wellsite shall be a key element of the
contractor's safety management system. Dropped objects standards and controls
shall be in place at each facility to raise awareness, define secondary fastening
requirements, specify inspection protocols and manage kay risks such as control of
teols and equipment taken aloft.

335 All lifting ogerations shall be planned and properly supervised consistent with the
sefety management system. A risk assessment or job safe analysis shall be
conducted prior to each job and risks shall be eliminated or properly controlled.
Detailed standards for lifting activities shall be in place and corrplied with at every
wellsite. Crane operations shall only be conducted under the direct control of a
banksman who shall not otherwise be involved in the lifting operation.

Fixed and mobile cranes and integrated protective systems shell be maintained in
accordance with the manufacturer's recommendations. Lifting gear and lifting
appliances shall be certified and documented prior to use. Hand-spliced wires and
slings are not permitted.
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3.3.6 Primary drilling, workover and well operations contractors shall have a maintenance
management system in place for their equipment. All safety critical equipment
shall be included in the maintenance management system, including electrical
equipment for use in hazardous areas, load-bearing, lifting, hoisting, pressure
containing equipment and protective systems. The system shall be rigorously
applied and any overdue items shall be reported to contractors’ and operators’
senior site representatives on a regular tasis.

Third-party equipment on hire at the wellsite for 2 pericd in excess of 3-months
shall be subject to a formal system of maintenance management. Equipment on
short-term hire at the wellsite shall be subject to formal maintenance and inspection
checks pricr to transport to the wellsite.

3.4 Risk Management

3.4.1 All D&C operations shall follow a documented and auditable risk management
process to include identification, assessment, prioritization and action. The process
will include all risks with either an HSSE or significant financial impact.

3.4.2 The risk process shall be in conformance with the Group Defined Operating Practice
Assessment, Prioritization and Management of Risk (GDP 31-00-01) and this
conformance shall be documented.

3.43 The recommended tool for documenting and managing D&C risks is the web based
EP Risk Assessment Tool (RAT):

http://projects.bpweb.bp.com/bprat/firsttime.asg.

Where access lo RAT is impractical, the Excelbased 'Common >rocess Risk
Register' may be used. Versions 10 and later of this tool meet the reporting
requirements of GDP 31-00-01.
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Section 4
Planning, Materials and Services

4.1 All SPUs shall adopt Drilling and Completions Common Process (Driling Value
Assurance, Right Scoping, No Drilling Surprises and Technical Limit) as the standard
methodology for well planning and execution.

4.2 All drilling and well operations shall have zpproved plans to cover emergency
msnagement, spill contingency and blowout response. These plans shall be
specificelly designed for application in the local environmental and operating
conditions.

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

4.4 Any significant changes to a well programme shall be documented and approvad via
g lormal managemenl ol change (MQOC) process which includes those on Lhe
original approval list.

4.5 All equipment, materials and services shall be fit for the purpose intended and in
compliance with local legislative, BP, and industry (eg APl, NACE, ANSI, ASME,
ISO etc) standards and specifications as required.

4.6 All contractors engaged in drilling and well operations shall be capatble of
demonstrating technical, operational, guality, HSSE and corrmercial integrity in
respect of ther organisation, logistics, planning, procurement, execution, and
performance evaluation.
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Section 5
Preparing for Operations

5.1 Offshore

5.1.1 A baseline seabed survey of each proposed drilling location shall be conducted
indicating physical conditions of the seabed. The appropriate technigues should be
applied in keeping with the Otftshore Site Investigation Manual (BPA-D-005).

5.1.2 A wellhead bending stress analysis and riser analysis shall be performed for floating
drilling operaticns in the following circumstances:

71 Prior to drilling with a new rig or in a new area
2 Prior to using a wellhead or riser configuration not previously used in an area
1 When the expected enviranmental conditions dictate this as being prudent

The wellhead bending stress analysis shzll take account of wellhead stick-up. _imits
on allowable wellhead angle commensurate with equipment in use shall be set.
The analysis shall not be limited to drilling operations only but shall consider
potential future use of the well for development operations if such use is
considersd a possibility.

5.1.3 A riser stress enalysis and conductor analysis shall be performed for bottom
supported operations taking into account all local environmental factors under the
following circumstances:

| Prior to drilling in a new area

I Prior to using a mud line suspension system/conductor/riser/BOP configuration
rot previously used in an area

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

5.1.4 At least one communicaticn link shall be operating between the well site and the
cperations office at all times.

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

5.1.6 All offshore installations shall have procedures in place for full evacuation in the
event of an emergency and severe weatner.

5.1.7 Any vessel working in the suppcrt mode shall have direct communication with
helicopters and the drilling unit.
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5.1.8 Appropriate meteorclogical and oceanographic data pertaining to the area of the
proposed well shall be available and taken into consideration prior to spud in, and
for the duration of the well operation. Current sea state and weather forecasts shall
be available both at the well site and at the operations office whilst operations are
in progress.

5.2 Onshore

B.2.1 A communication link shall be operating between the wellsite and the operations
office at all times.

5.2.2 Access to the wellsite shall be restricted to authorised personnel only.

5.2.3 Accommodation camps shall be sited in conformance with Group ETFs that relate

to occupied buildings.

5.2.4 Reliable water supplias shall be provided to address all foreseen operational and
emergency requirements prior to spud.

5.2.5 Appropriate assessments of shallow hazards of the proposed drilling location shall
be conducted eg to identify any buried cables or pipelines ard to determine the
suitability of the site for drilling.

5.2.6 Prior to spud of any land drilling operation, a detailed review of historical datz from
offset wells shall be performed to assess the potential for encountering shallow gas
prior to setting the first pressure containment string on the planned well. In the
absence of compelling data to substantiate shallow gas is not present, shallow gas
shall be assumed present and a diverter system shall be used when drilling the hole
seclion(s) belween the slruclural casing and the selling deplh of the firsl pressure
containment string.

B.2.7 Fuel and base oil storage shall be at a safe distance from the wellbore.

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

Also refer to:

Section 17 Marine Geohazards
Section 22 Rig Audit and Acceptance
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Section 6
Operational Readiness

8.1 A pre-operational meeting with the rig contractor, service company cersonnel and
relevant BP personnel shall be held at the wellsite or operations office prior to the
commencement of drilling or well cperations. This meeting shall focus on the HSSE
and operational performance expectations, operational objectives, diffarences from
previous operations, hazards and contingencies.

6.2 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
competent, prior to commencing drilling and well operations.

6.3 An emergency evacuation drill, and for offshore locations. @ man overboard drill,
shall be carried out prior to commencement and at periodic intervals during a drilling
or well operations campaign.

8.4 On floating drilling units, there shall be a ¢emonstrable standard for stability and
ballast control. Stability and ballast control drills shall be conductad.

6.5 The rotary table elevation, relative to seabad and water depth at mean sea level for
offshare drilling units, or the rotary table elevation relative to ground level for land
drilling rigs, shall be determined and formally recorded and communicatad.

6.6 On moored fleating drilling units, the mooring system shall be pre-tensioned to a
value, and for a time as agreed with the rig contractor.

6.7 When carrying out fleating drilling and well operations from a dynamiczlly-positioned
unit:

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

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

6.8 Where the risks of scouring cannot be discounted, facilities for subsea visual or
manual inspection shall be available. The frequency of these inspections shall be
mutually agreed with the rig contractor.

6.9 Completion of the above requirements shall be formally documented in the relevant
rig or operational logs.
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Section 7
Wellsite Equipment

7.1 All drilling and well intervention units shall be fitted with suffic ent instrumentation
to continuously monitor and record all data appropriate for conducting the operation
in a safe and efficient manner.

7.2 For all drilling and well intervention units a Crown-o-Matic ar equivalent safety brake
shall be installed on the drawworks and be operational at all times, and shall te
subject to regular testing. Procedures shall be in place to manage routine and
non-reutine collision risks and shall take account of block inertia and headroom.

7.3 All drillpipes shall have either:
O No hard banding

O Hardfacing of casing-friendly wear resistant slloy overlays to a standard, finish
and type approved by EPT

7.4 Drillpipe and bottcmhole assembly compenents shall be inspected and graded in
accordance with requirements laid down by the SPU. These inspections should be
commensurate with operating conditions. APl RP7G is the industry standarc for
drillstring design, operating limits and classification. Use of proprietary guidelines for
inspection such as DS1 may be appropriate provided that results remain in
compliance with APl RP7G.

7.5 Dedicated and correctly rated equipment shall be used for riser handling on all
fleating drilling units and shall be inspected to an appropriate leva! prior to each job.

7.6 As a minimum, hazardcous area designation shall reflect APl RP 5008, or applicable
regulations or SPU requirements, whichever is the more stringent.

7.7 All equipment shall be classed and certified as suitable for any hazardous areas in
which it may be cperated.

7.8 All pressure vessels and positive displacement pumps shall be fitted with an
independent pressure relief mechanism or alternate safety mechanism. Relief lines
shall be designed for the potential pressures and flowrates and have an adequate
restraining mechanism. Consideration should be given to appropriate discharge
location of venting systems.

7.9 When conducting offshore drilling and well operations an emergency powered or
diesel black start firefighting pump capable of supporting two fire hases or one
foam branch shall be available.

7.10 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.
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7.1 All items of BP owned, contractor opwned and third party owned lifting and load
bearing, pressure containing and safgty critical equipment shall be ccvered by a
maintenance management system that allows safe operation and technical integrity
for the intended operating envelcpe.

Fila Cnly replacement parts that meet or gxceed the original equipment manufacturer's
design, specifications and manufacture shall be used in safety criticzl equipment
{except for well control equipment, reter to Secticn 15).

7.13 All high-pressure pipework zssemblies equipped with hammerlock unicns shall
be manufactured to a recognised specification and be subjected to a routine
inspection, testing and maintenance gregramme. Controls shell be in place to
ensure direct interconnection of incompatible types and manufactures is avoidad.
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Section 8
Drilling and Completions Practices

8.1 Formation leak-off or integrity tests shall be performed after drilling out sach casing
or liner shoe prior to drilling the new hole section, except for conductors.
Corrective measures shall be performed if the cpen hole pressure integrity fails to
meet predetermined standards.

This requirement for formation leak-off or integrity test may be relaxed aftar a
docurmented risk assessment, conditional upon indications of a good cement job,
under the following conditions:

O Casing string is not & pressure containment string

L Exposed formalions are very vulnerzble o damage and such damags will
subsequently increase the level of risk

O Casing shoe is set by design within the target reservoir

0 Where air or underbalenced fluids are the primary circulating medium

B.2 At all stages during the drilling of a well it shall be assured that assumptions made
during the casing design are not violated.

8.3 Choke line pressure losses shall be determined and recorded on floating drilling
units:

O Prior to drilling out casing
LI On any significant change in mud weight

2.4 A full dimensional check of all drilling, testing or completion tools shall be carried
out and the results recorded prio” to running tools in the hole. The record shall be
available at the drilling site.

8.5 When coring, the inner barrel will have provision for venting trapped pressure at
regular intervals.

8.6 A coring task risk assessment shall be conducted to identify hazards and mitigating
procedures to cover handling pracedures, H2S pctential, wellbore fluids and cutting
tools as a minimum.

B.7 Selection of appropriate wellbore fluids and operating practices should address the
potential for hydrate formation and mitigation.

8.8 The drilling site shall be left in & condition which conforms to a standard formally
recognised by the appropriate Performance Unit in conformance with the
expectations of the Local Operating Management System.

B.9 Prior to leaving an offshore location, a seabed survey shall be peformed and any
debris that cannot be reasonably recovered shall be documented.
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8.10 Sate handling zones shall be established to avoid damage to subsea infrastructure
from dropped objects.
8.11 Any offshore cperations subject to locp currents shall have an established

contingency plan to manage risks.
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Section 9

Drilling Fluids

9.1 Drilling fluids generally provide the primary well control barrier and every well drilled
shall have a drilling fluids programme. The prcgramme shall, as 8 minimum, provide
information on mud typss, and property ranges for mud wveight, rneclogy and
filtration control. Contingency plans as a minimum should be included for minor and
serious lost circulation, differentially stuck pipe, wellbore instability and well control.

9.2 Basic AP| testing of the active drilling fluids system shall be conducted and reportad
at least once dally during drilling operations.

9.3 A minimum quantity of welighting material shall be readily available onsite during all
phases of the well, to weigh up the circulating volume by 1 pound per gallon,
Individual programmes should define acceptable stock levels based on the nature of
the operation and the supply logistics.

Also refer to:

Section 5 Well Control
Section “8 Waste & Fluids Pollution Risk Mitigation
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Section 10
Cementing

10.1 Every well shall have 2 cementing programme in which the following have been
considerad:

7 Structural integrity including long term corrosion
| Zonal isclation (Ref GP 10-60)
1 Future abandonment

10.2 Prior to each cementing operation, representative samples of cement, additives and
mixing water to be used shall be taken and tested according to I1SO requirements
{or BP specified testing regime).

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

10.4 All cementing equipment shall be maintained according to suppliers maintenance
schedules and pressure retaining equipment shall have appropriate certification.

10.5 The predicted pressures (surface and downhole) during cementing should be
reviewed, assessing any risk of overpressuring surface squipment, initiating losses
or under balancing the well.

10.6 High pressure cementing equipment shall only be operated by trained personnel.

10.7 Censity of all fluids pumped during the cement job should be confirmed during
cementing operations
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Section 11
Reporting and Data Management

11.1 Reporting

11.1.1 The following reports shall be a minimum for all drilling and well operations and
shall be retained within the SPU:

[0 IADC Drilling Report Form or equivalent where a rig is used

O

BP daily report. For driling, completions and well intervention activities
DIMS/OpenWells is the required format

[0 Casing and cementing reports

=

Well dats acquisiticn records

Seabed clearance certificate at start and end of well operaticns
Abandonment, suspension and completion diagrams

Accident and incident reports

Well control incident reports

Safe operating limits for each well

O oo 38 o

A current persons onboard list shall be maintsined at, or immediately
accessible to, the emergency control centre

M Government permits and forms
O Definitive final well surface location and directional survey report

11.1.2 A complete set of well files recording the history of all drilling, completion and well
operations from spud to final abardonment shall be retained within the SPU. Details
of any fish left in hole shall be specifically included in such files.

Well file data should be secure and accessible for the duration of BPs liability for
the well.

11:1.8 The document management system shall provide an auditable trail of:
O Updates and modifications
O Deviations from ETPs, STPs or SOPs
I Approvals and review by EAs
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11.2 Data Management

11.2.1 SPUs shall maintain a written life-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 created, edited or deleted in accordance with the
management plan. The production and interpretation of all safety critical results
shall be subject to an assurance process with an audit trail,

11.2.2 For tubular design, safety critical data shall include, but is not limited to:
1. Well location, depth datum, total depth, water depth and objective depths(s);
Definitive wellbore survay;

2
3: Designation as exploration or development well;
4 Hycrocarbon composition;

5

List of tubulars (outside diameter, wall thickness, grade, connection), annular
fluids, tops of cement and hanger depths for all casing and tubing installed in

the wellbere;
B. Design lcads and safety factors;
7. Casing wear;
8. List of any significant accesscries to the tubular string(s) and their locaticns;
8. Details of any APB mitigation installed in each annulus;

10.  Service life data including drilling, completions, testing, production, workover,
sidetracking, etc.
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Section 12
Safety Critical Software

12.1 The definition of Safety Critical Software is a computer application that undertakes
automated control, calculation and/for modelling of outcomes that provide
equipment control, engineering design and/or operationel guidance for safety critical
tasks.

Safety critical tasks in D&C involve the following:
[0 BP Tasks:
- Casing and Tubing design

Well Positioning

Pore Pressure Detection and Measurement
Well Cantrol

O Contractor Tasks:

Autcmated Fipe Handling systems

Ballast Control

Deepwater (electro/hydraulic) BOP Control

Dynamic Positioning Control

Rig Positicning

The definitive list of BP applications can be found from the Drilling and Completions
Portfolio Manager.

12.2 Software, verified via a documented process, as assured by the appropriate BP
SETA shall be used for safety critical tasks as defined in the ETPs. For BP tasks
such software shall be maintained, controlled and released by the IT&S Drilling and
Completions Service Desk to ensure effective management of updates, new
releases and design.

12.3 SPUs shall only use the zpproved versions of Safety Critical software as distributed
by the IT&S Drilling and Completions Service Desk in accordance with the
requirements of the SETAs. All Safety critical software shall eithar:

[ be accessed and used on the CITRIX central server farm where this exists for
the SPU

00 or, where no such farm exists, safety critical software shzll be downlcaded onta
users’ computers via the Altiris system. Users shall accept and use downloads of
new versions of software when they are notified by Altiris that it is avzilable.
SPUs shall be able tc demonstrate that the appropriate versions have been
installed
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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 2 period, be more than one approved version of the
software.

12.4 New or alternate software to parform safety critical tasks can only bs used when
approved in advance by the appropriate SETA.

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

12.6 SPUs shall ensure that contracts address safety critical software for Contractor
tasks to ensure that appropriate standards are maintained for installation, operation
and disaster recovery.
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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 & Tubking Design.

13.1 Design

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

13.1.2 A casing and tubing design shall be performed for all wells and should incorporate
foreseeable life-of-well requirements and abandonment. Where wells are to be
produced, tested, stimulated, injected or modified, a design check shall be
performed for the existing configuration, unless as part of the SPU assurance
process a previous design is demonstrataed to be adequate.

Design Standard

1301.8 The requirements contained within the BP Tubular Design Manual (BPA-D-003) shall
be appliec for both the tubing and casing program basis of design. The basis of
design will address parameters within which it is acceptable to plan further wells in
a programme, campaign or area without further detailed design. When these
parameters are exceeded, a detailed reassessment of the design is required.

Tools and Design Data

13.1.4 Casing and tupbing design shall be performed using the BP app-oved casing design
software and methods as identified in the BP Tubular Design Manual. Exceptions
shall be subject to EPT review.

13.1.5 Every tubular compenent in the load path or forming part of the pressure envelope
shall be traceable per API, ISQ, and/or BF specifications and verified either by
reference to the mill certificates or mechanical testing to have the expected
mechanical performance. Every component shall also be in good condition, end all
equipment should be suitable for expected service life.

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 Table 1.
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Table 1 - Required Well Design Review Level

Well Category Minimum Review Level
1. Allwells Within SPU
2. Wells witk SITHP = 10,000 gsi or SBHT > 200°F, SPU plus review by a party
or resenvoir pressure > 15,000 psi, exterpal ™ the SPU

or H.S partial pressure > 0.05 psia,

or water dapth > 1000 12 (200 m)

or using reduced drilling service or well control loads cutside
of the guidance of this ETP or the BP Tubular Design Marual
Wells requiring material with specilied yield strength SPU plus EPT review
> 125 ksi, or recuiring sour s=rvice materials witn specified
yield strength U 11C ksi,

or having sealed or potentially sealed inaccessible annuli

or requiring medelling cutside standard software capab/lities,
or using reduced producticn loads outside of the guidarce of
Lthis ETP or the BP Tubular Design ManJsl

Notes:

1. A pary externgl to the SPU is a person of technicgl compsatence whaose current
performance coentract is not directly dependent on the success of the SPU, and may
include ndividuals from other SPls, individuals T-om FPT or exiemal consullants

2. The finzl qualifier in Table 1 specitically 1argets cemplex completion designs
(e.g. downhole flow control, multiple packers) that do not lend themselves to ready
anzlysis in available tubular design sollware, bul require either special hardling

with conventicnal tools or the use of modelling tools outside the purview of a
non-specialist.

©

13.1.8 A mrinimum set of design loads, including setting depth, burst, collapse, tensian and
triaxial considerations for both the tube bady and connection, is defined in the BP
Tubular Design Manual. Designs coverned by lcads outside those liszed in the BP
Tubular Design Manual shall be subject tc review as in Well Category Z in Table 1.

1. All casing and liners shall be designed to withstand reasonably foreseeable well
contrel burst lcadings. The starting point far well contral burst loading shall be
gas to surface from casing shoe, or lower open hole fracture pressure. Casing
designs using lesser well contral loadings not appearing in the BP Tubular
Design Manual as acceptable alternatives shall be subject to review as per Well
Category 2 in Table 1.

N

Casing designs shall include definition of the well contral scenarics they
accommodate and their rationale based on subsurface information, local
experience and operalicnal well control capabilities. Kick intensities for well
design shall be based on appropriate and prudent application of pore pressure
uncertainty as descriped in GP 10-15 Group Practice on Pore Pressure
Prediction.

(78]

All production casing anc liners shall be designed for burst, to withstand the
maximum pressure resulting from a tubing leak at the wellhead applied over the
packer fluid.
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Design Factors

13.1.9 The minimum acceptable design factors for BP tubular design calculations are given

in Table 2.
Table 2 - Minimum Casing and Tubing Design Factors

Casing Tubing (Test) Tubing (Service)

Pipc Conncction  Pipe Conncction Pipe Conncection
Tension 1.4 14 1.1 1.1 1.23 1.32
Burst 1.1 1.1 i 1.1 1.25 1.25
Collapse 1.0 1.0 1.1 11 1.1 1.3
Triaxial 1.25 N/A 1.1 N/A 1.26 N4
Compression 1.4 1.0 1.1 1.0 1.33 1.0

13.2 Procurement

Standard

13.2.1 Casing and tubing shall be manufactured, inspected and tested in accordance with
the standards as outlined in the ETF 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 MR0175/ISO 15156. Cnly seamless grades of tubulars are acceptable
for casing and tubing which may be exposed to H2S/sour environments as defined
in NACE MR0175/ISO 15156.

13.2.3 The materials selection process for production tubulars expected to contain CO2
andfor H2S shall follow the requirements of BP EPT Guidance Note GN 036-13.
In case of a conflict between this document and NACE MRO175/1SO 15156,
the more onerous requirement shall govern.

Alteration of Specification Properties

13.2.4 Field welding of tubulars is permitted on AP| Spec 5L/ISC 3183 grade line pipe and
API Spec 8CT/ISO 11960 Grade K55 tubulars, and shall conform to the guidelines
laid out in APl RP 5C1/ISO 10405. Welding operations on other grades of pipe will
require specific qualifications and procedures per GP 18-01.

Well-site Inspection

13.2.56 All casing, tubing and handling tubulars shall be visually inspected 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 life shall not exceed the loads under which
exposed tubulars have heen designed. A revised design evaluation shall be
completec, sheould such an occurrence be contemplated.
Setting Depths

13.3.2 Casing and liner setting depths shall be selected to provide a sufficient safety
margin tetween formation fracture pressure and well control zndfor casing
cementing operations. Limitations on allowable well control operations shall be
detailed in the design.

Also refer to:

Secticn 12 Safety Critical Software
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SIGNIFICANT RISK SECTION - REFER TO ETP GP10-05

Section 14
Directional Drilling & Surveying

All directional Drilling & Surveying activity shall conform to Engineering Technical Practice
GP10-05 - Directional Drilling & Survey.
Scope of Application
14.1 ET> GP10-05 applies specifically to subsurface well collision risk. It will be appliad
to all operations where this risk presents a threat to personnel safety or the
environment. This will be determined by means of a risk assessment.
Data Structures, Integrity & Management

14.2 A Master Database of all well trajsctories shall be maintained and be the subject of
a written data management plan covering the full life of the fisld. The co-ordinate
reference system used by the Master Database shall be determined by a Company
Surveyor. This database shall be classified as safety crizical ard managed
accordingly.

Surface Location Management: New, Single Well Locations

14.3 The final position shall be determined as the well is spudded. The Electronic Well
Location Management (eVWLM) process shall be used to mznage the planned and
final locaticn of the well. The drilling unit shall be positioned and the final location
confirmed using approved pasitioning contractor procedures and supervised by an
independent survey representative.

Surface Location Management: Built Facilities (platform, sub-sea template,
Iand site)

14.4 The surface position shall be mzanaged in accordance with the plans, procedures
and documentation controlled by the respective project authority.
Survey Programme Design

14.5 Survey programmes shzll be designed to meet clearly defined guantitative
positioning objectives such as:

0 Meet local government regulations

I Penetrate the geological targets) set in the well's objectives
0 Minimise the risk of intersection with any nearby welloore

O Drill a relief well

O Avoid location of shallow hazards
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Uncertainties shall be calculated using approved survey tool error models and
calculation methods. The well survey programme shall tske surface location
uncertainty into account and shall contain sufficient redundant data to eliminate the
possibility of undetected gross errors.

Anti-collision Scan

14.6 Anti-collision scans for all wells shall be run against the Master Dztabase.
The minimum separation distances shall be calculated using the equations in
ETP 10-05. SPU staff and contractors involved 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 changes theretc. Where
operational problems cccur, any modifications to the srogramme shall oe shown to
fulfil the same requirements as the original design, or a Management of Change
process undertaken to revise the original requirements. SPU s:aff shall be
responsitle for implementing and monitoring compliance.

All procadures, directional software and the software settings employed by
contractors, wellbore survey tools and their running procedures Joint Operating &
Reporting Procedures (JORPs) shall be assessed by the EPT Well Positoning
Specialist and approved by ths Segment Engineering Technical Authority for
Directicnal Drilling and Surveying.
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SIGNIFICANT RISK SECTION - REFER TO ETP GP10-10

Section 15
Well Control

All Well Centrol activity shall conform to Enginsering Technical Practice GP 10-10 —
Well Cortrol.

15.1 Well Control Training & Preparation

General Requirements

Each BU shall designate a well cantrol TA responsible for fulfiment of expectations
set out in this ETP. Said TA is not required to reside within the respective Bl and
mey be designated outward. Additionally, individual well control SPAs' may be
designated within each PU as required by the BU. Each SPA shall notify the
designated BU TA of any well contral issues. Additionally, each BU TA shall notify
and address all significant well control issues with the Segment TA.

Training & Certification

All BP drilling and well operations personnel, and personnel acting on behalf of BP,
who are directly involved in planning and execution of BP driling and well
operations, plus any contractor personnel who may take control of well activities
{such as toolpushers, drillers, assistant drillers, subsea engineers and service unit
operaters) shall have a valid and recognized well control cartificate.

15.1.1 Valid and recognized well control certification autherities include IWCF, IADC, AEUB
and others that may be designated by the Segment well control TA upon request by

the BU.

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

15.1.8 BUs shall be adequately prepared to remediate any well control event through the

use cf a Well Control Response CGuide 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 EP personnel and personnel acting on behalf of BP, who are directly involved in
the planning and execution of BF drilling and wzll operations, shall be trained and
competent in participation of a Well Control Response Guide.
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Well Control Preparation

15.1.5 All drilling operations invelving static fluid level designs; bore protectors or
wear bushings shall be installed in the wellhead during all drilling operations.
The wellhead design shall take this into account. |f operations preclude the use of
bore protactors or wear bushings this policy may be relaxed after completion of a
documented risk assessment and BU well control TA or designate app-oval.

15.1.6 For conventional drilling operztions, the kick tolerance of the weakest known point
of the hole section being drilled shall be updated continuously whils drilling and
reported on all BP daily drilling repcrts. This requirement for kick tclerance
calculation applies to drilling of all hole sactions after the first pressure containment
string has been set.

15.1.7 Kick tolerance is defined as the maximum volume of kick influx that can be
circulated out of the well without breaking down the formation at the open hole
weak paint. Kick tolerances are to be calculated as described in the Well Contrel
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, approved by the BU well control
TA or designate and conditional under the following conditions:

7 Confirmation of a good cement job

- QOpen hole formations in infield drilling areas are known to be normally or
sub-ncrmally pressures based on esteblished history

| Losses are expected in the target areas
71 Where air or under balanced fluids are the primary circulating medium
7 Befors any unshearable compenent enters the BOP stack

15.1.9 The calculation updating requirement and the 25 bbl volume requirement may be
relaxed after a documented risk assessment, and approval of the BU well control
TA cr designate and conditicnal upon indications of a good cement job, under any of
the following conditions:

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

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

1 Where air or under-balanced fluids are the primary circulating medium

16.1.10 Al drilling breaks shall be flow-checked and reported to the BP designated company
representative, based on criteria established between the BP designated company
representative and the driller or service unit cperator.
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15.1.11 Balanced drilling and conventioral and hydraulic workover operations, invalving
static fluid column designs, as a minimum, shall be perform flow checks while
tripping out of hole:

00 Before pulling off bottom
0O After pulling into the casing shoe
[1 Before the BHA enters the BOP stack

15.1.12 Balanced drilling, conventional and hydraulic workover operations, involving static
fluid level designs, trip sheets shall be filled out by the driller / operator on every
trip in and out of the hole. Any ceviation from expected hole “ill up volumes shall
be investigated based on criteria provided by the BP designated company
representative.

15.1.13  Slow circulating rates shall be taken every tour, each time a BHA change is made,
when significant mud properties change and 500 feet of new hole is drilled, Choke
line frictions will also be considered.

15.2 Well Control Practices

General Requirements
16.2.1 Tested BOPE shall be installed for drilling operations below the surface casing shoe.

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

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

18.2.4 In balanced drilling, conventional and hydraulic werkover operations involving static
fluid 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 until
satisfied the wellbore fluid level is stable and the hole fill volume is correct.

15.2.5 In unconventional operations wvithout static fluid levels, the designated cormpany
representative shall observe the pre-trip well conditions and assure themselves that
the well will behave in accordance with expected norms for the planned operations.

18.2:6 After completing all well «ills or well testing operations, the designated cormpany
representative shall be present to flow and loss check the well and directly observe
the trip until such time as they ere satisfied that the wellbore fluid level is stable
and/or the hole is safe to trip prior to pulling out of the hole.

15.2.7 Kick detection, diverter, circulating, stripping, and shut-in drills shall be held regularly
until the designated company representative is satisfiec that esach crew
demonstrates suitable BP standards.
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15.2.8 Thereafter kick detection and shut-in drills shall be performed at @ minimum of ance
per week per crew and be reportad in the Daily Report form.

15.2.9 A shut-in method shall be established, communicated and practiced which
minimizes influx and impact te the wellbore. Line and valve configurations shall be
planned, communicated and regularly checked by the driller or service unit operator
and position confirmed with the BP well site leader or his designate.

18.2.10  The driller / operator is responsible for and authorized to shut the well in.
The designated company representative shall be the only person authorized to
initiate opening the well as part or conclusion of well control measures,

15.2.11 Except during under balanced drilling, a drilling well kick sheet shall be maintained
and updated for immediate use in the event of a well cantrol event.

15.2.12 A well control incident report shall be completed and documented within the
Tr@ction reporting system following any well control incident.

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

16.2.14  Differentizal fill float equipment shall not be used on casing strings which are to he
run through potential hydrocarbon-bearing zones. This policy may be relaxed after a
documented risk assessment and approval of the BU well control TA or desigrate.

15.2.15 Auto fill float equipment shall be tripped prior to running through any hydrocarben
bearing zone.

15.2.16  For all exploration, HPHT and H2S appraisal wells a well specific Well Control
Response Guide shall be prepared.

18.2.17 A well control interface / bridging document shall be prepared with the apprepriate
contractor to ensure there is clear understanding of responsibilities and which
reference documents and procedures will be used in a well contral situation.

15.2.18 Each BU shall ensure that well control response guides are maintaned in every
supporting OC and base office and emergency drills regularly ccnducted and
reported. These guides shall address the availability of a means of quickly
evacuating the well site and responding to an event,

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

15.2.20 During conventional drilling, completions and well work activities the active barrier
shall normally be a stable fluid column and the contingent barrier shall be the
blowout preventer (BOP) equipment or tree. During under-balanced drilling,
wireling, snubbing and coil tubing intervention activities, the active barrier shall
normally be a dynamic mechanical sealing device and the contingent barrier shall be
the BOP or tree.
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15.3 Conventional Well Control Equipment

General Requirements

The requirements of this section shall apply to all well control equipment used in
drilling and well operations. They represent the general requirements to mitigate
Major Accident Risk (MAR) potential. These requirements shall be exceeded for
higher risk activities which may result, for example, from a combination of factors
such as under-balanced drilling, coil tubing drilling, H2S, etc. Corversely and except
in offshore operations, the requirements may warrant relaxation in lower risk
activities or areas where the MAR is demonstrated to be belzw Group reporting
limits and/or compliance with these requirements increases personal exposure to
risk. Still other, special risk activities employed in several BP operating areas are not
detailed in these requirements including air drilling, stripping, temporary stimulation
treg/surface configurations.

In either the high, low or special risk cases mentioned above, the ocperating unit
shall develop the relevant procedures based on risk assessment, the general
context of these requirements and with reference to appropriate industry quidance
and the BP Well Control Manual.

15.3.1 Systematic documented risk assessments and procedures shall be required
tc confirm the suitability of all contingent barriers other than BOP's and trees.
Such contingent barriers include out are not limited to cement plugs, packers and
storm valves.

165:3.2 For all exploration and appraisal drilling cperations, an independent recordable
means of monitering wellbore conditions shall be used.

15.3.3 When conducting all offshore drilling and well operations, emergency power
arangements shall be set up to enable operation of the cementing unit, the BOP
control panel and ancillary services for well control contingency purposes.

165.3.4 Al hammerlock unions shall be positively identified as to manufacturer, service and
pressure rating prior to assembly and use. Additionally equipment shall be able to
demonstrate actual Preventative Maintenance (PM) performed. Controls shall be in
place to ensure direct interconnection of different types, pressure ratings and
manufactures is avoided.

15:3.5 The BOP, choke manifolds and associated equipment (i.e., equipment that is flow
wetted and pressure containing) shall always be designed for an H2S environment
in areas where the probability of any H2S exists, i.e., ‘'H2S trim’ In areas where the
presence of H2S can not be determined H2S equipment shall be employed.
Equipment Modifications, Changes & Repairs

15.3.6 All madifications, design changes or weld repairs to well control equipment shall
comply with appropriate APl specifications, manufactures specifications or
government regulations, whichever is more stringent.
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18.3.7 Only original equipment manufacturers’ designated spares shall be used for
blowout preventer equipment (BOPE] replacement parts. Where clder, out-of-
service equipment models dominate the industry in an operating area. after-market
replacement parts that meet the original manufactures specifications ars acceptable
provided a documented risk asszssment is completed and approved by the BU well
control TA.

15.3.8 Ring joint gaskets with metakte-metal sealing ere preferred, but suitebly qualified
alternatives with elastomer backup are permissible where a documented risk
assessment reveals no life-of-well integrity issues and approved by the BU well
control TA or designate.

Configuration: Drilling Diverter Equipment

15.3.8 Diverter equipment shall be installed and operational tc manage shallow hazard
potential as specified in GP 10-20 (Shallow Hazards). Diverter systems shall only be
considersd as a means of controlling unexpected shallow hazards which have not
been identified from site specific surveys. All offshore well locations shall have a
shallow hazard assessment. Where this survey identifies possible shallow hazards,
the location shall be moved to avoid the ancmaly.

15.2.10  Where a riser and diverter system is to be used, the equipment shall be evaluated
and the diverter system shown tc be adequate for the likely diversion scenario
utilizing the possible pressure and fluid regime anticipated.

15.3.11 The pressure rating and sizing of all diverter system pipe work and valves shall
be shown to exceed anticipated pressures for a likely diversion scenario and to
minimize the risk of broaching from the casing shoe.

15.3.12 Where a nser and diverter system Is to be used, the formation strength at the
casing shoe shall be sufficient to avoid an underground flow.

15.83.13  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 diverter element closing.

15.3.14  On clesing the diverter element, flow shall be confined to the designated diverter
lines only.

18.3.15 In cases where rupture discs are used. the diverter line valve, if installed, shall
remain locked and tagged open.

16.3.16  The diverter control system shall operate all necessary valves and close the diverter
element within 30 seconds for systems with a nominal bore cf 20 irches or less.
For systems with greater than 20 inch bore, the operating time shall nct exceed
45 seconds.

16.3.17  The diverter control panel shall be located adjacent to the driller's / operator's
position, with a secend control panel located in a designated safe area.
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15.3.18 Diverter lines shall be designed or audited to APl RP-84. Diverter lines on oftshore
units shall have a minimum internal diameter of 12 inches. Diverzer lines for
onshore drilling operations shall have a minimum internal diameter of 8 inches.
All diverter line valves and lines shall be full cpening and designed as straight
as possible. Where rig designs require, targeted turns will be allowed after a
documented risk assessment is performed and approved by the BU well control
TA or designate.

1£.3.19  Upon installation and prior to drilling hole sections where diverting is the plannad
means of well control the diverter system shall be function tested and, subject to
local environmental constraints, the diverter lines flushed. Thereafter, the diverter
system shall be function tested at least once every seven (7) days. Diverter lines
with rupture discs shall be inspected only and results recorded.

16.3.20  Offshore rigs shall have dual diverter line systems.

15.3.21 Any diverter vent line shall terminate in a safe location.
Configuration: Surface Drilling, Completion, Conventional and Hydraulic
Workover BOP Stacks

15.3.22  As arranged from top to bottom, the minimum BOP canfiguration shall be required
for wells where & wellhead pressure up to and including 3,500 psi is possible, is:

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

O Qutlets for choke and kill lines shall be positioned above thz lower most set of
pipe rams

16.3.23  As arranged from top to bottom, the minimum BOP configuration shall be requirad
for wells where a wellhead pressure of over 3,500 psi is possible, is:

[ One annular preventer

LI Two ram type preventers, the lower of which shall be blind or blind shear
LI Qutlets for choke and kill lines

O One pipe ram

16.3.24  Stripper heads are an acceptable alternative to the annular preventer for onshore
well wark applications provided a documented risk assessment is completad and
approved by the BU well control TA or designate. If used offshore for under
balanced workovers, a stripper head shall be supplemental to an annular preventer,

16.3.25 For offshore operations sealing shear rams shall be installed.

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

16.3.27  Kill and choke lines installed below the lowermost set of rams or wellhead other
outlets shall be used for pressure testing or monitoring the well only.
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15.3.28  The BOP stack shall contain a pipe ram that can close on every size of drill pipe,
casing and tubing that comprises a significant length of the total string. Where
tubular accesscries (e.g. cables, clamps, screens etc) may compromise a shear ram
cr pipe ram seal, then appropriate procedures and contingencies shall e in place to
mitigate this risk.

18.3.29  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 is
available for this purpose or for the purpose of upper BOP repairs or
re-configuration.

15.2.20 Dual, ful-opening valves shall be provided on each choke and kill line for all stacks.
The outer valve on the choke line shall be remotely activated. The outer valve on
the Kill lina shall either be a remotely operated or a non-return valve shall be fitted.

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

18.3.32  The standpipe manifold and cement manifold shall have double valve isolation from
the kill linz.

15.3.33 Accumulator test shall be carried out in accordance with the requirements set out in
the well control manual.
Configuration: Subsea Drilling, Completion & Workover BOP Stacks

15.3.34  As arranged from top to bottom, the minimum BOP configuration shall be required
for wells where a wellhead pressure up to and including 5,000 psi is passible, is:

J One ennular preventer that is retrievable on the lower marine riser package
71 Three ram type preventers
71 Qutlets for choke and kill lines

There shall be a minimum of one kill line and one chcke line connected to the BOP
stack.

15.3.35  As arranged from top to bottom, the minimum BOP configuration shall be required
for wells where a wellhead pressure of aver 5,000 psi is possible, is:

I Two ennular preventers, one of which is retrievable on lower marine riser
package

71 Four ram type preventers
I Qutlets for choke and kill lines

There shall be a minimum of three inlets/outlets. Where there are four
inlets/outlets, one shall be below the lowermost ram. Where there are three
inlets/outlets, the single kill or choke line connection shall not be below the
lowwermost ram.

156.3.36 A sealing shear ram shall be required. The limitations of its shearing capacity should
be known and understood, and a documented risk assassment shall bz in place to
address any such limitations.
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15.3.37 Except in emergencias following the failure of the primary kill and choke lines,
any outlets and lines installed below the lower most set of rams shall be used for
pressure testing and monitoring the well only.

15.3.38 The BOP stack shall contain a pipe ram that can close on every size of drill pipe and
tubing that comprises a significant length of the total string. Where tubular
accessories (e.g., cables, clamps, screens, etc) may compromise a shear ram or
pipe ram seal, then appropriate procedures and contingencies shall be in place to
mitigate this risk.

16.3.39  The lowermost ram shall be preserved as & master component and only used to
close in the well when nc cther ram is available for this purpose.

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

15.3.41 Both the standpipe manifold and cement manifold shall have double valve isolation
from the kill line.

15.3.42 Opening and closing volumes of all BOPE functions shall be monitored and
recorded on subsea stacks.

165.3.43  Accumulator test shall be carried out in accordance with the requirements set out in
the well control manual.

Configuration: Rod Pump Pressure Control Equipment

15.3.44  This section applies to well servicing of wells with sucker rods, co-rod, drive shaft
deliquification or similar through-tubing lifting systems where uncontrolled flow of
well fluids cannot be sustained.

15.3.45 Prior to pulling rods, a manual single BOP shall be installed atop the flow tes.
15.3.46 A pump in connection point shall be available below the rod BOP,

Other Well Control Equipment

15.3.47 A full-open safety valve rated to the same pressure as the BOPs shall be available
and ready to install on the rig floor at all times. Crossovers shall be available such
that the full-open safety valve can be attached to any string of pipe to be run in the
well. Contingencies for installing a safety valve and circulat