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Dear Colleagues

| am delighted to be able to present you with a copy of the third edition of the
Beyond the Best Common Process Handbook.

Our mission in Drilling and Completions is to delivery industry leading wells tat
maximize the recovery of BP's global asset base. Beyond the Best (BtB) remains a
key compenent of the strategy since its development in 2001.

The Common Process element of BtB paved the way for a notable breakthrough in
performance for D&C. There are now cight commeon processes, defining 'the BP
way' across the E&P segment, and we must all uncerstand how they can help us to
work more effectively across teams. This edition of the Handbook contains a chapter
explaining the interfaces between Beyond the Best and the other segment common
processes.

Other changes to the Handbook, reflecting our ongoing pursuit of simplification,
standardisation and performance include:

* Completions Excellence fully integrated within 'mainstream' BtB.
» Technical Limit refocused on "best of the best" and learning.

» No Drilling Surprises aligned with feedback from recent reviews and with D&C risk
management practice.

* Front End Loading assessment tool simplified.
» Well Handover Documentation added to Minimum Cenditions of Satisfaction.
» Assurance Requirements simplified.

Our Common Process has passed the test of time. By applying it thoughtfully, and
evalving it in response to your feedback, | am confident that it will continue to do so.

Barbara Yilmaz
TVP Drilling & Completions
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The D&C Strategy — Key Levers for Success

“Beyond the Best” is the strategic brand for Drilling & Completions focused on
improving performance in drilling and completions efficiency. It targets a prize
characterised by improved safety performance, improved capital efficiency and a
bigger contribution to production lrom new wells. Ils success is playing a key role in
delivering BP’s growth agenda.

Safety Integrity and Environment

» Zero is the norm — injuries, incidents, defects and surprises.
+ We engineer hazards out.
* Lowest environmental impact.

People

w Aftract, inspire and retain a diverse talent pool.
* World class development, ceployment and connectivity.
* Value and promote integration.

Standards and Processes

» Common processes and Practices define the way we work.
« Standardization is a care value.
@ Every well is better than the previous one.

Technology

» |ndustry leading solutions to drive business delivery.
» Rapid implementation at scale.
» Continuously extending the limits of what we can do.

| Supplier Relationships

» Distinctive relationships based on values, people, and portfolio.
» World class contracting and performance management.
* Qur goals are aligned and we reward excellent per‘ormance.

CONFIDENTIAL BP-HZN-2179MDL00333314
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Figure 1-T The Five Elements of the D&C Strategy.

Beyond the Best common process (BtBcp) is the application of best practices and
the building of a common language across the wells community. Its benefits are
impressive. Used to its fullest it provides greater clarity and efficiency in how we
work and direct our focus to delivering business value. By defining what's core and
mandatory in the way we work, it reduces the workload and takes the “necise” out
cf the system.

Due to its extreme impertance, its use is mandatory, stressing rigour and
consistency. Common processes address both the design and execution of well
programmes through cross-discipline application of four components.

Beyond the Best common process was the first common process in the segment
and its successful impact on performance gave impetus to the development of
seven additional segment common processes. Since the conception of BtBep in
2000 we have learned new lessons and identified better practices. This updated
publication captures those lessons and best practices. Key changes from the
previous publication {Issue 2, 2004) are:

8 Ll €e Torrplicng = Buwane Uk 3edl comoun 2rsess - June 2208
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= Integration of Complezions Excellence.

« Focus on “best of the best” and learning in Technical Limit.

» Refreshed NDS aligned with feedback from recent reviews and close alignment
with Drilling and Completions Value Assurance risk management practice.

w Simplified Front End Loading Assessment Toal.
¢ Integration of BtBcp with the other segment common processes.

« Addition of Well Handover Documentation to the Minimum Conditions of
Satistaction.

« Simplification ot Assurance requirements.

Plan Your Work l Wark Your Plan

Choose the Right Project Deliver the Project Right

Front End|Loadiig

lmF{C}APPMSRC}iELECT N hb}sx&cw@ REVIEW |
OO0 e il
IR wighes e opingil]

m Well Gronsent SO 0 0 Sanetion

DRILL AND POST
| PLAN AND DESIGH |[ BBMBANR || adetilse

Well Life Cycle

Figure 1-2 “Beyond the Best - Common Process”
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BtBcp does not define or describe the work we do. It provides a framework and
structure to what we do. It should go without saying that focus on BtB CP should
not detract from our engineering excellence but augments it.

The first three components: Right Scoping, No Drilling Surprises and Technical
Limit, address discrete project phases.

The fourth, Drilling and Completion Value Assurance (D&CVA), provides
functional assurance throughout the well planning and operations cycle and utilises
the existing CVP (Capital Value Process) Frame work. In addition to the core
components there are a number of drilling or subsurface best practices, whose use
is suggested if they add value.

10 Cilling & Torobaling - Buavonc Lie Jest Sor0ron ecess - cune 2008
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2.1 Introduction

Drilling & Completion Value Assurance (D&CVA) requires that Drilling and
Completion related activity be managed and delivered as projects. Delivering wells
as projects will ensure that the necessary high quality detailed planning (front end
loading) will be carried oul on well projects in a struclured and proven manner such
that success will be delivered in the operations phase.

D&CVA will provide the framewaork 1o focus the multi-discipline work required 1o
deliver the expectations of BP management with respect to drilling and completions
in a structured manner. The overall management of wells as projects (D&CVA) will
allow the other high value adding comman processes of No Drilling Surprises,
Technical Limit and Right Scoping to be applied with the maximum efficiency. There
is a proven track record of success associated with these processes throughout BP
and the industry - to get the maximum benefit we must adopt them all and
incorporate them into the way we work.

Learning is a key practice that will be incorporated into the project managed
approach to well delivery — it will be integrated into the way the planning and
execulion are carried oul using the Tull suite of ools and knowledge banks available.

Assurance will be provided in D&CVA by the utilization of the CVP stage gate
approach with appointec Gatekeepers (Stage gate reviews supported by Dec sion
Support Packages [DSPsl), peer reviews, the Front End Loading Index (FEL) and
Completions Excellence Scorecard. The FEL is a simple system allowing an
assessment of the quantity and quality of pre-planning carried out on a well or
sequence of wells to be easily assessed at the critical stage reviews,

D&CVA will be used on all wells - the degree of application is dependent upon the
size of project. Consideration should be given to batching together small wells into a
single project or applying D&CVA and the common processes to a single trial well in
a large program of small wells to detirmine tc what performance improvements may
be cbtained. It is down to the PU Leadership to determine its apprepriate level of
assurance and stage gate reviews apart from those mandated by ESET. The
influencing factors will be cost, production, risk, criticality and track record.

|
I
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2.2 Overview of the D&CVA Process

D&CVA structure

D&CVA is simply the delivery of a well (or block of wells) as a project in a staged
manner. The project management structure as utilised in D&CVA is based around
the “ollowing simple elements:

« | earning and Knowledge Management.
@ Goals.

« Quality and Assurance.

= Scheduling and Planning.

« Risk Management.

¢ Cost Management,

» Qrganisation.

If all of these elements are managed and in place and the commitment is made to
work in this environment then the team is set up to deliver consistent success.

D&CVA Stages

D&CVA is set up to give wells teams guidance on delivery of wells as projects by
using the timeline and stage gate approach of the CVP process. The delivery of the
wells project is split into the Access, Appraise, Select, Define, Execute and Review
stages as per the CVP process. Decision Suppert Packages (DSP) based on defined
delverables have tc be in place to support movement thrcugh these stage gates.

Tabie 2.2-1 illustrates how the slage gales apply within D&CVA.

The level of mandated external peer review to progress through the D&CVA stages
has been determined by ESET in consultation with the D&C discipline. However all
cther peer reviews will be determined by the SPUs.

Progression from one stage to the next is by way of passing through a gate with a
gatekeeper ensuring that the necessary criteria have been satisfied before allowing
the project team to move onwards. The selection of gatekeepers will be very much

14 Siilllog: & Totvpliens = Bovont: 1w 2040007 00N Srecess - wling 2008
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asset driven and may not be a single individual. In some cases it can be the Delivery
Manager, but may be the Wells Manager. However it will be agreed upfront who will
fulfil this rele with an appropriate level of distance from the wells project.

D&CVA Stages What it means to a Well Project
« At the start of a wells preject. It involves the evaluation of highar-level
project to extract a planned well delivery project.
Access e — )
@ |nput from the multi-disciplined team may be required in certain
projects.
Select = Review all the options and select the right well to drill.
The Right Scoping process covers this stage of well celivery.
Define » Design the selected well option right.
Execute » Plan and execule the designed well option right.
Review @ Review it right.

Table 2.2-1 D&CVA Stages.

Cietling & Corrmlutons - Bavons e Best oo on oioegss - S 2008 15
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2.3 The Seven Elements of D&CVA

There are seven elements of the D&CVA process, primarily aligned to project
management principles. They are:

Elements 1 - Learning and Knowledge Management
Elements 2 -~ Goals

Elements 3 - Quality and Assurance

Elements 4 - Scheduling and Planning

Elements 5 - Risk Management

Elements & — Cost Management

Elements 7 — Organisation

Figure 2E1-1 Learn Before, During and After.

16 Ovilling & Torrpleticns - Bevone 1ie 3040 000 ron srecess - June 2008
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Element 1 - Learning and Knowledge Management (KM)

“Continucus learning is the fifeblocd of the company, it is vital
that each of us has access to the most up to date knowledge
so that each of us can build on our collective experignce.”

— Andy Inglis, BP Chief Executive, Exploration & Production

BP's philosophy of continucus learning, expressed in the quote above by Andy
Inglis, has driven our focus and commitment to Learning and Knowledge
Management {KM) by the D&C community. The results 1o date are impressive, with
sustained improved performance indicated by metrics such as drilling days/10K and
cost savings. Our simple yet powerful three-step learning model - Learn Before,
During, and After — are shown in Figure ZE1-17.

Learn Before Doing — Before becoming activity focused, identify and apply available
shared knowledge to improve your plan and maximize the results of your efforts.
Chances are, someone has done something very similar before and learned from it.
Leamning before doing enables you to work smarter and upgrade your planning
process. A Peer Assist is the ideal process for this activity.

Learn During — Once you've learned from others, prepare to harvest and benefit
from the rich bounty cf lessons learned that occur while executing your plan. These
lessons reside in the gap between what you thought would happen versus what
actually happened: The bigger the gap, the more the potential to learn.

@ |dentify what went betier than expected, as well as those activities that failed to
meet expectations.

» Assign and close out action items te quickly apply the lessons learned to benefit
yeur team as well as the global BP community.

» Alesson is only learned when it has been successfully applied 1o improve
performance. An After Action Review [AAR) is an effective process for learning
during operations.

Learn After — Conduct a comprehensive lock back and collect, distribute, and aoply
the lessons learned. |dentify those who can benefit immediately and invite them to
take advantage of your hard won experience. Retrospects and Post Well Reviews
are ideal processes for learning after.

Lo ling & Corrolutons - Bovoe the Best geron oiotess — e 2008 17
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The “Faster” Leaming Curve

The learning curves shown in Figure 2E1-2 illustrates the benefit of learning and
KM. Over time, individuals, teams, and entire organizations have an opportunity to
learn and improve performance, represented as cost or days to drill or compleie a
well. This could equally be represented by other value measures such as increased
productivity and/or reserves recovery. Our aspiration is to progressively improve and
approach the Technical Limit as quickly as possible: By learning from others before
laking aclion, the drive lowards Technical Limil is accelerated.

The benefits from learning and KM include:

e

Reduced well planning and execution time.

e

Elimination of unnecessary work due to “reinventing the wheel"

-3

Enables operational and functional excellence by sharing “know-how" across the
global BP community.

s

Quick, effective transition of new team members and thorough knowledge
transfer from those leaving.

]

Continuous learning and performance improvement as technical and business
demands change.

8

Sustains application of new technologies and drives innovation.

e

Supports risk management through sharing of identified risks and mitigating
actions,

8

Provides assurance for leadership.

Slow Learning

/ Frogressive Learning

Technical Limit

Sor
Days / 10K

Perfect Learning Aspiration

Timg ———————p
Figure 2ZE1-2 Learning curve.
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The E&P Knowledge Framework

A common Knowledge Framewerk has been adopted across all of E&FP
The principles underlying this framework include:

° We are a Local Energy Company bound by segment wide Common
Processes.

» Knowledge Management underpins every Common Process.

The Knowledge Framewors addresses direction, governance, and performance
management as well as the people, process, and technology enablers necessary for
KM to oceur in the organization. This is a systematic approach to Learning &
Knowledge Management with five essential components. The cantent within each
component has been reduced to the minimum for success and formulated from the
experience of the many years that BP and others have been working organizational
knowledge as an asset.

The Knowledge Framework is shown in Figure 2ZE7-3.

This framewaork includes the PEOPLE, WORKFLOW & TOOLS, and TECHNOLOGY
elements that have been used successfully in the D&C Discipline over a number of
years.

Each of these elements is described in more detail in the sections below:

People
Knowledge Management Training

This highly praised course helps build learning and KM skills. It is recommended 10
bring individuals or whole teams up to speed with the learning and knowledge
management principles, processes, and tools embedded in the E&P Knowledge
Framework. A course description and scheduled offerings can be found on the E&P
Portal”

In addition to the training course described above, a series of KM modules have
been developed for the online eLearning system, WebLearn. This enables ind viduals
10 learn about all the tools and processes within the Knowledge Framework at their
own pace.

Lot lin & Corrolotons = Bevena the Best gorrmon orocess — June 2008 9
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Key KM Roles

Who will be accountable for each part of the learning orocess? Typically this might
include:

» Wells Manager, Superintendent, or Team Leader. Assuming leadership at this level.

» Provides sponsorship and leadership to coach, facilitate, and promote use of BP's
learning tools and processes.

» Encourages a continuous improvement mindset.

» Ensures that measuraole learning objectives are represented on team members’
performance evaluations.

» Ensures that new team members become familiar with the Knowledge
Management Plan as part of their induction process.

KM Champion

» Coach, facilitate, and promote the use of learning tcols and processes for the
entire Wells Team.

» Parform required administrative tasks for the learning tools and processes
(e.g. Teamlink).

* KM Specialist/Coach (can be either part of the team or used on a consultancy
basis|.

» Assist with the learning induction process as directed by the Learning Champion.
Team members

» Understand and apply basic KM principles as part of the way you work.

« Take the time and make the effort to share your knowledge with others.

* Seek out and apply the knowledge and experience that will help you to be more
successful.

» |dentify and participate in the networks that most closely link to your area of
interest or expertise.

Lo ling & Sorrolauons - Bevos the Bosycemon o1ocess - e 2008 21
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Networks

Networks are a formal extension of our organisational capability. They are essential
10 sustaining performance delivery and learning. In line with the segment we have
fozused the scope of our Networks, aligning their purpose with the business needs
and simplitying their remit with a view to turther enhancing businass performance.

In D&C we have three networks:

«+ Completions Excellence
» Drilling Engincering Excellence
o D&C Operations Excellence

The Networks will span a number of Communities of Fractice to maintain the
technical edge of our praclitioners. Aclivities undertaken oy these communities will
be expressed and funded in line with Network priorities. In D&C we currently have
four "communities of practice” that are associated with key operational areas of
importance to perfermance and business delivery:

e Fluids

» Weall Placement

o HTHP

» Exploration

As stated above the number and focus of the communities of practice can change
depending on business priorities and performance.

Networks have three key objectives (see Figure 2E7-4):

1. Connecting and coditying our capability. This incluces acting as a source of
expert opinion for the identification and development of technical practices and
procedures and accountability for their cedification and accessibility to the

business.

2. Providing domain expertise for the development of petrotechnical tools and
applications.

22 Urilling & Corrplaiens = Bruvone 1 S0t Commmen srocwss - Jung 2008
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3. Providing Solutions to Key Business Problems. Networks may focus on specific
cross SPU issues of Segment / Group level sign ficance as requested by the TVP
and their extended Functional Leadership Teams. As such each netwaork will have
an annual performance contract agreed with the TV zhat reflect key areas which
will have a significant impact on the business.

Networks’ Principles

Specifically our networks will:

v |dentify and pricritize peformance gaps and issues.
o Develop single solutions to shared problems.

» Codify best practices and processes.

v Engage the D&C communily through communicalion and knowledge sharing.

« EIAGin

Drilling » Drilling design Comgletions g
Engineering best prectices and + Completions best Completions
Excellence standerdisation practices and Excellence
Network * Lessons learned stancardisation Network

o transfer * Lessons learned
= EIAG in Drilling transter
» HSE
= Operational best practice
identification, standardisation }
and communieation D&C Operations
= Rig Operational Practices Excellence
 Lessons learned transfer Network
Figure 2E1-4 Netwaork fit.
Citling & Corrntutons - Boveno the Bust oo on orotess — June 2006 23
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Workflow & Tools

There are several KM tools that have been proven to be highly effective for learning
before, during, and after an activity {see Figure 2E1-5).

More delall on each process is provided in Lthe secticn below.

KM Plan

A Knowledge Management (KM) Plan is an organized, systematic, and focused
appraach to identifying and implementing the knowledge geals and objectives of a
team or project,

These goals and objectives include:

» |dentification of the critical knowledge needs; especially those the team or
project needs to improve performance, reduce risk, or address business and
technical challenges.

» The specific means for accessing and using this knowledge.

= The actions that the project team will undertake te distribute and promote the
learning for each particular specific knowledge need and ensure knowledge
(lessons and best practices) is returned to the functional body of knowledge.

= The personnel responsible for the resultant KM activities in the project.

= The monitoring of KM Plan components and activity should also be addressed
in the KM Plan. The KM elements included in the Plan should be monitored
and reviewed with the same diligence as other key business activities ir the
project.

Additionally an effective KM Plan:
» Feeds into the ongoing business agenda and procedures.

+ Defines the overall KM related technology applications and interfaces of the
project.

» Details the knowledge processes {e.g. Peer Assists, Retrospects) that are
agreed as part of the Project Plan.

» Documents and tracks where the inputs and outputs of the processes reside.

L lirey & Somrployony - Govone tie Bost conpon wrocess - Jung 2008 25
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Evidence from analysis of existing lessons reveals the huge untapped potential for
teams and communities across BP to leverage performance through improved
sharing. This knowledge sharing would not only help avoid repeated learning of the
same lesson but also provide a means to quickly transfer best practice.

Peer Assist

A Peer Assist is a very powerful too! teams can use to assist in the resolution of
significant and unusual challenges. A Peer Assist takes the form of a workshop
where peers from outside a “host” team offer sclutions and provide feedback on a
specific technical or commrercial challenge. Peer Assist participants apply their
experiences, insights, and knowledge to the new centext and advise on a future
course of action. A Peer Assist is appropriate when the logistical cost of accessing
the experience of others is exceeded by the value the additicnal knowledge brings
1o the team.

After Action Review {AAR)

An After Action Review (AAR) is a learning tool intended ‘or individuals and teams to
learn how to immediately improve their performance. The AAR is used to gather
learnings from either the success or failure of a planned activity, one that will be
repeated in the very near future by the same team. A planned activity is an event
with a beginning and an end. It can be an entire small action or part of a larger

act on. It must have clear and measurable objectives to support later compariscn
with the recorded results. Examples of activities that merit an AAR could include the
end of a Partner meeting, components of the Front End Load (FEL) process for &
well, or drilling a hole sectien. An effective AAR can often be carried out in 30
minutes t© an hour.

Lessons Capture

Lessons capture is the process of recording and synthesizing knowledge and
experience in a way that is useful 1o others. A lesson can be derived by a single
person or identified by a group of individuals. A Local _esson is learning that has
relevance only to the individual or team that derived it. A Federal Lesson is one that
has relevance to the wider community within a discipline, or beyond. To become a
bona fide Federal Lesson, a Local Lesson must be vetted by a designated Subject
Matter Expert and assessed as such.

26 Crllling & Sotrleilens = Buvone L Seay conmron srecess - Jure 2008
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Lessons can be categorized into high context lessons and low context lessons.
Many valuable learnings from a project fall into the high context category. A high
context lesson is complex to write down and in many cases will require a face to
face follow up discussion. A low context lesson is articulated easily and should be
written down.

Cther specific attributes of a lesson include:

&

It contains new knowledge or experience that is material and relevant to the
project team (and in the case of a Federal Lessan others in the community).

&

It arises from a positive or negative difference between what was expected
and what actually cccurred.

=

It stands alone in its own context, expressed as a single lesson.

&

Itis clearly articulated including what was supposed 10 happen, what really
happened and the root cause for the difference between expectations and
results.

e

It contains a firm recommendation for others which might be in the form of a
doable actions, such as changes to a process or procedure.

Retrospect (End of Well Review)

A Retrospect is a team-based workshop designad to capture and share key
learnings technical, operations, commercial, commeon process, project management,
etc. for the primary benefit of other teams. For a typical drilling and/or completion
project, a Retrospect involving all the members of the D&C team is conductec at
the end of the Execute phase and before the team disbands.

A Retrospect allows the team to 'look back’ and refine lessons learned as well as
‘look forward’ and transfer learnings to others on how 10 improve future
performance. These lessons are shared with the participants and guests in the
workshop and with those in gther teams that may be interested.
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Post Well Review

The Post Well Review (PVWR) process is a multi-discipline Retrospect to identify and
share the lessons learned around production performance of new wells or
completions. The PWR is typically conducted 3-6 months after initial production. The
primary geal is to identify lessons and actions to optimise well performance,
reserves recovery, and capital efficiency for future well and/or completion delivery
via & rigorous performance evaluation (see Figure 2E1-6).

Other goals of the PWR include:

+ Allow Base Management and New YVell delivery teams to capture key well
design and planning learning as it affects longer term performance post well
handover.

» Bridging completion and subsurface components to highlight their specific
impact on overall productivity.

PWRs can be performed con individual wells or groups of wells. Asset team
members and management, team leaders, vendor personnel, Completions
Excellence {CEx) Network representatives, and peers should participate in the PWR.
It is preferred that a PWR summary document be placed on the Completions
Excellence {CEx) website for sharing best practices globally.

For more information about these Learning and KM processes, please access the
B1Bcp website at:
hitp://fepsegmentcommonprocess.bpweb.bp.com/Default.aspx?tabid=195
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Section 2

Integrated PWR Process Framework

A OPERATION INTEGRATE BUSINESS
> 2 months 3-9 months*

* For Major Projects,
3-9 months after first call

Well
drilled and
complete
Handover
and start-up
Feedback Integrated to
quickly into value of future
function Evaluation of
technically investment
Y learning cycle (long implication)

Figure 2E1-6 Integrated PWR Process Framewark.
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Connect

Connect is a personal knowledge sharing technology application. |t enables you to
find people 1o help you, and 1o help people find you. Connect might be used Lo find
somecne to help you with a particular business issue, to find out more about people
before a meeting, or 1o find appropriate Communities to join. Use Connect to create
your own personal home page on our intranet — it only takes ten minutes — that
includes your contact details, expert qualifications and areas of interest. You can alsc
upload your résumé (CV) cr picture if you so choose. The best place to find technical
instructions on how to edit your entry is on the Connect frequently asked questions
(FAQ) page posted at the Connect web site.

For more information about Connect, and 1o upgrade your personal page, please
access the Connect website at:
http:/fconnect.bpweb.bp.com/Index.asp

Teamlink - The D&C Shared Leaming System (SLS)

A Shared Learning System is an application in which lessons can be captured and
stored, actions assigned, and actions tracked. Teamlink is the D&C technology
application for storing and managing Local Lessons.

Teamlink users can search their own installation of Teamlink for Local lesseons, but
cannot access another team’s Local lessons, unless invited as a guest member of
that team. Please note that lessons in Teamlink may be nct be fully validated. Only
those lessons that are validated can be considered to be fully gualified as
representing good practice for possible application in other similar situations.
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Section 2

Knowledge Library

What is the D&C Knowledge Library?

The D&C Global Docurmnent Centre contains links to a number of key Drilling and
Well Operations documents. Additional guidance, templates, tools, and 'good
practice’ examples can also be accessed via the website. The library is owned by
the D&C Netwaorks.

https:/fepti.bpglobal.com/C17/C3/Knowledge % 20Centre/default.aspx

How is it organized?

Within the D&C Global Document Centre, links to documents are stored in folders
and sub-folders which are organized according to whether they are Global Policies,
Recommend Practices, or Guidelines.

What documents will | find in the Library?

There are three types of documents in the Global Document Centre that are
relevant to D&C users. These are:

« Engineering Technical Practices, which are mandatory for compliance with
Integrity Management Standard.

» Recommended Practices, deviaticns from which should be risk assessed and
clearly justified.

» Guidelines, which are cptional Best Practices and other Information.
The D&C EPT website contains links to documents and other resources on web

sites in a variety of formats.

W I he ments | n ?

The D&C Glebal Document Centre website offers users the ability to browse or
search for documents. To browse for documents, select the document type and
then select the folder or sub-folder of interest. Searching for information is possible
using the standard ‘Search’ feature within the EPT web site.
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If you have a comment regarding a document, would like to ask for clarification on a
point, or if you have an example or related shared learning to contribute, you can e-
rmail the custodian of the relevant document. The custodians' names are listed on
the site.

The Well Engineering and Performance Forum [WEPF)

The WEPF is a Question and Response {Q&R) technolegy application which allows
D&C community members to access others' knowledge and expertise through
threaded discussions. This application allows users to post guestions and relatec
responses on topics of material interest. All content is archived, thereby providing a
searchable corporate memory to leverage learning and prevent “re-inventing the
wheel The WEPF provides & powerful mechanism to proactively seek early input 10
potential issues or opportunities and to improve planning and execution activities.

Te Join the WEPF, please select the ‘Subscribe’ button at the Forum located at:
http:/fepforums.bpweb.bp.com/wepf

Where To Go For More Information and Help

The BtBcp Learning and KM website below includes overview information, links to
the zools and processes, and suggested contacts:
http://fepsegmentcommenprocess.bpweb.bp.com/Default.aspx?tabid=195
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Element 2 — Goals

Section 2

A project must set itself realistic and achievable goals with which the team can align
itself. Within D&CVA, the goals include the following:

Well Objectives

These are defined at the start of the project and define what the project is
promising to deliver. The objectives should be hierarchical running from the high
level strategic objectives through the technical objectives into the specific
cperational cbjectives.

CONFIDENTIAL

There should always be a clear link from the well objectives to whatever is planned
to happen or does happen during well operations. Safety and environmental
objectives should always be included in the well objectives.

See Section 3: Right Scoping for further information on the subject .

Well Productivity Benchmarking

Completion efficiency is a key performance metric which should be considered by a
wells team during the Define and Execute stages. |7 essentially defines the
expected productivity achievable far a given well type against the ideal case
(see Figure ZE2-1).

Actual Planned |  Actual
Reservoir Reservoir
Fr 7,000 pst Pr 6,600 pel Completions Efficiency e T
Kk 870 m0 K 970 md Sandlace
n w3 n 86 r
u 0.660 cp U 0690 ¢p
ki 130,009 mOfiu K 30,884 mdniy System Efficloncy 1% 975
Psurt HOU pal Psur 800 pat Sudace (Actuel RateTechLimi Rete)
Design Targets lactuals
Target Rate 9,800 bopd Floang Rat2 8,798 bead Excass Potential 1,609 275 boepd
Test Rale 9,400 bopa Test Rale 9,000 bopq Rale Polentiel- Flowing Rate
Skm 1% Olobal 3kn U Olobal
Drawdown A6E psl Drawdown A13 pol
la 21 bopdipsi | [Pl 21 bopdigpai
Technlcal Limit Technical Limit
Skin -1 7 Oinbal Skin -1 H Olnbal
Dirawdown 143 psi |Orawtiown 321 psl
Pl 60 boptipst | [P 27 bopdipal
Rate Poterttial 10,800 bopd Race Potential 4,070 bopd
Figure 2E2-1 Completion efficiency scorecard.
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Completion efficiency is defined as a ratio of the post cleanup well performance
against the best performance possible from that completion type. It is calculated so
that a well's productivity is always compared to the actual obtainable productivity for
the applied completion design. This definition avoids dictating some arbitrary level of
skin, i.e. skin = 0, as the best possible. Thus, completion efficiency has the quality
of normalizing the measure of completion success for different completion designs.

A scorecard was developed 1o capture expected reserveir pressure, permeability,
zone height, target skin, and technical limit skin based on Prosper modelling and
benchmarking against technical limit perfermance for a specific
completion/formation type. Once production and pressure transient analysis data is
gethered, the actual parameters can be compared to the technical limit, and
completion efficiency can be calculated using this skin and P| data. The resulting
coampletion efficiency guantities the incremental prize a well could produce and can
be used to optimise future completions for the team. Training on the use of Frosper
to determine technical limit skin and P for variocus completion types has been
developed.

Investigations as to whether Completions Efficiency could be used for benchmarking
of completions performance has concluded that this is not of value or useful. Indeed
the data available globally is inconsistent in many aspects (including consistency ot
data analysis and interpretation) and some work is recuired to resolve this.

The following recommendations are made for wells teams looking to set well
productivity targets:

« Mechanical skin targets should be set for new wells.
« Benchmarking against comparable well types should be considered.

« Completion efficiency calculations should be made during define & Execute to
support understanding cf the optimum performance of the well system”

The Completions Excellence network Leader should be consulted for latest advice in
this area.
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Performance Management

Performance management should be used to set goals for the project. The type of
goals set should link to the asset performance contract.

A key issue Is 1o use perfermance management in a pro-active manner during the
planning ot a well. Performance targets should be set in the planning phase and
benchmarked against the best performance in similar wells to see if lessons can be
learned at a stage when they can be implemented on the planned well.

The visibility of performance measures is critical. Projects should set up a reporting
system that allows the team to easily see what project targets have been sez, how
they link to the performance contract and how the team is performing against these
targets.

The Technical Limit Process closely links intoe performance management by way of
the operations crew setting specific well perfermance targets for the planned
aperation - see Technical Limit for further details.

Deliverables

As a [unclion of the project slaging of D&CVA (CVP alignment) there is a
requirement to have a set of deliverables in place at each stage gate for review by
the gatekeeper as part of the Decision Suppert Package (Figure ZE2-2 D&CVA
Deliverables).

These deliverables can be considered as goals for that particular phase of the
project and will have to be in place tc ensure that the prcject is set up to deliver
overall success.

An example of a key deliverable that has to be in place is the Drilling and
Completions Uncertainty Statement (compiled as per “Well Cost Estimating
Handbook") which is based on the Probabilistic Cost estimate and the risk register.
This document may be used as an attachment to the FM (Financial Memarandum).
Other key deliverables would include the overall project schedule, the risk
management plan, safety and environmental systems and basis of design.

For more information about geal setting and objectives, please access the BtBep
website at:
http:/fepsegmentcommonprocess.bpweb bp.com/Defau't, aspx?tabtd 190
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Element 3 — Quality and Assurance

A project must have the necessary quality and assurance measures built into the
way it delivers its business (see Figure 2ZE3-T).

These measures cover gualily management praclices, compliance with policy and
regulations and overall assurance that the project is set up for success.

The Quality and Assurance reguirements of D&CVA can normally be satisfied in the
following manner:

ACCESS APPRAISE SELECT DEFINE EXECUTE REVIEW
Suloct the individaliln,| Look at the Suloct the Designand |- e
wall project : optlons evailabl lght we! Eng neor iz righy
: :
|
r P~
| OMS ~What we stand for }
I I I | I =<
I o =
Drilling and Well Operations Practices —
|A/
I I I I | I il
| Document Control -
"
[ I I T T T =
| : Management of Change | —
| I
—
i [ Well Engineering and Design ==
| Wil Concopt Woll Dosign Well ( Erdol
Poer Roviaw Peer Roview Hondover || Well Review
| N S b s AN 7N Ve
\, s \ . N S
[ 1 I G

Figure 2E3-1 Quality Assurance.

Operational Management Systam (OMS)

The project should always be in conformance with company standards and be able
to demonstrate compliance.

All project personnel (BP and External} should be aware of and comply with these
standards. These are the Driving Standards, the Integrity Management standards,
Control of Work and Group Marine Operations
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A Safety Management System (SMS) and an Environmental Management System
{EMS) should be in place for all projects. Assistance in the implementation of these
polcies and systems can be obtained from the appropriate web sites, HSE
department and line management.

Drilling and Well Operations Practices

All well projects will adhere to the Drilling and Well Operations Practices (DWOP)
and to the new Integrity Management standard and relevant Engineering Technical
Practices

Document Management

All projects will have a document management system in place that fulfils the
following reguirements:

« |dentifies all key documents.

» Single system for all disciplines.

v Approval procedure for key documents.

e Filing control system (CPOL).

» Revision control to ensure personnel use the latest appraved version.
* Simple instructions for use.

« Accountabilities defined for document management.

» Back up procedures.

» Archiving procedure.

The definition of key documents will include the following:

=« Statement of Requirements (SoR).

» Basis of Designs (for key elements of well design).

» Drilling and Completions Uncertainty Statements (DCUS).
= Well Planning Data Package (WPDP).

» Financial Memorandum (=M).
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« GEM (where appropriate).

= Drilling Programme.

» Completicns andfor Well testing programme.
» Casing Design.

= Completion Design.

» AFE.

» FEL Index.

« Geohazards Assessment,

« Geclogical Prognosis.

» Pore / Fracture Pressure.

= Permitting Information.

Management of Change

A clear process must be in place for management of change throughout any project.
This management of change process must be auditable and in place during plann ng
as well as operations.

The minimum requirements that a management of change process must address
are:

» A clear project statement saying when the Management of Change process will
be utilised.

» Incorporate a risk assessment.
» Have a clear approval structure linked to this change process.
» The process itself must be clear and salisfy the following criteria:
- Be linked to the document management system.
- Ensure an auditable trail is put in place.
- Clearly reference the document or procedure which has to be changed.

— Clearly state what approval is required and log what has been obtained for the
change.
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— Have a close out procedure for ensuring the change is distributed and changed.

— Ensure that the impact of this change on the overall project plan is considered.

Well Engineering and Design
It is a BP requirement that approved engineering and design manuals will be utilised
in any well project.

These include the following:

= BP Casing Design Manual.

= BP Directional Survey Handbook.
= BP Well Control Manual.

» BP Shallow Hazards.

» BP Completion Design Manual.

There are other best practices related to Drilling Fluids, Cementing, Hole cleaning,
Torque and Drag simulations, Sand Centrol, Well testing etc. which should also be
consulted.

It is recommended 1o utilise subject matter experts in peer assists related to these
key deliverables. This involvement will ensure the appropriate learning, technical
expertise, assurance and technology are applied to the well engineering and design
process.
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Equipment Integrity Assurance (EIA)

The EIA is the evolution of Quality Assurance/Quality Control but includes both
engineered equipment (EE) design assurance as well as the traditional guality
assurance aspects.

The EIA Guidelines (EIAG) gives recommended practices to the BF Wells Team tor
assuring the technical integrity of equipment and services in well construction and
intervention (Drilling & Completions).

For a team to implement the EIAG the following aspects need to be considered:

» An asset specific Technical Integrity Assurance Plan (TIAP) in compliance with
Equipment Integrity Assurance Guidelines (EIAG) specific to the local BU/SPU
reeds has been developed

s

» Ownership of equipmert integrity assurance within the team is clear.

=]

Formal equipment design reviews of new and / or critical equipment are
conducted by asset personnel supported by EPT or subject matter experts (as
appropriate).

v

An Equipment SoR process is in use, preferably the global Equipment SoR
web based system (www.bpEguipmentSoR.com). Consistent use of this web
based systern will help drive consistency in the way we communicate our
functional specifications, well conditions, integrity assurance specifications,
quantities, and delivery requirements to our key equipment suppliers for ooth
manufacturing and shoo assembly.

&

Drilling and Completion engineers and procurement ensure appropriate QAQC
requirements in Purchase Orders.

Global Quality Control Plans are being used where available.

=

Stack up trials of equipment are conducted as appropriate.

=

Critical equipment and materials are checked during final manufacture and
prior to mobilisation to rig site.

Link to EAIG document:
hitp:/feia.bpweb.bp.com/default.htm
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Stage Gates, Gatekeeper and Decision Support Packages

As previcusly mentioned, wells projects will have stages aligned to CVP with
progression through the stage gates controlled by a Business Unit (BU) appointed
gatekeeper(s). The deliverables (Decision Support Package) need to be in place to
support this move through the stage gates 1o determine key steps and deliverables
for each gate.

The progression through these gates will be auditable and in certain circumstances
the gatekeeper will allocate this responsibility 10 @ network or a peer review.
Whatever system is in place it will be documented and understood by all. The BU
will determine selection of the gatekeeper(s) at the Appraise stage according 1o the
project type. The gate keeper must agree the content and depth of the decision
support package. These will normally be based on the minimum expectations (see
roadmap Figure 2E3-2).

' o
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il Rari,
Options

Sgudt final
Option

Sanptv Prepere
[danbfy ]

..... acus

Objictives

Stxomont of
Fasgui e wn

Figure 2E3-2 Road Map.
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Section 2

Front End Loading (FEL) Assessment

FEL is a quantitative measure to assess the level of front end engineering and
planning in a project. It should be completed by teams at the end of the Select and
Define stage gates utilising a simple Excel tool with assistance as necessary from
an experienced assessor. Wells teams should use the FEL at Select Stage to
determine gaps that need 10 be addressed. Management should use the FEL index
at the Define Stage as an indicator or predictor of project success. The time to
complete will normally be arcund two hours, and the output will be in the form of a
spider plot based on the D&CVA elements (see Figure 2E3-3).

Team Target

Gap derived from Questions

Tearn Score Goals & Dbjectives
100%

Quality and

Learnin
2 g Assurance

Organisational | -
Management
AN

Scheduling
and Planning

Cost 4 Risk
Management Management

Figure 2E3-3 Scorecard from an FEL Assessment.

Crriling & Conrolouons - Bevone te Best oo on oocess - June 2008 43

CONFIDENTIAL BP-HZN-2179MDL00333350



u' ~ e R A il [ i"l i 2
ﬂ-,-'vad\ue"-‘ ame: .-;.‘...:..vn-'@ﬂ i il 3 1

Peer Reviews

Mandated Peer Reviews

The CEO and the Extended Segment Executive Team have determined that certain
peer reviews will be mandatory and led by the D&C Function

For Drilling & Completicns these fall into the following categories:

a A review will be required for all operated exploration wells.

« A review will be required for critical wells with materiality and/or high risk.
A defined list of critical wells will be agreed annually by the TVP D&C with OpCo.

These peer reviews will be led by a member of the Functional Drilling & Completion
Excellence team (SPU support as needed) and conducted at the Select to Define
and Define to Exacute gates, as outlined here in D&CVA. Action closure will be
verified.

All other peer reviews fall under the category of Self Verification and will be
determined by the SPUs. If they so require, the SPUs can seek assistance from the
functional D&C Excellence team for any cf these reviews.

Peer Review Process

Dependent upon the size of project there are up to three peer reviews required
which will act as stage gate approval processes when utilised. It should be noted
that the timing of these reviews may be varied according to BU requirements.

Peer Reviews should not be confused with Peer Assists. A Peer Assist is used by
the Wells Team to "sense check” specific plans or address key risks. A Peer Review
is a multi-discipline assessment by an external team of how the balance between
risk and value is being managed. It will draw on regicnal, global and specific
tecnnical expertise from the key disciplines that represent the risk or value for the
project. A Peer Review is required to provide assurance to the BU and HoD that the
project team is on track.

The purpose of Peer Reviews is to provide PulLs, BULs and TVPs with an
independent assessment of the technical strength of an identified business option.
This is achieved both by reviewing the technical evidence provided by the PU in
terms of its adequacy, consistency and relevance to the business context, and by
testing the technical uncertainties and associated commercial risk.
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Section 2

The framework for peer reviews does not change from BU to BU but emphasis,
timing and participation should be tailored to match the complexity and business
impact of a particular well or wells.

Minimum Conditions of isfaction

The Peer Review process can be categorized under four main headings —When,
Who, What, and How. The following “minimum cond tions of satisfaction” for Pear
Reviews are based on the CVP process and linked to BtB activities. Clearly, the
Wells Teams should exceed these guidelines as they deem appropriate. These
canditions apply to BP operated projects, but the principles also apply to non
aperated wells also.

Who should be in a Peer Review?

The tearn makeup will vary based on the complexily and value of Lhe project being
reviewed and should consist of 4-8 people. A Peer Review Leader will be appointed
for all reviews. This person should be an experienced reviewer, will have a QA role in
selecting team members and is accountable to ensure the HoD is adequately
informed of the outcomes. The team should have the relevant multi-disciplinary
expertise, with at least 2-4 people from roles external tc the BU. A Drilling and
Completion Excellence team member should be invited to all Peer Reviews.
Consider including partners if they have specific concerns or experience to share.

How 1o conduct a Peer Review

At least 2-4 weeks before the Peer Review, the Leader should be agreed and in
canjunction with the Wells Manager, should select the Peer Review team. The date
for the review should be set as early as possible and the Terms of Reference stating
the objectives developed.

Pre-reading of key documents as well as the venue and a cost code should be made
available 1o the Peer Review team as early as practical. Peer Reviews should take
from 1-2 days, and the Leader should look for opportunities to utilize net meezing
and video conferences as well as face 10 face attendance 1o access expertise.
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At the completion of the Peer Review, the Leader should complete a summary
document including the view on performance metrics, key risks, the team
assessment, and engagement in BtB initiatives (an example is attached). The Leader,
working with the Wells Manager, will arrange for the appropriate feedback sessions
with BU personnel and the HoD.

Drilling & Completion Peer Review Agenda (Pick List)

To some extent the Peer Review Agenda with vary dependant on particular aspects
of the well and SPU/Discipline needs. The following list is a guide for suggested
agenda items:

= Intreduction.
@ Setting the Stage.
» Project overview.
n Project Economics and Value Drivers.
» Qrganization Charts.
o Subsurface Understancing (by the subsurface team members).
@ Reservoir Description.
o Reservoir Uncertainty Statement/Risks 1o Delivery.
« Reservoir Model and Production Risks.
@ Overburden Risks and No Drilling Surprises Review.
illi ion F
o Completion Strategy and Risks.
¢ Drilling Plan and Risks.
+ Performance Benchmarks: Drilling, Completion anc Production.
=« Risked Cost Madel and Sensitivities.
« Breakout time for Peer Review Team {min 1 hour).
« Describe key concerns and associated actions?

+ |dentify key positive steps or processes the team has done well,
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= Look at PR Summary Document and address each area as appropriate.
+ Feedback session to Project Team.

» Discuss issues.

» Agree Actions and process to document and close out in 1-2 weeks.

» PR Leader prepares High Level Summary for PU and Discipline management.

Peer Review Hiagh Level Summary

» Purpose of Review.

» Peer Review Team.

@ Accountable for Follow Up with Project Team.

» Performance Metrics Summary.

» Risked Costs — P10, P50, P90, Technical Limit, and Best in Class.

» Producticn ~ P10, P50, P90 and Reserves P10, P50, P30.

= \Well Productivity Expectations.

» Drilling KPI (Days/10K) — P10, P50, PS0, Technical Limit, and Best in Class.

» Completion KPI (Days/Completion) — P10, P50, P90, Technical Limit, and Best
in Class.

» FEL Assessment.

Key Risks

» Describe project key risks in no more than one line sach.

» Peer Review Team Assessment.

» Describe your assessment of the Project in no meore than one line each.
» Costs.

» Value.

» Risk Management

» People.
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@ Engagement in Beyond the Best Initiatives
(Describe key positive and negative features as succinctly as possible).

» Common Process.

v Technology.

= People.

e Market.

Note: The intent is a crisp, high level summary. If additional data or infermation is
required it can be attached as necessary.

n Views

An end of well retrospect will be carried out with the key product being precise
actions, which influence future operations.

The review will cover the fallowing:

« Performance assessment — How the well delivered against its HSE and
performance objectives.

» Well performance review — How the well delivered against its technical
objectives). For objectves such as Well productivity and completion efficiency
refer to Post Well review.

= Post project review — How the organisation worked.

» Major Incident follow-up — After Action Reviews.

» End of well cost reconciliation — This will deliver a project success measure.

Consideration should be given to putting in place a simple project specific Quality
Management Manual outlining the reguired practices that will be adopted by all
personnel working on the project and also detalling key assurance procedures that
will oe in place. These procedures should include the listing of governing
documentation, emergency procedures etc. The use of this type of manual is
dependent upen the project type and the BU procedures already in place.
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Well Handover Guidelines

The well handover process facilitates the safe and efficient start up and life cycle
aperation of a well from the well integrity and deliverability perspective. The well
handover is defined as the point at which the ability to influence or control the state
ot a well or well equipment moves trom one party 10 another. Consequently a
formal transfer of accountability is required to ensure the receiving party is able to
conduct subsequent operations in a safe and effective manner through their
knowledge of the well as built status. This is achieved by transferring well
construction information in the form of as-built data sets from the construction team
to the production operations team.

The Well Handover document captures the minimum information and data required
to safely and efficiently handover a well after the construction phase is complete.
The process ensures that the status of the well is known and conforms to the SOR

(Statement of Requirements). Any deviations from the SORs are identified and the
impact to well integrity can be assessed.

Well Handover Document contents are shown in Table 2E3-4.

For more information about quality management and assurance, please access the
B1Bcp website at:
http://epsegrmentcommonprocess.bpweb.bp.com/Defau t.aspx?tabid=191
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1. General Well
Information

e.g. datum points, pressures, depths, fluid types etc.

2. WellsTeam Contacts

Key personnel involved in design and construction,

Systems

3. As-Built Well . '
Cotistriction Details on tree, wellhead and completion,

4. As Built Surface Schematics and specifications ot the as built wellhead and tree
Wellhead and (including valves} (Not just default photocopied supplier
Production Tree drawings).

5. As-Built Subsea

Sub sea layouts and equipment specifications.

6. As-Built Completion

Detailed drawing of completion with depths, specification etc
of equipment.

7. As-Built Casing
Scheme

Detailed drawing of as built casing scheme, depth and
specifications and logs (e.g. USIT and calliper).

B. Well-bore Trajectory

Final wellbore trajectory drawings and detalls,

o

Pressure Containment
and Barriers

Details of all “As Built" barriers in well and their integrity tests.

10. Well Commissioning

Details of tests for all critical well components,
including LOTs and F(Ts.

11. Controls

Details of commissioning tests on control systams.

12. Inventories

Details of contrel fluids, well fluids and any junk.

13. Well Clean Up

Rates, pressures, temperatures and duration.

14. Wellsite Clearance
Certificate

Topside, site or seabed survey.

15. Intervention /
Remediation

Hold ups, callipers, bond logs or repairs.

16. Flow Assurance

Potential for scale, wax, hydrates, corrosion etc.

17. Well Design Envelope

Design and operations limits for well equipment.

18. SOR Conformance

Any variations to SoR in "As Built” well,

19. Well Construction
certificate

Formal sign off of well Handover.

Tahle 2E3-4 Well Handover cantents.
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Element 4 — Scheduling and Planning

A single schedule / plan should be in place covering all phases of the well from
planning te final delivery and exscution. This plan sheuld be linked to other functonal
schedules and the higher level BU schedules.

The Integrated Field Planning common process {[FPcp) has been developed to
efficiently maximize the planning and execution of all field-related activities. It is a
very extensive process which will naturally reach maturity in some assets faster than
in others. Drilling, completions and well interventions teams should be aware of the
progress of IFPcp implementation in their asset, and should ensure that their
schedule/plan is appropriately linked to it (seec Figure 2E4-1).

ACCESS APPRAISE  SELECT DEFINE EXECUTE REVIEW

S . B N A

indhicLials ity Pluin Lo} )
Soloct tha individaal,f Look atthe Soloct the | Design and oxacurni] CPMOTN poiow it
woll project ootions avallabla: rightwal ool Eng neer It rlght 4 el Iright o v T

b itright u_)j oy

1 L4 4

Figure ZE4-1 Scheduling.
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Scheduling

This schedule should be run by a professional scheculer who can ensure (with
consultation with Wells team) that it is structured and administered correctly and
contains all the critical links and dependencies. The suggested structure of the
schedule / plan is that it is set up at three levels:

Level 1 - High-level project delivery plan cutlining key milestones for delivery.

Level 2 — Details the planning phase of the well. Who will deliver data to whom by
when, who will produce documentaticn, when it will be circulated and approved etc.

Level 3 —The detailed execution plan for the well. The detail of this execution plan
should be such that it links directly to the Drilling & Completion Operations
Procedures. Contingency plans should be included. Merning reports should be
monitered against this plan. Logistics, persennel movements ete, should be included
in this plan too. The risk register should be linked to this executicn plan to ensure
that planned mitigation measures are incorporated into daily cperations.

A good project schedule is critical to consistent project delivery and offers the
following obvious advanlages:

» Forces team to set out planned activities in a logical sequence.

» Sets up dependencies between activities and highlights full impact of delays or
accelerated progress.

Provides a visual picture of the project.

Activity timings allow oroject targets 1o be set up.

Actual progress can be compared with planned.

€

Look-ghead timings assist with:

- Manpower planning.

- Materials planning.

- Detail planning.

— Scheduling for maintenance and repetitive tasks.
- Scheduling for safety timeouts.

— Contingencey planning.
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« Delivers one clear answer to all project team and management on when things
will happen.

@ Allows what if scenarios to be run.

» Provides a record of what actually happened.

@ Links into logistics and manpower planning.

«+ Once a good schedule is in place it can be used as a model for future projects.

Far more information about Scheduling, please access the BtBcp website at:
http:/fepsegmentcommonprocess.bpweb.bp.com/Dafault.aspx?tabid=192
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Element 5 - Risk Management

The principle of D&CVA is “Drilling and Completing Wells as Projects” so it makes
perfect sense to use the same risk management language, tools and processes for
well construction as we use for projects. These are fully described in the Risk
Management Guidelines for Major Projects booklet which suppeorts the Major
Projects Common Precess. You can download a copy at:
http:/fepsegmentcommonprocess.bpweb.bp.com/Default.aspx?tabid=331

This section summarises the guidelines, and briefly describes a number of
tecnnigues which support the central project risk management process. Where
necessary, application of both the process and the supporting techniques to single
well projects is discussed.

Guidance specific to the management of risk in D&C, including decision analysis, is
available on the D&C Risk Management website:
http:/fepsegmentcommonprocess.bpweb.bp.com/Defaultaspx?tabid=193

Definitions

“Risk” in the sense used here, means uncerain future events which, were they 1o
cccur, would have an impact on delivery of well objectives. Risk events with a
positive impact are ”oppor‘cumties" and those with a negative impact are “threats”
“Risk Management" is what we do to enhance the likelihood or impact of
cpportunities and reduce the likelihood or impact of threats.

Risk Management Process

The Risk Management Process has four main, cyclical steps (identify, assess,
respond, control) the outputs of which are recorded in a database known as a Risk
Register. This cycle is nct a once-perwell or even a once-perstage-gate process. It is
a continucus loop by which risks are captured and worked throughout the well [ife-
cycle (see Figure 2£5-1). To make the process efficient and value-adding, attention
must also be paid to the separate start and end sieps (initiate, learn).
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Figure 2E5-1 Risk Management Process.

Risk Management Roles and Responsibilities

It is important that the Project Manager sets his/her expectations around risk
management early, clearly and concisely. This is the primary purpose of the Risk
Management Plan. Day-zo-day responsibility {(not accountability) for running the rsk
process may be delegated 1o a Risk Champion.

The Risk Champion (typically an office-based member of the engineering team)
energises the process while the team members work the risks. Risk identification is
the shared responsibility of all team members.

In the guidelines, the last three tasks of the Project Manager are assigned to the
(Project) Management Team. This is certainly appropriate to major projects, and may
be so for big complex wells, where this team might include the leads for
engineering, completions, operations, logistics etc.

These are illustrated in Figure 2E5-2.
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= Single Poirt Accountability
= Owris risk process
= Assigns risk owner
= Wonitors overall risk exposure
» Nanitors respanse progress

/ Project Manager
. (typically WITL), &

— Direct report
<~~fp Information support

* Develops response plans
® Assigns action owners s
* Report response progress

Risk
Campion

= Davelops ard
1acilitates risk process

* Own risk register

Action

* Imolement response actions e —

Figure 2E5-2 Risk Management Roles and Responsibilities

Risk Status

The status of a risk changes through its life cycle, and is recerded in the risk register.
There are only four possibilities for the status of any risk (see Figure 2E5-3):

» Active — Risk live, response planning required.
» Accepted - Risk live, adequate response plan in place.
« Dormant — No work currently required, review periodically.

» Closed - Risk no longer considered capable of further impact.
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Figure 2.E5-3 Life cycle of a risk.
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Risk Register

The risk register captures all the outputs of the identfy and assess steps. The
response and control steps may be recorded in the register, or in a separate action
tracking system (which becomes, in effect, an extension of the register).

The guidelines specity the tollowing minimum recommended level ot detail tor a risk
register {and action tracking system, if separate) (see Table 2E5-4):

To get full value from the learn step, information on the outcome of the risk and
efficacy of any actions taken should also be recorded.

Two Risk Register tools in particular are recommended for use in support of D&CVA:

1 Common Process Risk Register — An Excel workbook downloadable trom the
D&C Risk Management web page. Produces Probability-lmpact Grid or PIG (see
Figure 2E5-7) and Boston Squares automatically.

2. BP RAT - An intranet-based tool designed to meet the needs of BP's Major
Projects. Find out mare at:
http://projects.bpweb.bp.com/bprat/

Excelbased registers have the advantage of portability. Network-based registers are
better suited to collaboration - provided communicaticn links are adequate — anc the
only viable solution for really big projects (the Common Process Risk Register is
limted to 200 risks).

General Assessment Risk Response A t
Information Information Information cceptance
» Risk ID ¢ Pre-response @ Actions « Risk [Response
» Risk Name Probability - Description Plan) Accepted by
; o |mpact Type @ Actions — Owner Appropriate
* Risk Event ; Management
Description @ Pre-response = Actions — Status
» Risk Status Impact Level (closed, ongeing,
¥ BRIl Qiriar not started)
» Project Area /
WBS Reference
Table 2E5-4. Minimum risk register requirements.
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Risk Assessment Scales

Four-point scales are generally used for both Probability and Impact, as shown in
Table 2E5-5 and Table ZE5-6. The combination of Probability and Impact gives the
risk rating —a measure of risk importance useful in prioritizing actions.

Where each risk is rated for manageability, a three-point scale is used
(see Table 2F5-7),

Scale Probability Frequency

High >25% Mere than 1 in 4 wells/projects experience this.
Vedium 5 -25% About 1 in 10 wells/projects will experience this.
Low 1-5% About 1 in 10 wells/projects will experience this.
Very Low <1% Less than 1 in 100 wells/projects will experience this.

Table ZE5-5 Probability.

Scale Impact - Well NPV* Impact — non-monetary

High >50%

Medium 10 - 50% More than 1 In 4 wells/projects
Low 2 —10% experlence this.

Very Low <2%

* Net Present Value {NPV) is the best guantity against which to essess risk Impact, If it is not known, or
difficult 10 estimate, total well cos® may be used instead.

Table 2E5-6 Impact

Can only influence impact

Scale Manageability
High Within control of the project team.
g Can contro! probability and/or Impact
. Within influence of the project leam,
e ; i "
el Can influence probability andfor impact
i Qutside the influence of the project team.

Table 2E5-7 Manageability.
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Reporting and Visualising Risks

The best means of communicating well risk is via the detail available in the Risk
Register itself. When a graphic representation is required, the most commonly used
format is the Probability-lmpact Grid or PIG (see Figure ZE5-8). These can be drawn
in two ways:

« A pre-response PIG — shows the size of risks as they currently are (and as they
will continue to be if no actions are taken to manage them).

| i e
HT B TR e |
= i . Opportunity
H
| T
= [
z T .
- | SR
o 7-\.1;'—‘—“‘“"'
g £ \ HH|||IWH[ |HH||IM||||| 1 46 W
= i] Very High
| et |] it
"~ HI\I|||||\!|! H | " Medium
! S | } Low
! | [t Lw Very Low
Very LDW Low Medlum High
Probablllty i Frequency
Table 2E5.8 Probability-lmpact Grid.
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» A post-response PIG - shows the size of risks as they will be, once all planned
actions to manage them are complete. It can thus help determine whether
existing action plans are adequate, or need to be enhanced.

An alternative graphic is the Boston Grid. It includes manageability, which indicates
the extent to which threats may be reduced (or opportunities enhanced). In doing
s0, it loses the distinction between probability and impact and tends 1o hide low
probability, high impact risks (eg Major Accident Risks). This can be misleading.

Running a Risk Management Meeting

Risk management can add real value to a well or project — or it can be a “tick-the-
box" exercise. The difference is in the quality of the meetings where risks are
discussed. Some guidance is give below:

Initiate

» Get familiar with the risk register which you are going to use to record the
session.

s

Establish risk assessment scales for cost, schedule and HSSE impact.

Plan the session by dividing it into distinct sections (Identification; Assessment;
Response Planning).

9

Consider adding a section on Opportunities.

=

At the start of the session, explain to the team:

—The deliverable {e.g. a register populated with identified and assessed risks,
each with an owner).

—The scope of the risks (e.g. drilling, D&C, wells, project, technical, HSE etc.).
- How much time you've got, and how it will be sub-civided.

Identi

* Use data-driven methods (lessons leamed, previous risk registers, execution plans) and
people-driven methods (brainstorming, expert interviews).

= Choose your moment for introducing written inputs (e.g. a risk register from a similar
project) carefully — you want to stimulate, not stifle, the ciscussion.
» Help the team 1o identify each risk event. This is best done by clarifying the cause,
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event and consequence of each risk [the event is the bit in the middle!).

o Don't let the team get sidetracked into assessment
Assess
= |Have the scales for probability / impact definitions on a hand out and explain them

e Stress that this phase is a means to an end — prioritisation. Don't overwork it.

» Clarify that “pre-response" assessment should take credit (only) for actions which
are already planned.

» Agree impact level before probebility. It is easier 1o assess the probability of the
risk event which resulis in a given impact

Respond

» Wark the most highly rated risks first.

» Don't expect to discuss every risk

« On a first pass, assign each risk an owner. On a second pass, define actions.

e For highly rated risks, don't be satisfied with a single action — define a variety of
actions which reduce the risk in different ways (probability, impact, contingency
etc)

» Set meaningful due dates for actions — by when are they really required ?

» The post-response analysis and rating is really only to close the process, so don't
sweat it.

Control

» Agree how the team will keep the risk register up-ic-date between meetings.
» Agree the date, subject and attendance for your next meeting.

= Make the risks visible — put the pre-response PIG on a poster and put it on the
wall.

Learn

e |f the focus of the risk meeting is learning:
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v Put yourself in the position of an engineer 1, 2 or 5 years in the future, faced with
a similar well. What would you want to know? Where would you lock to find this
information?

+ Store the information where it will be easy to find.

o Don't hesitate to state the obvious.

-]

Include references to more detailed analyses and reports.

Supporting Risk Management Tools and Techniques

Early Warning Indicators

The EWI tool was one output of a global review of D&C “wrecks"” undertaken in

2002. The review found that failure to deliver on well objectives was to an exzen:
predictable in advance from a consideration of nine key attributes of the well, the
team and their enviranment.

The tool itself (see Figure 2E5-9) is an Excel spreadsheet containing three
alternative descriptors of each atiribute. These are colourcoded, with green meaning
“no issue’ yellow meaning “some cause for concern” and red representing a
definite challenge. The team chooses which descriptor it thinks best describes their
well for each attribute (much of the value of the tool is in the conversation which this
process stimulates). Red or yellow attributes are the source of threats which will
reguire special attention to mitigate. Where these cutnumber green attributes,
especially it three or more are red, experience shows the probability ot a “wreck" is
significantly elevated. The wisdom of proceeding with the well as-is should be
critically questicned.

Decision Analysis

Business decisions are always, and should always, be made after a consideration of
all the costs anc consequences, not all which will be quantifiable. Decision analysis
- typically using a decision tree — is 2 means of illuminating difficult decisions by
examining those aspects which are guantifiable.

Skilful decision analysis benefits a team in three ways:

1. The process of drawing the decision tree provides clarity on what the choices
are, when they have to be made, and what are the possible consequences of
each
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2. The finished tree gives the team a picture — a sharec¢ understanding of the issue.
Without this, misuncerstandings may go unrecognized.

3. Calculations with the tree (cost-benefit analysis and sensitivity analysis) may
provide new Insights on which is the best option, and under which
circumstances.

The top tip for developing decision trees is to do it be‘ore the decision is taken. This
may seem obvious, but trying to justify a sketchy decision with a hastily construczed
decision tree is unfortunately an all too common, if fruitless, activity.

Other tips are:

&

Develop the tree in a small group of people.

Use BP's preferred software, TreeAge Pro. At most BP sites, you can download
this from: http://epapps.bpweb.bp.com {in ‘Cross-Domain Utilities', page 2).

2

Make sure at least one member of your team is canfident 1o use the software
{hint: many junior engineers pick it up very quickly). Have them create the tres on
a screen while others describe the options and outcomes.

-]

Use names (“variables”) in place of numbers. This enables you to check the
sensitivity of the decision to changes in the data, and also makes the tree much
easier to understand.

E

A decision tree is a model of the decision to be made. As with all modals, t
should be simple enough to be understooed by its audience, while sufficiently true-
to-life to provide new insights and information. To achieve this balance, start
simple and add detail 2 piece at a ime until the team is satisfied.

When you have completed the decision tree and run some analyses, talk the
decision maker through it (if they are not already in the room).

If you are the decision maker, remember that your reaction will determine the future
of decision analysis in your team. Be supportive. Ask guestions. Then make the
decision.

Contingency Planning and Decision Flowcharts

When the post-response rating of a risk is such that it remains a threat to the well, a
cantingency plan te centrol its effects should be developed. Ideally, such plans
should be developed jointly by the engineering and operations teams. Where they
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are developed by the engineering team alone, they must be discussed in detal, in
acvance, with the operations team.

Straightforward contingencies may be written into tne execution plen: "If X happens
(as indicated by Y), operation Z should be performed. If this is unsuccessful, the
situation must be discussed with the engineering team”

More complex situations, for example where the first response may itself have
several possible outcomes, are best described with the aid of a “decision flowchart”
Figure 2.E5-10 shows schematics of a decision flowchart and a decision tree, and
highlights the differences:

Example
(simplified!)

Purpose

When
developed

When
used

Figure 2E5.10 Decision flowchart and decision tree.
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DecisionTree

Sexctiod:

it
Surcess
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Stuck
S{Fishi

Fallute
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=BISM

To help select tha best option from a

range of posaibilities

Usuelly during planning, to determine best
design. Sometimes curing executicn, to
datirmina best response ta & change or surprise

Immadiately after devalopment, to make
dacision and detirming design/plan

Cillieg & Soneploneny

Decision Flowchart

Fish
i hole

To communicate & contingancy plan whare
different scenarios reouire different actions.

Buring planning, to illustrate requirec sequence
or rasoonses to a possible risk event.

By wallaite team, after occurnaco of
risk avent, If it occurs,
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Element 6 - Cost Management

The term “Cost Management” covers the life-cycle of cost activities
(sea Figure 2E6-1):

* Estimation — predicting lhe lolal cosl of a well or project.

* Tracking and Forecasting — monitoring the spend of wells projects against the
plan.

» Reconciliation and Close-out - allocation of all actual costs to their correct
budget.

Cost Estimation is general'y the direct responsibility of D&C engineers. The other
two activities, which may be termed “Cost Control? are generally performed by or
with the help of FC&A (Financial Control & Accounting) personnel, sometimes within
aWells Project Services team. Minimum requirements are summarized at the end
cf this section.

Cost Estimation

This section describes the role which cost estimation and the Drilling & Completion
Uncertainty Statement (OCUS) play in the B1B Common Process. For a detailec

descripticn of the well cost estimation process and toals, for single wells and multi-
wall projects, see the Well Cost Estimating Handbook. Contact Hugh Williamson for

a copy.
ACCESS APPRAISE SELECT DEFINE EXECUTE REVIZW
T : . Plan 1ot T
Select the indlvigl, Look at the Soloct the Deoign and « Dal\wr i
woll pojost ontions evallenia - rightwo | Eng noer It right R"ﬂ;r'\';’ -l \mgm Reviow |t
1 il
~—
Probabilistic Cost Estimation -_:“
—
~ CostTracking and Control T
N
" Lndot ™
Wall
Roransliation|
% P4
e
Figure 2E6-1 Cost Management.
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Cost Estimates and the Planning Cycle

As a well plan matures from a concept to an executable program, a number of cost
estimates may be required, each capturing the projected range of likely costs based
on the understanding of the well scope at that time. Figure 2ZE6-2 illustrates this
schematically for an exploration well. To achieve the progressive narrowing of the
uncertainty range within the range predicted by the previous estimate requires wide
enquiry, foresight and even imagination. Without these, the danger is that the
estimated cost will increase, sometimes dramatically, between successive
estimates.

The number of cost estimates required while planning a well will depend on its
scope and importance. Where a well is deferred or delayed, updates to existing
estimates — to account for changing market rates and recent engineering work —
may be required. Figure 2E6-3 shows how single well cost estimates may be
timed in relation to the estimates for a multi-well major project.

Where a single well constitutes a major project, the MPcp stage-gates effectvely
define the reguired cost eslimales.

Idenity
Prospe:
1

Conceptual 2atalled

[ ] i :
Design Daaign

! [

! [

Cost ] |

Distribution 1 |

(snana) |

1

! 1

! 1

Caer Range 1 |

(P10-PaD] | e o8 |

| —_— e—— S |

S | Water depth rig! [EZEEE]  Major nen-productive ime [ Geological S/ [

OROTIVITIOS | PRIFG (# casingsi [ ] Rig dally rato Walt on weather [ 4

Seibiss 1 Mobilisation [EEEITIR] Gaological ST ] Stuckpipe [ 1
urcos o e

HncAMtAInty 1 Logistics Supply ooat costs Logistics dolay [ |

Biin 1 Weather impact ] Wait on weather [ Wellbore atebility [ |

[ Design ' Covironmental ] Contingency casing [T] 1zaperor ] !

C Time : Overburder [ Cuttings shioping iate Equiament [ |

y Data aquiskion ] Data acquisition ] :

Figurc 2E6-2 Evolution of cost estimate for a single well.
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. Scoping Appraise DCUS to DCUS to
Mulﬁt:—well estimate for to Select support support
Estimate  |geyelopability DCUS Define FM Execute FM

Project , 7 ‘
PN ACCESS SELECI! EXECUTE

g >< |C'!'a QY : "
Single Well [y T
DCVA* Stage !HI ‘.MW'{ENIHHIIII‘*HHMIIHHlﬁa.mmw AELTEN
Exploration
Single Well Access Initial

Estimate Cost DCUS
Estimate

Al b

e

e b B o o GRS IED S
Early
- DCUS Initial
sé:?::‘:‘::“ (not all DCUS
*DCVA = Drilling & wells)

Comrpletions Value Assurarce

Figure 2E6-3 Typical well cast estimates for a multi-weil major project.
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“Headline” Values

There is a strong preference to set AFE (times and) costs at the mean. This is the
only value for which a corresponding deterministic cost breakdown — used for cost
control and tracking — can oe easily provided. Mean times arg also the only scund
basis for realistic schedules, for example those needed for the development of
production forecasts.

Some project or commercial teams may request costs at the P30 or another upside
scenario. A probabilistic estimate can provide these directly, although it is very
difficult, while planning a well, to anticipate all possible causes of cost growth. In
these cases it may be necassary 1o consider cost increases beyond the typical
inputs to the standard ¢ost estimating templates. Examples would include scope
changes, major problems or delays, or a change of rig contract.

The Drilling & Completions Uncertainty Statement

A spreadsheet which just contains numbers and calculations does not constitute a
DCUS. All estimates require same level of description and context to be properly
understood.

For simple wells — or early estimates — the one page template provided with all
standard cost estimating tools (Figure 2E6-4} may enable sufficient context,
particularly assumptions inherent n the estimate, to be captured.

Multi-well projects, and complex or challenging single wells require a separate
written DCUS 1o accompany the estimating spreadsheet. The context, assumptions,
subsidiary results and discussion which it provides play a central role in the wells
assurance process.
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Cost Estimating and Risk Management

There is an intimate and value-adding relationship between cost estimating and risk
management (see Figure ZE6-5). Since the DCUS must reflect all known,
guantifiable well risks, the well risk register is an important input to the estimate.
Conversely, the sensitivity chart generated with the estimate shows the major
cantributors to uncertainty in final well cost. As such, it ‘orms a list of potential
“points of access’ where planning, engineering or contracting effort can potentially
yield the greatest benefit.

When leading or participating in the well planning assurance process, probing the
links between the planning team’s cost estimate and their understanding of the
wells risks and challenges can be particularly useful in assessing the quality of the
work done.

Significant risks should be included in cost estimate

Verg High

e
Hgh

Macarzta

Low

Ve Lo Law Meicle it

e

Risk Register

\—;

Top sensitivities should be prioritised in risk register
Figure 2E6-5 The link between risk management and the DCUS.
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Cost Control (Tracking, Forecasting, Reconciliation and Close-out)

Efficient and robust cost control processes are a part of good corporate governance.
But they also contribute directly to the bottom line, by:

» Revealing the cost detail necessary to identify, plan end secure the elimination of
waste and other cost reductions.

= Highlighting unplanned or unapproved charges, which can be investigated /
challenged.

* Providing learnings to improve future forecasts, and hence capital productivity

To secure these benefits requires the close collaboration of the D&C Discipline and
the FC&A (financial control and accounting) function. Cost analysts working within
wells teams have proven themselves a valuable resource, capable of recovering
their own costs many times cver,

Given the multi-database, cross-functional nature of cost control, it is vital that
processes and data flows, once established, are documented. Such documentation
should include the specific roles and responsibilities of each party involved (analysts
are nol engineers, and vice versa).

E&P Purchase to Pay (P2P) is a global program te implement a common process and
standard technclogy fer purchasing goods and services from our suppliers. P2P is
being rolled out in waves throughout the segment, with completion due in 2010. It
will undoubtedly impact the way every wells team buys services and controls cost.
Measuring Cost Control Performance

Performance measurement is an important aspect of cost management. Useful
measures, which your team ought 1o be able 1o provide, include:

» AFE cost vs. Final General Ledger (GL) cost (£%).
* Final tracked {eg DIMS) cost vs. Final General Lecger (GL) cost (+%).
« |nvoices paid within 30 days (%).

» Final AFE close-out tims {days).

» Cost Control Expectations.

Colling & Cosrolithons - Bevos e Bost coron uo - U 2008 73
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The following is a general statement of the company’s cost control expectations:

« All well/project costs shall be tracked at an appropriate level agreed with the
Project SPA and aggregated to the Project AFE/FM level.

» Costs shall be reconciled between drilling tracking systems and BP's financial
and accounting systems.

« More specifically, expectations of both the FC&A and D&C functions with
regard 1o well costs are detailed below. Measuring your existing processes
against these expectations would be a valuable health check.

Minimum Expectations for Cost Control in Wells
Financial Control and Accounting
« All Capital Expenditures shall be covered by an appropriate FM,

« Projects shall carry proper Management Information (MI) categorization (GFO
linkage).

» A Single Peint of Accountability (SPA) shall have direct accountability for the
project and it's associated costs. (The SPA may or may not sit within the D&C
function).

« All capital projects shall carry a budget in the financial system.
« Accruals shall be recorded on a monthly basis per project.
« Capital Overhead is included in the project budget.

» The project SPA shall understand when a project is deemed to be “Ready for
Service” and be aware of the process to transfer the project costs to Fixed
Assets from Assets Under Construction {(AUC). (The Project Close Process)

il . ;
= Capital expenditure vs. sanctioned and supplemented amounts {AFE to FM
lirk) shall be tracked and reconciled.

= For multi-well projects in Execute, the Forecast Final Cost (FFC) must be
regularly calculated and communicated. The FFC should incorporate actual
costs to date and the likely impact an future wells of new perfermance data
and all engineering, operaticnal and contractual changes. Changes sheuld be
reflected in the FFC as soon as they become likely — don't wait until they
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become certain. Regular FFC updates from D&C are essential for the project
controls required by the Major Project common precess (MPep).

Projects AFEs will be supplemented when the latest estimate, not the actusl
costs, breach the approved AFE threshold.

[

Invoices shall be reviewed and recorded to the appropriate project in a timely
and verifiable manner {SPA accountability).

E

Costs tracked through systams such es DIMS shall be reconciled against
actual costs in financial and accounting systems on an agreed schedule and &t
the appropriate level.

=

SPAs and delegates who make Work in Progress {accrual) estimates shall
have had appropriate training (to include familiarity with the accrual purpose
and process)

The Project SPA/Delegate should be aware of costs that are not tracked in
DIMS but which are associated with the AFE, i.e. Pre-spud costs, Location
Expenses, Overhead, etc.

For more information about cost management, please access the BtBep website at:
hitp://fepsegmentcommonprocess.bpweb.bp.com/Defau t.aspx?tabid—194

orlling. & Sorolouons - Bevoe the Best €orron orseess — June 2008 75

CONFIDENTIAL BP-HZN-2179MDL00333382



1 Joac

Element 7 — Organization

D&CVA requires that every project has a defined organization (see Figure 2E7-1),
which satisfies the fcllowing criteria:

» Single Point Accountabllity for delivery of the tola well project should be pul in
place by the appointment of a Project Manager.

L]

The Project Manager should have the following roles and responsibilities:

— Have a clear understanding and accountability for the delivery of the well
throughoul the well from appraise (o review.

- Ensure that the crganisation in place to manage delivery of the well meets
the expectations of D&CVA as detailed in Figure 2E7-2.

L

Where appropriate a larger BU with multiple wells teams or several strings
running may decide to put in place appropriate resources and processes across
the BU which ensure compliance with D&CVA. These could include:

— A cross BU risk management process and risk register.
~ A common cost management and tracking process.
- Common document management and tracking systems.

— Common management of change processes.

s

Itis the responsibility of the Project Manager to ensure the wells project that
he/she is accountable for is utilising these common systems.
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Selection of Project Manager

Someone who has the appropriate skills, business awareness, understanding of risk
and time to assume accountability for delivering the complete wells project from
start to finish, e.g. Subsurface Team Leader or Wells Team Leader.

Note: Responsibility for various phases of the well may be assigned to apprepriate
personnel as the project dictates - it is the Project Managers Accountability to
ensure that all the individual phase responsibilities are aligned to delivery of the
complete well project.

Complete D&C Organizational guidelines can be found through this link:
http://desddn.bpweb.bp.com/ (see 'Terms Unigue to D&C’).

In order to understand how to appropriately resource activities across the Discipline,
it is important to recognze the different demands in the activities as they progress
through the D&CVA stages. Each specific activity is defined as a “work front.’

Definition: *Waork front” is an activity that occurs within one of the five D&CVA
stages and requires specfic D&C resources to complete. In Appraise, Execute, and
Operale, aclivities are (usually) associated with a rig. In Select and Deline, mainly
planning activities occur. Each of these “work fronts” requires a different level of
D&C resources, and typical organizational structures for each are documented in the
D&C Organisational guidelines.

In some SPUs there is a pre-CVP stage called Access, which looks at strategic
issues around licensing and country entry oplions and a'so may include some early
exploration work. This work, while predominantly Geology and Gecphysics (G&G)
and commercially driven, may require support from a skilled D&C resource.
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Work Fronts

Table 2E7-3 shows some of the D&C work fronts than can be found within the
framework of the segment common processes.

Other work fronts within an SPU that would draw on D&C resources are SPU
Central Support Teams, Functional Excellence Teams, and Central Engineering, and
may include Planning, Technology Development, and Special Studies. These teams
are responsible for driving the functicnal excellence agenda and may manage scarce
skills, which, in turn, are shared across the various PU wells teams.

Refer to Section 6: BtB Within the E&P CP Framework, for more detailed description
of links with other segent common proceeses.

For more information about Organisational Capability, please access the BtBcp
website at:

http://epsegmentcommonprocess.bpweb.bp.com/Default.aspx?tabid=189

Appraise Select Define Execute Operate
Major proj
3 . lorp oaelct . Operate
Major project Select planning Major sctivities
Appraise activity Troit—?ct D;f_m.:v Maijor project
PAEMInG ATtV Infill wells,
Planning activity |  Define FM Execute in;rvenzons
— appraisal plan Execute FM actvitles e '
Pre-drilled Bevel % WOTKOVETS,
; aril evelopmen
Expioranor‘w develcpmeant Pre-drilled wolls) T S —
and/or appraisal wellls) development D
ecomm-
well{s} or further well(s) N
f issioning
appraisal well(s)
Table 2E7-3 Work Fronts.
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3.1 Introduction

Drilling and completions activity only makes sense when it is in the context of an
integrated technical, functional and business strategy designed to deliver shors and
longer term asset performance. The process which creates and sustains this
slralegy is Deplelion Planning. For wells leams, knowledge ol the asset Depletion
Plan is not enough, the team must be closely involved in its creation, providing

| guidance an the well activity options available. In this way, all well activities impl citly
| or explicitly defined in the Depletion Plan will be, feasible, practical, cost-effective

| and adequately resourced,

| “Right Scoping” is the process which ensures that individual wells are designed to

| meet the needs of the asset Depletion Plan. It aligns with the “Appraise”1 and
“Select"2 stages of Drilling & Completions Value Assurance {D&CVA} and BP's
Capital Value Process [CVP). It cavers the critical elements of Front End Loading
(FEL) leading up to detailed design, to identify (up frant) the optimum well concept
for delivery of value to the business. “Right Scoping” involves close cooperation of

! all dsciplines with a key interest or stake in well delivery: Geologists,

i Fetrophysicists, Geophysicists, Reservoir Engineers, Petroleumn Engineers,

Completion Engineers, Facilities Engineers, Drilling Engineers, Wellsite Leaders, and

Commercial Analysts to name a few.

“Right Scoping” involves a disciplined approach to delivery of the optimum well
caoncept. Clear deliverables are required leading to a concept freeze where all
stakeholders are fully aligned with the objectives, risks, costs and means to deliver
value to the business. Its main aim is to create the space and opportunity to achieve
engineering excellence in drilling and completions as a forefront to establishing the
basis from which to move to flawless execution. The Right Scoping Process can and
shoulc be scaled based on the criticality of the well.

Itis our intention to provide a framewaork 1o help the team get the right scope
defined the first time thus delivering value, avoiding unnecessary duplication of work
and the need 1o re-define or re-work well designs. We have aimed at setting “Right
Scoping” at a level that identifies value adding components of the process, to
provide guidance in its executicn, but allows application and moulding to different
business circumstances without being overly prescriptive.

1 Appralse - Determine project feasioility and alignment with business suategy - Understand project drivers, leentity viable
oppertunitios to pursue, with an emphasis on businoss goals anc the probabllity of succoss

2 Saleet - Seloct orelerred praject option(s; - Select, develop ane compare project option(s) and appropriate technologies by
fnmamg on the uncertaintias, risks and other reonomie factors assocated

81
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The “Right Scoping” framework is intended to provide flexibility to develop and
explore ideas and options tc deliver value to the business. It also sets the
framework for reducing uncertainty, a crucial step in understanding and managing
rick. Once “Right Scoping” has been completed with the delivery of the “Statement
of Requirements” (SeR) for the well project, any further changes to the well concept
must be managed through a rigorous Management of Change (McC) process. This
is critical to allow engineers to undertake focused detalled design work without
having to repeat steps and undertake detailed engineering on numerous different
cancepts. This will have a major impact on improving engineerad solutions, reducing
workload on our staff and will allow time for better planning to deliver "Best in
Class” performance.

For clarity, and to guide users of the process, “Right Scoping” has been broken
down into seven key phases: Value, Objectives, Data, Options, Analysis, Ranking
and Statement of Reguirements (ScR) (see Figure 3/-1).

DEC [ [ [ Fopra Z> 1] —

e Core Multi-discipline .

Value Objectiveas  Data Optlons Analyris Ranking Salk
N
.- i i B Rank and . N
Align | Fé?;;? b Collato '} ll A"“‘Y“"’ Select 1) Davalup‘i
Profect o7, Valuo oy Relovam i Genoratd 413 OF’“"”“"” Preforred ut Smwmo
Businass i Adding -i.y| Dataferijwd  Optiana '/ Foasibily i Option. ')
Needs yt Dhicctn-?os / Projact |\ i Rnél;:{vd 17| Concept 1/ Requlmmanu}/
/ / i B Frecee
v V L
Access Technology,
Right People
Figure 3I-1 Seven Key Phases
g2 Lol & Corpabalens = Buyene 1ie 000000 gn siecess - cunt 2008
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3.2 Detailed Description

There are seven phases of the Right Scoping process. They are:
Phase 1 -Value

Phase 2 - Objectives

Phase 3 — Data

Phase 4 - Options

Phase 5 - Analysis

Phase & — Ranking

Phase 7 - Statement of Requirements

Phase 1 ~Value

Business needs and strategy will define project and well deliverables. It is therefore
critical 1o have a full understanding of how projects should align with the bus ness
and how they will deliver value, Business strategy is normally captured in both the
Strategic Performance Unit (SPU) and individual Performance Unit (PU) performance
contracts. Ultimately business strategy will be driven from the very top of the
company and will be expressed in terms of Brand, business drivers and
expectations.

The SPU and PU performance caontracts will capture targets against which all
options need to be measured. What defines the value for a project or 2 well? Is it
sustained Production or Growth? The key value adding criteria for the project must
be defined and is whal eventual performance will be measured against. These
criteria are important when it comes to assessing and ranking options generated.
To assist the ranking process, the criteria also need to be ranked (i.e. what is more
important: drilling and completion performance, cost, well productivity, schedule, life
of well integrity or environment?).

The value drivers for the project need to be defined and agreed with the whole team
and any uncertainties resolved prior to moving ahead. This should be achieved
through a meeting of the key stakeholders and decision makers for the project, and
should include all representatives of the different disciplines involved. Such a

Girling & Corroluthors - Bovone e Bust oevon moneas - June 2008 83
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meeting will also set up the framework of the core team and act as a means tc

bring the team together and ensure alignment.
Alignment will:

» Reduce assumptions across disciplines.

» Challenge paradigms.

» Provide a common and clear understanding of risks and targets.
Value Checklist

« Operating Management System (OMS).
« SPU Performance Contract.

« License / Block Commitrments.

« PSA/Economic Model.

¢ Production Requirement.

» Data Requirements.

» Depletion Plan.

« Capex Constraints.

« D&C performance goals/oojectives.

« Pace/Schedule.

o Integrated Field Planning (IFP).

» Prigritisation of people and equipment.

» Big Well risk (our critcal wells? / largest production performers?).

e Life of Field.

84 Lerliling & Torrolalens - Buvons Vi 30U 20m ren oreceyd -
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Phase 2 — Objectives

Having now a good understanding of the value drivers for the project and buy in
from the team, clear cbjectives must be set. The purpese of having clear objectives
is to capture the value adding components of the project as clear deliverables that
will <eep the team on course to deliver value to the busness.

Obectives need 10 be focused and crystal clear. They need to be defined in
business alignment and then functional terms and not be described in such a way
that may stifle creative thinking as a means to achieve them when considering
different opticns or concepts.

For example “to take core” is really a means of gathering data such as porosity or

permeabi\ity A functional objective would be to “gather reservoir data” or
“determine reservoir properties” When considering options there will be many

different ways of determining reservoir properties other than taking core.

Objective setting must avaid conflict and avoid any likelihood of compromise.
Secendary objectives should be aveided, if at all possible, as they tend to distract
efforts to achieve the main purpose for the project and usually result in signif cant
acditional costs, (If secondary objectives are considered important enough to retain
they must be clearly ranked with a cost limit).

Objectives can be defined in terms of Strategic and Technical, Strategic Objectives
capture the high level “must haves"” for the project and if correctly defined will steer
the project in the right direction and will provide the skeleton around which the
project (see Figure 3P1-1).

Cirlling & Cotroluthons - Bevonn the Bog cormon wrocess - June 2008 85

CONFIDENTIAL BP-HZN-2179MDL00333392



l

CONFIDENTIAL

MMl

L

I \Uﬁ | u
M

J uumm

I Li
il

—
il

Mﬂl

l

:;.%r

Strategic Objectives

Technical Objectives

Exploration Well

e Discovery
w Dry Hole Scenario

» Appraise/Development
issues

License and Federal
Issues

Planning/Performance
Success case

£

w Success Case

» Understand Rock Properties

» Verify Seismic

» Acquire data to understand reservoir
w |dentify Fluid Propertes

» Determine Compartmentalisation

» Delineate contacts

= Biostrat information

Failure Case

Explain Failure

= €

Appraisal Wells

» Gather necessary data
to allow optimum
development strategy

« License and Federal
issue

Discovery

Dry Hole Scenario
Development issues
Planning/Performance

a & &8 B8

=]

Acquire further data to understand reservoir
Further understand the fluids

|dentify flow issue

« |dentify Compartmentalisation

Determine Completion needs

Understand the overburden

Further define rock properties

Determine Temperature and Pressure

=

] L] L] |

Development Wells

= Access Reserve
« Access Production

e Gain Reservoir
Information

= Gain Overburden
Information

¢ Access Injection

e License and Federal
issues

» Planning / Performance

-]

Position within reservoir

Length of pay accessed and available for
production

Zonal Isclaticn

Diameter requirement of penetration
Minimal formation damage

Ability to stimulate

Well integrity (barriers, thermal effects,
pressure etc)

@

T 9 8 ® ®

» Special completion requirements {sand face,

artificial lift etc)
» Life expectance
» |nterventicn capabilities

Figure 3P2-1 Objectives checklist,

g6
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Phase 2 - Data

Prior to exploring project options to capture value it is imperative that all relevant
data is identified and collated. Without sufficient data, value will be lost through
misinterpretation of facts, uncertainty and the need to base decisions on
assumptions. The data needs to be of sufficient quality, anc be provided in a
sufficient time frame to allow judgements to be made on feasibility, risk, cost and
probability of success.

A significant proportion of “Right Sceping"” revolves around having a clear
understanding of the facts and identifying key areas of uncertainty that need to be
managed in terms of risk, Clearly the most significant arca of data is in the sub
surface on which the future success of wells will depend; from a viable expleration
prospect, a productive aea of a reservoir to a broad understanding of the
cverburden and identificaticn of drilling hazards. Other critical areas of data include
previous lessons learned for similar areas of activity, cffset well data (drilling
performance, costs, well performance, geological data etc), PSA requirements,
available technologies to be considered, commercia constraints/environment, facility
limitations, schedule constraints and environmental criteria (HSE and climatic).

Once the data needs are identified, clear accountability tc core team members
needs to be given to deliver the data within the required time frame. This is possibly
the greatest area of challenge, especially in the sub surface, where data is complex
and takes significant time anc resources to deliver to the required quality and
resolution.

Also, certain data requirements will be dependent cn others; for example pore
pressure interpretation will be dependent on seismic and basin modelling. Thus a
rigorous project schedule should be drawn up to link the data needs, how they
interface with each other and when they need 1o be delivered.

Bottom line — prospect options need to be identified and worked prior to the Select
phase to be able to capture the best value for the project.

Lirhling & Conroletons = Bovone the Begt conon wroeess - Jant 2008 &7
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The following is a list of data needs which is by no means exhaustive:

I

| |
D1 1
1 |
i

» HSE expectations and requirements.

» Offset Wells data (sub surface, producticn, drilling and completion
performance and costs).

» No Drilling Surprises (seismic interpretation of faults, drilling hazards,
poreffrac pressure determination, 3D visualisation of reservoir and
overburden).

» Lessons Learned for similar areas of activity/wells,
» Licence and PSA details.

» Project constraints.

= Reservoir issues — ranked list of prospects.

« Fluids issues.

+ Completion issues.

» Technology needs/Available Technologies.

» Rig requirements and availability.

« Commercial issues and constraints.

« Benchmarks for performance.

&8 Silling & Sorrplenens = Bevone Vi Suat cotoreun orecess - June 2008
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Phase 4 — Options

Having established the value adding criteria for the business, the objectives for the
project and having the right data, the team are now wall positioned to consider
options and concepts to realise the value identified.

One means to come up with ideas is to conduct one or several facilitated
brainstorming sessions where anything goes. No idea should be considered stupid
or unsuitable at this stage and this is where the team can be at its most creative. It
is crucial to widen the sphere of experience as much as possible, therefcre .nwtmg
in peers from Technalogy (EPT) and other Performance Units for peer assist is key to
success and to ensure that all options have been aired.

Remember Key people and Technology — Pecple being the cere multi-disciplined
team, people who might have done it before and technical experts who understand
the technologies involved.

Itis important here not to make snap judgements on ideas to avoid stifling what
should be a highly creative process. Having a reasonable understanding of each
others business often allows us to see things differently and bring a new
perspective. Use of visualisation tools such as the HIVE have proved to be invaluable
in helping us see each other's perspective; i.e. Geologists can see what Drillers are
attempting and understand the technical challenges, Drillers can see the complexity
cf the sub surface and understand the reasons for uncertainty, and Wellsite Leaders
can add their operational experience. Once ideas have been captured they need to
be worked further to achisve definition and reality. This is now the time for challenge
and further exploration into pessibilities, oppertunities and pitfalls.

Ideas that survive this stage should then be screened for viability. One tested way
to achieve this is by team vote and then by assigning champions. Firstly screen by
veting for each idea:

» Does it have merit in meeting the objectives and achieving the value for the
business?

¢ Does it appear 10 be feasible?
» Does it deliver the abjectives in an economical / cost effective manner?

» Does it meet the requirements for integrity and life of well needs?

Calling & Corvolevons - Buvone Ui Bus coreon orocess — Jung 2008 89
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« Does it carry unacceptable risk?
o Can it be delivered in the required timeframe?

Once screened, team members should be asked to champion what should now be
viable options. In this context a team member could be one of the peers or
tecnhnologists you invited to the brainstorming session(s]. All options with a
champion and all those with a higher score than the lowest championed option
should be taken forward into “Analysis” together with a clear understanding of
ownership within the core team.

In CVP terms, this is the end of the Appraise stage and the team should document
their recommendation and supporting rationale for Option generation in a Drilling
and Completions Uncertainty Statement (DCUS). The DCUS will identify the
background to the project, the data considered, benchmarking details, a risk and
uncertainty summary ard the methodolcgy applied to identify the different
oplions to be taken forward. Applicable technologies and best practices should
be documented at this stage as should a prognosis of high level costs and
forward schedule. The DCUS will be a key component of the Decision Support
Package (DSP). The DSP is & compilation of key project information and is used
to plan project activities as well as document project considerations and
decisions against which the decision makers (or Gatekeepers) will sanction the
project to proceed to the next phase.

90 Calllings € Sorpnlerions = Bovore Vie Sust sorrmren crucess - cune 2008
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Phase 5 — Analysis

The "Analysis” stage of Right Scoping involves working the options to gain a high
degree of understanding of feasibility, risk and cost and determining appropriateness
in terms of delivering value and meeting objectives. Use of appropriate engineering
to0ls, risk, cost and economic models is essential. The number of options taken
forward into this stage wil dictate the complexity of the work-scope, however a
high degree of project management discipline and assignment of specific team
member accountabilities is required with clear milestones set for delivery.

Technical well objectives aligned to the strategic objectives should be defined at this
stage (sec objectives table under “Objectives”) to provide further focus on the
analysis of the different options.

Each option needs to be examined/analysec to determine its appropriateness “or the
project and how it affects other project components (if applicable). Overcoming
drilling hazards, casing design, directional constraints, torque/drag, hydraulics,
completion, stimulation and intervention requirements etc. all need to be taken into
account.

Probabilistic cost models (e.g. multi-well and single well estimator tools) should
acdress assumptions made and identify key areas cf sensitivity and uncertainty.
HSSE and well integrity issues must be addressed.

At the end of this stage all of the options/concepts should be documented in a
manner that captures the key components described above to allow them 1o be
ranked in a consistent manner. All risks should be addressed in terms of appropriate
requirements for mitigation and pessible outcomes for uncertainty included in the
cost estimates.

One means of examining the appropriateness for options is to test them with tne
simple statement:

"Everything you do and design for on a well project
must be linked 1o the well project objectives”

It there are aspects of the design or concept that do not meet this sense check then
they need to be re-worked or dropped.

Lhililng & Corvalctons - Bevoe the Bost curimon orocess - June 2008 9
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Phase 6 — Ranking

Having worked up the options in terms of feasibility, cost, risk, deliverability of
cbjectives and generation of value to the business, they need to be ranked to
identify the most appropriate concept(s) to take forward for detailed engineering.
Decision making tools may be required to resclve pessible conflicting information.
This may well require the support of appropriate professionals skilled in this area.

Economic models will help in ranking worked options as there Is always an uncertain
trade off between value and cost. At this stage it is important to maximise on value
providing the prognosed costs do not override the economics and value delivery.

A great tool 10 rank options is “Paired Analysis' This provides a weighting for the
project value criteria which can then be used to rank identified options. The Value
criteria will normally be those identified in the first step of "Right Scoping” —Velue.
A simple example of a decision using paired analysis Is explained in the following
figures. Often with many criteria it is difficult to determine their pricrities for given
projects. By comparing cash value criteria versus another {i.e. pairing them) allows
the team to make a clear judgement of their importance and weighting comparec to
each other. Cnge you have the value criteria weighted you can rank options against
them. The example given (see Figures 3P6-1 and 3P6-2). is for a simple decision to
be made on selection of a mode of transport for a given trip, but the message on
how the tool can be used 's clear. From the analysis the best way to travel will be by
plane.

Step 1: Weighting the critlerla

B Score %
A 1 4.3%
B 12 BR2%
c 2 1%
D 1 4.3%
E 7 20.4%
23 100%
< 1 > 2 3

Guide

Compare each criterla agaiast each other and give rslatve soints 10 the More mpartan: crireria

ag: In the cell A/B Salety (B) is muct moie imor-aat than cost (4) thus entry = B3

g, In the cellS/D My comfort (D) is g it rmo-e mortant than time (C) thus ently = D1

ag: In the cell D/E reliasility (€] is raazo~ably mare Important than my comfert (D) thus enty = E2

2 Now add uo all the solnts atached to the As, Bs, Co etc and put tha total in the appropriote score call

#0: adding up oll 1ne A points = 1, 50 put 11 the A score cell
aq: adding up all 11e B soints = 12, so pLt 12 (1 the B score cell

3 Calcuare the percentage score for each of the critena which gives the “slative walghung

Figure 3F6-1 Paired Analysis - Weighting the Value Criteria

92 Crillirg & Zorruletlens = Bovone Vi Sest sormren orecsss - Jung 2208
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Step 2: Applying the weighted eriteria to each of the options

g

i1 ki

||||I”‘l"\i?Ii.”3|Hiiiﬂiiiﬂl&‘l"ﬁlﬂ. N T

Critena Applicability né ‘&{\"\ Crite-la Weighzing x Agp lcabelity né '$§'\
‘(§g ¢ N & & &
& Q’ From Stap 1 cP* & é\ 4 Nad
@" & ¢ _ \ & & &

Ortion 004 05 009 004 030  Value Ranking

| Train | [0043 | 0522 | c.087 [ 0086 | © 0.72 2

Car 0. 043 0 0.087 | 0.086 | 0.304 052 3

Plane 1044 | G174 | 0.043 | 0608 187 1

4

4

Gulde

T Apgly the crimena appicabil ty 1o each o the options and complete e mat ix flefr)
og: Train satisties low cost critera to a meciLm exten: therafore scores 1
. Tains in UK do nor satisty she good reliability eiilena thesiore scores ©

-4 Mulr\ply the crite ia applicability Seores-by-twangh ng for esdl o Ten and complate the matox (nght) Apphiaability
e Train cost scora 1 x cost waighting 4.3% — 0.043 of Critera
ag; Plana reliability score 2 x Goad 1elability welghting 30% = 0,608 Lod =0

3 Add the 1ol soore for each option (rows: Med =1

4 Ran the Opions ancnrding 10 the scoras Fich =2

Figure 3P6-2 Option ranking using weighted value criteria

Details of the ranking process / system employed demonstrating alignment to value
drivers and objectives must be documented to provide an auditable trail of how the
decisions were made.

Again a Drilling and Completiens Uncertainty Staterment (DCUS) should be prepared
for the selected concept(s) covering the same areas identified in the Appraise stage
DCUS but in more refined detail. This will form the basis for recommendation to the
decision maker(s) to agree 1o proceed into “Define”3 with the preferred concept.
Once the preferred concept has been approved the “Concept Freeze” should be
implemented.

The freeze dictates that no further changes 1o the concept taken forward to
“Define” are allowed, previding the space and freedom for engineers to further
develop the concept(s) and ensure fit for purpose design 1o capture value and allow
effective and efficient execution.

3 Detine - Flnalise oroject scooe, cost and schedule and get project funding — Develop anc cefine the selected option(s) and
provido tha appropriate level of dotalled clanning anc design noeded to dotarmine tha scopo of tho projoct and 1o dovolep
Class | costand schodule esumates.- dellverable - Sanction/ AFE/ funcing ana resources for aroject.
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Phase 7 ~ Statement of Requirements

The most important deliverable of “Right Scoping” is the Statement of
Requirements {ScR). The SoR is the basis on which all future decisions are made
with regards to well design and execution. [t must capture the value adding
decisions made during the process and cover all aspects of concept design that
address risk and are crucial to successful and safe executicn and operation. 1t must
be signed off and agreed by the multidisciplinary team and communicated to all
team members before detailed engineering work commences.,

An SoR should NCT:

» Be so detailed that it is impossible to complete in sufficient time to allow detailed
engineering.

» Be so long that you cannot find or remember anything.

w Be so detailed such that Management of Change (MoC) becomes totally
impractical.

» Be so vague such that it cannot be used as a clear guide for well purpose.

Figure 3P7-1 details the required contents of the Statement of Requirements (SoR)
for a Well.

Often, the amount of data in a given SoR can be substantial — especially for a large
well projects. In such cases it is recommended 1o capture the salient points in the
form of a one pager or poster 1o keep the team focused on the key aspects of the
well.

Figure 3P7-2 shows an example given for the Central Azeri project.

94 Ciiblling: &, Torrpleneng - Bovone Ui St co i ron Jrocksy - June 2008
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N Jb5‘nf1caﬂqn: gensration of velue * General Data - Location, Licence, Well
. E’e;hfaﬁf:;;‘i’:’{om e designation, Classification, Prospect details.
& Bertiis wdess o wrhich ' * Well Objsctives: Stretegic: Drilling and
dg i, f el completion porformance, HSE, Licerce
i Bg Daf": chicl to Commitments. Technical: TD criteria, Data,
sxfgcssﬁ ”t.a” AR BRAEURION proguction, resarves aceessad.
- 3\","!“0'?;:2 10?% licabla) = Sub surface prognasis and uncertairties:
‘ell history (T applicable). Overburden and reservoir. Drilling Hazards:
* Ris< Management plan: The surnmary of key drilling hazards to be managed
process by which project risks avoided or mitigated. Pressure and Termperature,
will be managed. . Fluids description (prognosis).
* Provisional costs and economics = Well Location and Targets: Surfoce and bottomn
Including costs for detailed hole.
design and project planning = Sita Survey details.
. Ssaltlwlil g Deites Ptk = Qutline well design: Casing design, completion
Sll:Ranirg LARiEeckagn design, trajectory. Data Acquisition Flan,
suspension/ abandonmant plar (if applicable),
* Constraints and Tolerances.
@ J L
-/

Figure 3P7-1 The Required Contents of a Wells SoR

Value Drivers — Accelerated production 23mmbbl year 1, 34mmbbls year 2. Enhanced RAOR increase from
26.4% to 27.8%. Addxing $85 million NPV10. Value derived trom accelerated first cil rate enhanced by
keeping suspention and cmpletion design simple to mimimise tieback and completion time on platform
installation.

Primary Objectives — Pre-install high angle wells such that they are tied back and completion installed
shartly after platform installation for immediate production.

Concept — High angle well through reservair to maximise production. Type | wells: 1st six walls — 12" hole
through reservoir, step out <2500m {inc BOOm through reservoir, casing hole. On tie back, run basic
completion with TCPs and perforate. Type Il wells: 2nd six wells — 12" to top reservoir, run 8 5/8” casing and
suspend. Tie back after Type | wells on production, drill reservoir, install open hole gravel pack and
completion. No testing of pre-trill wells prior to platform installation, Targets: Must be adequately spaced to
limit production interference (pressure support 18 months post platform installation).

Risks to delivery — Schedlue: Need to deliver minimum 8 wells (incl 6x Type wells} prior to pipeline
installation.

Wells: Geohazards, wellbore stability, high torque and drag, cuttings d sposal,

Costs and Days — Inclusive of tie-backs and completion;
Mean: Type | wells — 39 days, £12.2 million, Type |l wells — 45 days. £13.2 million,

Figure 3P7-2 An example of an SoR cne pager.
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3.3 Scaling

With the different scales of wells projects around the world we cannot expect the
Right Scoping process to be implemented in the same manner across the board. For
large projects the expectation will be that Right Scoping is employed in its entirety
lo its broadest possible scope whereas for sidetracks or re-entries the expeclation is
that the minimum elements of Right Scoping will be covered meeting the main
expectations.

n i |
W M\W \HII O e

‘uw

The tree in Figure 3.3-7 identifies how Right Scoping will be used for 6 different
wells project areas and the expectations in terms of timing for the delivery of the
SoR and thus concept freeze.
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1 no drilline

} 4.1 Introduction

1 No Drilling Surprises {NDS) is an integrated process invalving Sub Surface
{(Geologists and Geoscientists) and Drilling and Completions (Engineering and
Operaticns). The single largest contributor to Non-Productive Time (NPT) in D&C
gperalions is downhole problems and stuck pipe. No Drilling Surprises (NDS) is the
‘ primary Beyond the Best (B1B) weapon to enable us to systematically address this
! performance challenge.

From reviews conducted in late 2007 and early 2008 it has been shown that the
front end planning is frequently very good. However the quality of monitering,
detection and reaction to downhole hazards during drilling operations was shown to
be much more variable. Also few areas demonstrated effective learning from
operations back into the well planning cycle. Emphasis also needs to be placed on
cross discipline working and communication.

The following areas were identified during the reviews highlighting where

prises———

i . 5 R \...' i ;'

\ improvements could be made to the NDS process and associated tools to deliver |,|; e

‘ more effective and sustained performance. I -,I_-_,,;g;:;
A i

1. NDS must encompass spud 1o TD activity i.e. it will now include shallow
hazards, and reservoir in addition to the overburden.

2. Cross discipline pre-drill analysis and scenario planning should be conducted
using a hole section by hole section approach. Clear communication of the
hazards with details on how they may be manifested and on how to overcome

| them should be made from the planning to the operations team.

3. It has been recognised that NDS risks should be clearly identified and actively
managed through inclusion in the wells risk register rather than separately. This
should be accomplished with the new NDS assessment toal.

4. More focus is required on executicn through delivery of the NDS plan. The plan
should address the potential hazards, how key information should be monitared,
hazards detected and how the team should react to their occurrence.

5. Greater rigour is required 1o ensure that lessons learned during the operation
phase of the well are transferred back to the planning cycle for the next well or
are captured for future operations

All of the above improvements will be facilitated by the new NDS assessment tool
that accesses global, regicnal and laczal subsurface problems. These guidelines will
provide the reader with an overview of the new NDS approach.

03
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4.2 Overview

Ne Drilling Surprises is an essential component of well planning and delivery that
aligns with the “Appraise’ "Select! "Define” and “Execute” and "Review" stages of
BtB Drilling and Completions Value Assurance (D&CVA). The aim is to identify the
optimum well location and trajeclory Lo minimise and manage subsurlace hazards
from spud to TD. Those hazards that cannot be managed out through design will still
need to be managed through effective real time prediction and reaction to minimise
non productive time. To ensure the continued effectiveness of the process, key
learnings from NDS experience gained from operations need 1o be fed back to
improve on front end planning and future operaticns. Subsurface models should also
be updated while the well is being drilled to communicate understanding and
interpretation of formations still to be penetrated. Successful “NDS" requires close
cooperation of, and communication between, all disciplines with a stake in well
planning and delivery. This is especially important between the office and the rig to
ensure that the execution plan 1o minimise “"No Drilling Surprises” is clearly
understood and manageable.

Successful “NDS" requires the use of supporting technologies to enable effective
team work and communication of the subsurface hazards and uncertainties. Good
examples of these are FIVE (Highly Immersive Visualization Environment} and ACE
{Advanced Collaborative Environment) that allow visualisation and transfer of real
time data in a format that can be understood by all.

"NDS"” provides a framework that allows optimisation of well planning, execution
and learning. For well planning a successful outcome will be an executable and cost
effective well trajectory that avoids major subsurface hazards while still hitting the
downhole reservoir targets. For execution a successful outcome will be a workable
plan that ensures the effective identification and communication of potential
subsurface hazards and allows the rig operation team to detect and react to them
appropriately.

102 Lollling & Sorrolalens - Bodns e 5080200 ren Diecess - wunt 2008
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Section 4
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4.3 The "NDS" Process

For clarity, and to guide users of the process, “NDS" is broken down into five key
steps that align with the five stages of Drilling and Completions Value Assurance
(D&CVA) (See Figure 4.3-1):

1. Overview and Data Gathering — Mapping of geclogy from surface or sea bed
to TD using conventional studies, and interrogation of offset data, lessons
learned ete, 1o ideniify potential risk.

2. Interpretation - Inlerpretation of geology and geclogical risk within a HIVE, ACE
or other visualization system.

3. Planning - Evaluation and mitigation of sub-surface risk using the NDS
assessment toolkit. The construction of an execution plan that communicates tne
risks and nature of the hazards, explores possible scenarios, their indicators and
how to react.

4. RealTime Focus — Clearly communicating the nature of the sub surface risks
and hazards to the Well Operations team on the rig. Real time analysis and
interpretation of data during execution that allows effective prediction, reaction
and avoidance of subsurface hazards.

5. Learning and Feedback — Post drill interpretation and analysis of geological NPT,
capture of learing into a local and Global library of subsurface risk.

Eirlllng & Corvolevons - Bovone the Bust conrron proess - i 2008 105
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4.4 Detailed NDS Process

There are five phases of the NOS process. They are:

Phase 1 - Qverview and Data Gathering
Phase 2 - Interpretation

Phase 3 — Planning

Phase 4 — Real Time Focus

Phase 5 - Leaming and Feedback

Cailing & Corroletions - Bevor thie Bogt oo on sracess - June 2008 107
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Phase 1 - Overview and Data Gathering

During the Appraise phase all relevant data that could have an impact on well
construction must be gathered. This will include subsurface and historical offset
operational data — the objective being to identify potential hazards and understand
their impact during the execusion phase.

The scale of the well or project will determine what level of interpretation will be
required. An idea of the leve! of application of the process is provided with each set
cf expectations for each stage of NDS. These should serve as guidelines only. A
conscious decision needs to be taken with regards to the appropriate application of
the process for a given situation or well type.

Although the NDS process is owned by both Drilling and Completions and Sub
Surface, the Subsurface Team Leader Is accountable for ensuring that the Cverview
and Data Gathering stage of the NDS process is followed by the multi-disciplinary
team in @ manner appropriate to the potential risks and the criticality of the well to
the business. The Operations Geologist is responsible for ensuring that this work is
undertaken, aloengside the conventicnal prospect generation and target selection
tasks.

At this stage a high level generic NDS evaluation must be conducted using the
Quick Look Section of the NDS Assessment Tool. (REF: Section 5). Major risks to
the well project will be identified through this assessment.

Expected Requirements to pass through “Overview & Data Gathering”
stage gate

Note: Scaling examples should serve as guidelines only. A conscious decision needs
to be taken with regards to the appropriate application of the process for a given
situation or well type.

108 Litlling £ Sorvolailes - Buyono L 3estoormron oiecess - June 2006
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Scaling

Expectation

Offshore Exploration
well orwellina
hazardous location
or with potential
surprises

Development Well
where hazards exist
but are known and
understood

20th onshore well on
same prospest or no
hazards expected

A eompleted Quick Lonk NDS
Assessment conducted by the mult-
diciplinary team.

Required

An understanding of the Site Selection
and Survey implications (potential for
shallow hazards).

Nequired

Establish the requirement for
supplimentary studies such as Shallow
Hazard, PPFG (Pore Prtesure and
Fracture Gradlent), WBS (Well-bore
Stability), Drilling & Completions Fluids

Required

Sense check

Light touch

A forward plan for Selection activities
including the use of the NDS Toolkit
(Ref: Section 6)

Required

Required

Required

A compendium nf all relevant
subsurface and drilling offser data.

Renuired

Renuired

Renuired

A preliminary Operations Forecast
based on offset wells far preliminary
PPDFG evaluation using offszt LOT
(Leak-0ff Test), FIT (Formation Integrity
Test), well control data and significant
NDS related NPT events.

Required

Required

Required

A feasibility assessment that
establishes that all proposed wel|
design concepts are possible with'n
geological and geophysical erd drilling
uncertainty

Required

Sense check

An initial well specific Risk Register
pepulated with theNDS risks
identified.

Required

Required

Field only

9

a RACI chart for the NDS warkflow.

Required

Reguired

Development only

Figure 4.3P1-1 Minimum expectations for NDS Phase 1,

Crrdling &

oroleuanz: - Bevos he Bost aon

N Orocess = Junce 2006

109

BP-HZN-2179MDL00333416



\
”|. nHH H ”'W III 'W” ‘l‘l |

mmg\\suwrprl-'

T
I’]O i d‘

Phase 2 - Interpretation

Having common tools far interpretation of the subsurface environment which
combines drilling information (offset and analogue lost circulation, well centrel, and
well-bore instability events) and subsurface information {stratigraphic surfaces,
faults, pore pressure, fracture gradient, well-bore stresses) is essential for mutual
multi-disciplinary understanding of the risks that could affect successful well
delvery.

The Subsurface Team Leader is accountable for ensuring that the Interpretation
stage of the NDS process is followed by the multi-disciplinary team in a manner
appropriate to the potential risks and the criticality of the well 1o the business

This phase involves using all the available prediction 100ls to ensure that the major
hezards are identified anc communicated to the wells team and that effective well
planning is undertaken to avoid or mitigate against identified hazards whilst still
maintaining an economically drillable well. At this stage it is envisioned that several
well trajectory options will be under consideration. These will need to be assessed
against the following categories:

« Reserves accessed.
» Production delivered.

= Ease of well construction.

» Drilling and completion cost.
» Facilities related costs (flow lines and production surface location).
o |ntervention cost.

For example, to deliver the most effective business outcome it may be better to drill
an easier well that delivers lower production than to drill a difficult but more
productive well that is delivered later or not at all. Alternatively, it may be wiser to
drill easier wells early in @ campaign to permit maximum learning.

This stage is focused upan detailed offset well analysis from both a wells and
subsurface perspective. This work should culminate in a detailed well specific NDS
assessment sufficient to allow confident selection of the appropriate well concept.
The need for supplementary studies in the Define stage should be agreed at the
end of Select.

10 Crrlllineg & Sorrplationy = Buvoni Lie 3080 2o ran Drecess - June 2208
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Scaling

Expectation

Offshore Exploration
well orwell ina
hazardous location
or with potential
surprises

Development Well
where hazards exist
but are known and
understood

20th onshore well on
same praspect or na
hazards expected

Offset well review conducted by
Operations Geologist and Drilling
Engineer encompassing well
construction and field operations (e.g.
production and injection history)

Required

Required

Light touch

A statement nn the rbusmess nf rthe
selected well concepl in adcressing
the seismic and geolagical uncertainty
from surface to TD {including well
ﬁ!acement, TD criteria, shallow

azards and casing setting depths)

Required

An nptimised well trajectnry within
geological space eritically examined by
the multi-disciplinary team using a
visualisation facility

Required

Light touch

A detailed well specific NDS
assessment using the updated NDS
Assessment Tool (Ref: Section 5)

Required

Reguired

Light touch

A report on the findings from the NDS
toolkit wark programme to incluce
WBS, drilling and completion fluids,
shallow hazards and other studies.

Required

Required

Robust subsurface criteria for casing
setting depths.

Required

Requircd

Light touch

A summary of the impact of drilling
fluid selection on WBS and formation
damage.

Required

Required

Light touch

An updated risk register populated
with risks and mitigations identified
from the detailed NDS assessment
and ongoing work. Risks must include
Life of Field considerations due to
injection and depletion.

Required

Required

Data Acquisition requirements for both
success and failure cases as
determined from the Data Acquisition
Waorkshop [to include overburden and
reservoir needs)

Required

Required

Field only

Figure 4.3P2-1 Minimum expectations for NOS Phase 2.
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Scaling

Cffshore Exploration

well orwell ina Development Well

where hazards exist 20th onshore well on

Expectation hazardous location same prospect or no
or with p_ntent‘:al h"tﬁrﬁ:&%ﬁa”d hazards expected
surprises

A detailed Operations Forecast based
10 | upon findings and refinements from Required Reguired Field only
work conducted using the NDS toolkit.

A forward plan for Define activities
including casing pick programme, WBS
management programme, decision
trees and monitoring requirements.

11 Required Light touch

A statement that there is no conflict
12 | between the Well objectives and NDS Required Reguired
findings.

An NDS section in the Wells SoR (see
Right Scoping) clearly communicating
13 | the sub surface hazards and how they Regquired Required Field only
have been addressed in the well
design

Figure £ 3F2-1 Minimum expectations for NDS Phase 2 (continued).

Should the least risk trajectory not be selected for strategic reasons (e.g. secondary
targets above or below the primary target) then this should be communicated to the
Gate Keeper and an appropriate mitigation plan should be developed. This also
reguires that more effort should be placed in the Execution phase to ensure that this
incremental risk is mitigated effectively. It could be that some Execution activities
that are not mandatory for this class of well are utilised.

Data Acquisition on early wells should account for the tull development drilling
envelope (e.g. future ERD wells). In the event that circumstances change these
must be addressed in terms of data acquisition and predictive modelling.
Expected Requirements to pass through “Interpretation” stage gate

Note: Scaling examples should serve as guidelines only. A conscious decision needs
to be taken with regards to the appropriate application cf the process for a given
siluation or well type.

12 Lorilling & Corrplurlens = Bogenie 1ie 2040007 ren srocss - June 2008

CONFIDENTIAL BP-HZN-2179MDL00333419



Section 4

H ‘ | i “i | |"1-| M\HH\H HH”"” ‘HH lw ul ‘ i
| ‘_1;-_“““‘f i Ll \IHu IIHII e n e dm”lm‘n@ | U ‘

Phase 3 - Planning

Having established the preferred well design at the end of select, this phase
reguires that the detailed plan be generated using all the appropriate subsurface and
drilling engineering madalling taols. {Qutline details of the NDS toolkit can be found
in Section 6 and in detail on the identified web sites).

The define phase is all about generating an operationally deliverable plan based on
what has been learned in the course of our NDS workflow for Appraise and Select.

It is at this stage that the final well-bore stability predictions for the well should be
created and operations practices and procedures developed to mitigate associated
problems.

Itis the accountability of the Wells Team Leader to ensure that all of the identified
NDS risks and hazards are clearly articulated, understood and addressed in the well
design prior to the final operations plan being drawn up. It is the responsibility of the
Cperations Geologist and Drilling Engineer to ensure that effective integration of
geolcgical and engineering information and know how are combined to achieve an
effective plan.

Itis the rigsite operations team that will have 1o manage the plan at the rigsite and
communicating the risks to this team is crucial to achieving successful execution.
This has been a key finding of the reviews, and is an area that demands particular
effort.

At the end of this phase all the risks should have been clearly documented and a
plan put in place to remove or manage them and address the remaining
uncertainties,

Expected Requirements to pass through “Planning and Mitigation” stage gate

Nerte: Scaling examples should serve as guidelines only. A conscious decision needs
1o be taken with regards to the appropriate application of the process for a given
situation or well type.

Lt ling & Corolations - Bovors th Bost 4o on srocess — Jung 2008 gk}
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Scaling

Emlo[r);:isg]:ﬁetl or | Development Well | 20th onshore well
: where hazerds exist [ on same prospect
Expectation ng‘c:antignhgﬁﬁ?;“s hutare knownand | or nn hazars
potential purprises understood expected
A risk register with all risks mitigated ; ; .
1 siid Actions sddressed Required Required Field cnly
2 \'Avggall\?\%? ;?é%%?;;ﬁts Wik Required Required Field only
Decislon Trees in place for main NDS
uncertainties and risks that identify Light
3 | appropriate contingencies and Required : 08 e
decision criteria and decision
accountabilities
Detailed ND$S data monitoring ' Light
4 programme Required touch
Confirm RACI chart for delivery leam
5 | roles and responsibilities during the Required Required Field enly
execute phase
Demonstration that specialised NDS
suppart personnel [PPFG/W3ES or ;
6 other monitoring specialists) are Required
identified and available
A programme for monitoring and
interpreting drilling parameters that . .
7 indicate potential NDS problems (e.g. Required Required
hydraulic, tarque and drag|
Figure 4.3P3-1 Minimum expectations for NDS Phase 3.
14 Lhillling: & Somenlaiens = Biyone e Sest cotrron siecess - June 2208
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Phase 4 — Real Time Focus

The "Execution” stage of No Drilling Surprises involves:
» Communicating the plan so that all are aware and fully understand.

* Ensuring that all personnel involved with the operation are suitably trained to
implement the plan.

El

Implementing the plan:
— Ensuring that the NDS hazard identifiers are being monitored.
- FEnsuring that effective hazard prediction practices are implemented.

- Interpreting relevant data gathered real time to minimise the impact of unseen
sub surface hazards.

- Ensuring that agreed practices are followed 1o manage/overcome sub surface
hazards.

It is the accountability of the Wells Team Leader to ensure that the NDS plan is
communicated, understood implemented efficiently and effectively. It is the
responsibility of the Wellsite Leader and Operations Geologist to ensure that the
elements of the plan are effectively carried out.

Risks that were identified and planned for should be carefully menitored using real-
lime dala. Risks lhal were not predicted during Appraise lo Deline may still be
picked up, and mitigated through real time data interpretation, before it becomes a
problem. Remember that post train wreck investigation ofien yields missed warning
signs!

NDS must be a key area cf focus for operations staff throughout the execution
phase. As such NDS must lealure in the following which should be atlended by all
key operations personnel:

o Pre-spud meetings.
» Pre-section meetings.
v Pre-tour meetings.

» Daily operations meetings.

Chliing & Comrnlutons - Bevons e Bust conon wocess - Junc 2008 15
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For the above four meetings use “what if” scenarios tc emphasise the plan. Share
examples and understand how to read the warning signs.

= After action reviews after each well secticn.

Expected Requirements to pass through “Real Time Focus” stage gate

Nore: Scaling examples should serve as guidelines enly. A conscious decision needs
to be taken with regards to the appropriate application of the process for a given
situation or well type.

Scaling
QOffshore Exploration
‘ well or wellina vafe\‘f;glfa?:r%tsvézgt 20th onshore well on
s el | omnan | SEEELY
nurarises understood
Specific training on identified hazards
1| and their mitigation for key operations Required Light touch
persnnnel
“What if" scenario planning for each ! ;
2 section of the well Required Light touch
Daily communication to Operations ; ;
2 personnel of NDS hazards and risks Required Light touch
24/7 Real Time monitaring, evaluation
and interpretation of drilling anc i , As appropriate
4 subsurface data by component Required Required to hazards
personnel from spud to TD
Real Time updating of geolagical
b | prognoses and models based on actual Required Required
data obtained while drilling
Ensuring that drilling and ND3 datz are
effectively reconciled to avaaid drilling
problems (e.g. torque and drag, cuttings ; ; Light
6 volume analysis, mud condition each Required Required touch
associated 1o partcular sub-surface
phenomena
7 | Effective use of the NDS toolkit Required Required Light
touen
Figure 4.3P4-1 Minimum expectations for NOS Phase 4.
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Phase 5 — Learning and Feedback

Having delivered the well it is essential that an NDS Fvaluation Meeting (retrospect)
takes place 1o capture lessons learned. This has been shown to be a weakness in
the NDS workflow leading 10 repeated and avoidable NDS related incidents. These
lessons must be applied on the planning and execution of future wells on the field
and where appropriate disseminated globally. It is recommended that this review
teke place as soon as practical after the well is complezed but not later than one
month after completion.

It is the accountability of the Sub Surface Team Leader to ensure that all of the
identified NDS lessons are captured and addressed for future well planning and
execution. It is the responsibility of the Well Site Leader to ensure that after action
reviews are held, the Operations Geologist to capture lessons learned and the Wells
Team Leaders to ensure that a multidisciplinary end of well review is held.

Interpretation and predictive models should be updated as a result of information
gained while drilling the well. This is important for improvements to be made while
planning subsequent wells out also to ensure that as staff change over the life of a
field. (the models need to remain current, valid and accessible).

A key component of the enhanced NDS assessment Teol is the Risk Library or
template. This comprises the learning archive for local and global NDS risk elerrents.
This library should be updated at the end of each NDS assessment and retrospect,
Risks of federal significance should be communicated 1o the NDS Library Custodian
(refer to Subsurface and Wells well planning community of practice. The aim here is
to be able to access historic risk elements for past wells within the NDS
assessment tool.

Expected Requirements to pass through “Leaming & feedback” stage gate

Note: Scaling examples should serve as guidelines only. A conscious decision needs
to be taken with regards to the appropriate application of the process for a given
situation or well type.
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Feedoack

Scaling
Offshore Exploration
wellorwellina | DE/@lePmentWell | 504 orchore well on
Expectation hazardous location but arc known and | S3Me prospest or no
or wga?:pr:iust:::ial uridarstaod hazards expected
End of Well {or Well programme) . . ,

R d
sviei (Hetrosiet Required Required equire
Drilling Engineer to capture key

2 | operational NDS lessons learned Reguired Required Required
and update operational practices
Operations Geologist to update Light
3 | local NDS risk library with new Required Reguired it
leamings/issues
If significant, forward NDS
4 | leamings to Global Required Required
Library/Network
Interpretation and predictive i )
5 models updated Required Required
Figure 4.3P5-1 Minimumn expectations for NDS Phase 5,
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Section 4
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4.5 Enhanced NDS Assessment Tool

Overview

No Drilling Surprises (NDS) means the management well construction risks which
arise from the subsurface environment. It is based on scme simple principles:

= Risk identification — “no surprises” - is not enough. NDS risks require positive
action.,

» NDS risks are managed in the same way and held in the same place as other well
risks.

» Continuous improvement is achieved by closing the learning cysle. This must be
done locally and globally.

No Drilling Surprises Instructions

195 wiarkbaae 1s part of the revised NS prosess: Culch NS {rptional

Comploto this shoot for & mpid overviaw
of wall or drojaet NS ssues

. | e
Risk Library -+ NDS Tomplate NDS Template e S T R MDS Process|
Haviow st of rska in tho Edit copied risks and edd new !
b oy & INDS Temnplate
g\ahn\_lr,rnry. Copy ony which cnorn an nooosaary O, E. ) ] Mk @ oty o the NDS Template workshivet and
zre Incally rolevant Acld ralavant local pxpononce G, name aftar your planning woll - 0.9, *ABC-1 NDS”
into =ho NDS Tomplato Irpt local ho'o sizos and YRR PANAING i
D, E-D,E mateh thase 1 sks © | ¥
ABL-1 NDS
i Extor header dota. Aun down the riok Lot
Sharing solacting any which arply ta tis wall F
11 [t #rm Any nises which & Fe e e e
ought 10 be included in the glozz| T - =
NS Risk Library, napio sham ABC-1NDS + Lommuﬂ Proouss Risk Regisier
hore and periedically fsrwoard -hs | H Copy the dentifiad rsks (K - P) ampty rews in |
workshaat 1o 1ha NDS 1 itvaren” the Common Procass Rist: Registor (C- H

Workahaot tio
Indicatad in GREEN: NDS

Input columns ero Retrospact
indicatad in BLUE: A,B Held a multkdiselplinary

close-out session to
Glabal learmning bop rewew parformanco.

Updite NDS Tomplute

Local lparning loop I! with local ris< lezmigs

Figure 4.5-1 The No Drilling Surprises Process.

Common Pracess Risk Ragister
Accossing the risks, assign and trzck actions
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The NDS process relies upon the exchange of risk cata between three tcols:

* The Shared NDS Risk Library. A compilation of known NDS risks fram around the
world. The Library is maintained by the PPP-WBS Network.

» The Risk Reglister for the well or project (see D&CVA — Risk Management).

= The NDS Workbook. This is an Excel workbook used prmarily for identification of
NDS risks and capture of local knowledge.

Step-by-Step Process

This section describes the process shown in figure 77, The Instructions worksheet in
the NDS workbook has a little more detail.

1. NDS Template Set-up

This is a once-only activity for your team — although you will need 1o add to the
template as you learn.

i. Copy risks from the shared library into the NDS Template worksheet. Risks
which you are certain will never impact any of your wells need not be copied
across.

ii. Where you have local experience of a risk, summarise this, along with any
lessons learned, in the space provided.

iii. If you know of (or suspect) risks which aren’t in the shared library, add them to
your Template.

iv. Fill in whatever cther header information is common to all your wells. If your
casing program is the same in every well, you can enter a hole size against each
risk too {if a risk may appear in two or more hole sections, make copies of it).

120 Lirtlirgs & Zorroletlens = Bovene 11 3est cormren 2ecess - o 2208
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Classification of NDS Risks

N

Dividing a long list of risks into groups and sub-groups makes managing them
much easier,

The Well Risk Register provides two levels of classitication — “category” and
“subcategory” It is recommended that “NDS" be defined as a categery, with the
subcategery being the separate hole sections. This is how the NDS Workbook is
set up.

In the Shared NDS Risk Library, it would make no sense to classify risks by hole
section, since geology and well designs differ around the world. Instead, each
risk is given two separate classifications: “Geclogical” e.g. salt and “Operational”
e.g. RCPR This makes it easy to select risks from the Library for inclusion in local
NDS Templates.

When a risk is transferred from the Library 1o the NDS Template, it loses its
geological and operational clagsifications, and the user assigns it a hole section
{subcategory) instead. The category name (“NDS") is automatically assigned by
the Template workshect. Even without the Library classification, the risk name
and description should make the source and impac: of the risk event abundantly
clear.

Cibling & Cotrolition: = Bovoie e Bt oo on orocess — Jung 2008 121
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i. Early in the planning of a well or project, it is sometimes useful to get an overall
view of NDS risk. To do this, fill in a copy of the “Quick NDS" worksheet .This is
very similar in style to the Early Warmning Indicators tool (p. 77).

ii. To start the NDS assessment proper, make a copy of the NDS Template
worksheet, rename it (after the planned well) and fill in the remaining header
data.

ii. Go down the list of risks, and flag each risk which might possibly impact the
well. Make sure the hele section is entered for each flagged risk.

iv. The NDS Template automatically sorts and summarizes the risk data. Copy this
block of data directly into empty rows in your well Risk Register.

_NDS Risk Managemen

Follow the assess, respond and control steps of risk management for NDS risks just
as you do for other well risks (see D&CVA). This ensures the risks are visible,
prioritized correctly and acted upon.

4. NDS Learning

i. When the well is finished, hold & retrospect meeting 1o discuss NDS lessons
learned. Capture them in your Template by adding comments 1o risks, or by
adding new risks.

ii. If you identify a risk which is not in the Shared Library, describe it in the Sharing
worksheet in the NDS Workbook and send a copy of this sheet 1o the library
custodian.

iii. When you receive a update to the Shared Library, check to see it anyone else
has added risks which may affect your wells. If in doubt — give them a call.

Far more information about NDS Leamning, please access the BtBep website at:
http /fepsegmentcommonprocess.bpweb.bp.com/Defau't.aspx?tabid=173

122 Liilling & Tomrmleiluns = Buan L S0 oo ron Diecess - Jue 2208
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4.6 The NDS Toolkit
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Integrated Pressure Prediction

Pore pressure related events still incur significant NPT in BP operations globally. We
should view the prediction of pore pressure as a well design exercise. The goal is to
determine the degree of uncertainty in pore pressure so that a well design can be
made to address that uncertainty. Obviously, the more we reduce uncertainty, the
less flexibility (cost) required in the well design. However, not understanding the
uncertainty associated with the pore pressure prediction at the time the well is
designed will increase the risk of having an inadequate well design.

Integrated pressure prediction involves three areas:

» Basin modeling.
» Pore pressure prediction from seismic.

» Pore pressure prediction from analogues.

Basin modeling

Basin madeling at the exploration prospect and field appraisal / early development
stage. Basin modeling can be run for pressure prediction in 2D (Temispack) or 2D
(3D Temis). The best solution is to apply a three dimensicnal basin model (via 3D
Temis) as used in Thunder Horse — DW GoM, Andrew field — North Sea and Shah
Deniz — Azerbaijan. 3D Temis reconstructs the burial history, thermal and oil and gas
generation history, along with the development of pare pressure, effective stress
and vertical stress. Calibration of the model with pressure and temperature data
from wells in the study area or offset wells is a critical part of the process. It thus
provides a 3D pressure vo ume across the study area that can be used to cross
check the pressure prediction trom other technigues (see below).

Good websites for mare infarmation are:
http:/fveww.beicip.com/himl/software-products/temis3d.htm

http:/fupstream.bpweb.bp.com/ut/default.asp?id=87 (Petroleum Systems website)

Cirllirg & Sorroluvons - Bevore te Bost 4o e on arueess — JUng 2008 123
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3D Temis is seen as one of the building blocks for the Stress Cube (a three
dimensional model of pore and fracture pressure and the insitu stresses within the
earth that will allow three dimensional casing seat selection and well-bore stability
modelling).

Pore pressure prediction from seismic

This involves using seismic stacking velocities to pred.ct pressure using one of the
published algorithms. Presgraf software is the in house tool used to take seismic
data and produce a well specific pressure prediction. There are many methods
published for this. The PPFG website contains a great summary of those approved
for use within BP and their limitations.

The best website for information on people, best practice and Presgraf software
downloads is:
hitp://ppfg.bpweb.bp.com

Pore pressure prediction from analogues

This invalves using offset well data predict pressure by shifting the depths up or
down dependent on the relative movement between the planned well and offset
data. The PPFG website contains a great summary of those approved for use within
BP and their limitations.

The best website for information on people, best practice and Presgraf software
downloads is:
http:/fppfg.bpweb.bp.com

Best pressure prediction results will occur when the seismic velocity, Basin
Modelling, and analog methods are all employed (assuming the methods are
appropriate for the planned well) and the results integrated to provide a uniform,
reinforced conclusion. Differences in answers can be used to characterize
uncertainty. However, the inappropriate application of a method can produce
uncertainties that are unjustified and costly. Consult with the experts to determing
which method (if any) is justified. There is a Pore Pressure Assessment Tool that can
be used 1o help the NDS team to determine the best approach (see PPFG website).

See Figure 4.6-1 for the Well Planning Toclkit.

12¢ Liellling & Somrmleilens = Buone e St oo ren decess - wine 2208
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Faults and Fractures or Structural Geology

Loss circulation via faults and fractures is another major cause of driling NPFT. The
key action here is mapping the faults in three dimensions in the overburden around
the well-bore. The Shah Deniz and the Valhall Subsurface teams have the largest
detabase of integrated Subsurface/Geology alongside crilling NPT events (losses,
well-bore instability) in the Landmark environment (The software to use is 3D
Drillview Knowledge Management — DIMS and Openworks are Integrated).

Most of the value comes from merely understanding the intersection between
faults relative to the well-bare and understanding its impact on geomechanics. The
well trajectory should be adjusted to miss fault zones or the mud weight needs to
be optimised to deal with weak rocks and/or prevent losses. The next level of
sophistication is understanding the stress fields arounc the faults.

Within the contracting industry there are several companies with this type of fault
interpretation and mapping expertise. Contact the Structural geology and
Geomechanics network for mare information (G STRUCTURAL GEQLQGY in the
GAL or via the EPT website

http://upstream.boweb.bp.com/EPT/home asp

The issues cencerning fault drilling have been summarised in the Fault Drilling
Guidelines which can be found at the WBS website:
http/fwhbs1.bpweb.bp.com/

Well-bore Instability Madelling

Failure of the well-bore due to well-bore instability is another major cause of NPT,
especially on development drilling, where well inclinations are typically much higher
than in exploration and appraisal wells. A geomechanics prediction should be made
for where any of the following conditions apply:

a Prior to commencing appraisal or development drilling on new fields.
» For wells passing through or within 2000 feet of salt.
» For specific wells where the well deviation is in excess of 50°.

» For specific wells where the well deviation is within 30° of the bedding plane (this
rmay occur in modestly-geviated wells in areas of complex geology).

» |n areas where ‘abnormal’ tectonically stressed conditions may occur.

126 Ll € Sorrmleriens = Bovoris Lie ZRstoormren tiucess - sune 2008
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* In locations where off-set well experience has indicated significant NPT,

The Well-bore Stability Assessment Tool has been developed to assist the NDS team
to determine the level of WBS analysis required and can be found at the WBS
website.

The recommended in-house software tocls for assessing borehole stability are those
developed by GeoMechanics International Inc. (www.geomi.com). These include the
software packages GMI*S=IB™ (Stress and Failure 'n Inclined Boreholes) and
GMIeWellCheck™.

The BP Well-bore Stability website may be found at:
http:/fwhbs1.bpweb.bp.com/

On this website BP's “Best Practices and Workflow for Well-bore Stability
Preciction” document can be found. This document provides guidance on the
necessary BP-approved’ steps to be followed when conducting a well-bore stability
assessment analysis. This document may also be provided to third-party contracting
crganizations who undertake well-bore stability analyses on BP's behalf, subjec: to
suitable confidentiality agreements being in place. The purpose of this document is
to ensure uniformity of a celivered analysis, free of author or company bias, which
incorporates BP's best practices and knewledge. This downleadable document is
periedically updated to reflect current evalving understanding.

Shallow Hazards

Please refer to Standard Survey Specifications — Site Investigation Guidelines within
the following website:
http://ut.bpweb.bp.com/survey _networl/

The two primary shallow hazards are shallow gas and shallow water flows.

Shallow water website is;
hitp://ut.bpweb.bp.com/swi/

Previcus experience has shown that 3D interpretation of the seismic and use of that
data in a visualization envirenment with the wells team has lead to a greater
understanding of the uncertainties surrounding the shallow hazards. This practice
should be followed in all cases (even if only using a desktop machine to view this
data set).
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Well-bore Pressure Management at the Rigsite

Well-bore pressure management at the wellsite involves having a dedicated person
at the wallsite who integrates all the data around the rig to manage the window
between pore pressure and fracture pressure. It involves analysing data from the
mud loggers, Annulus Pressure While Drilling MWD, and the cuttings being
generated, and where applicable Seismic MWD sensors. This data set is then
caompared with the plan for the well and deviations from plan are fed to the BP well
site Leader as required. The engineer can be focused on a variety of problems: pore
pressure, well-bore instability or general drilling optimization. BP have normally used
this service for pore pressure and well-bore instability management.

This service is available from all the main suppliers.
hitp//upstream.bpweb. bp.com/uthome.asp?id=99

Real Time Transfer of Data from the Well-bore to Onshore
Models

This involves linking the wellsite MWD/LWD & mudlogging data with the onshore
planning models. This available technology allows data to be pushed straight into
Openworks. Cpenworks is the ‘hub’ that all the subsurface interpretation tools hang
cff, thus allowing resistivity, GR and sonic LAD data to be placed against depth
converted seismic. This allows the subsurface specialist to assess whether the
formations are ceming higher or lower than planned and make quicker
recommendations to the drilling team on what mitigation needs to be put in place.
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5.1 Introduction

Within Drilling and Completions, the chesen process for continuous performance |
Il

This is a method to support our aspiration to achieve the ultimate in terms of
performance - tc be the best. We all recognise that there is always an opportunity
10 improve, a gap in performance to be identified and closed. |

\
{
1
‘ improvement is Technical Limit.
\

This chapter will help you achieve the goal of continucus improvement.

you call it. There are numerous alternative titles, but the principles and the
processes are broadly the same. The important thing is that you have a process
which addresses the requirements of performance improvement without
compromise to HSE.

“Technical Limit” is not just a process for BP personnel. It needs to involve the
whole team from planning through to execution. Contractors and BP staff alike
regardless of discipline and seniority must be fully engaged and aligned to achieve

Although we name this process “Technical Limit" it essentially does not matter what i
I
|

the goals of performance improvement.

Assurance (C&CVA) to ensure the engineering and planning reflect latest lessons
leamed and design princip'es, and to ensure flawless execution of the plan and to
learn for the next time.

In the following text we identify the key levers for continuous improvement,
principles and practices and the tools to help you undertake the process and
improve performance. It's about efficiency and organisation, not speed. Not all our
teams and operations are the same, so we will show you how 1o scale your process
accordingly. But however you approach it the principles are simple:

The process is used through all the phases of Drilling & Completions Value |

@ |dentify the performance gap.

« Engage the team.

|

I
» Figure out how to close the gap. 5
» Learn how 10 do it better next time.

133 “
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This document is intended as a high level summary of steps necessary to plan,
implement and monitor a Technical Limit process. More detail is available on the
Beyond the Best website and on the supporting CD. Under Common Process,
Technical Limit, there are a number of supporting documents and examples that
will enable you to build a solid process.

E‘

|

I

|

http:/fupstream.bpweb.bp.com/EPT/home.asp?id=3581
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5.2 Basic First Principles

The principles for the “Technical Limit" process are similar to those that apply to
successful management of any project. These are:

» |eadership.

» Engagement and Alignment.
» Effective use of Data.

» Planning.

» | earning.

Leadership

The single most valuable aspect of any performance improvement initiative or
process is that leadership engages with their teams and provides motivation to stick
with it.

The fundamental elements or the "four E's" of leadership are:

1. Envision

You need a vision, then you need a plan 1o achieve it.

What is your vision for the team — where do you want to be in one year's time with
regard to NPT, days per 10,000 feet and days per completion, cost per foot or other
performance metric? Share the visicn, help your team icentify where they could be,
involve them, coach them to recognise the gap and show them how “Technical
Limit" can heip them reach their goal.

2. Enable

Leaders need to create an enabling environment to encourage the right kind of
actions (and reactions). Chcose the right people to get the job done, and recognise
and reward them for it. Identify and pursue the means of getting the job done —
through influencing, persuading, encouraging and coach ng. This is not a ene off job
but needs to be continuous and visible.

Be prepared to help them out, hold hands and guide.
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3. Empower

If your team develops a new way of doing things that meets the expectations of the
"Technical Limit" process then you must encourage it. Encourage them to pass an
to others what they are doing — best practices are to be shared. This also builds a
sense ot pride and achievement.

4. Energize

To realise goals, leaders need to provide the right help, resources and space to get
the job done. More than anything else they need to inspire respect from those in
their teams through visible and active contribution in their pursuit of performance
improvement — a relentless catalyst for change. If team member's perceive any
reluctance or hesitation on the leader's part this will result in lack of belief and trust
- and the inevitable failing of the process. The successful outcome of the “Technical
Limit" process is reliant on leadership.

One of the minimum expectations of the process is to hold a Leadership
Engagement session at the outset to ensure that all the leaders “get it own it, are
aligned and committed.

Who are the leaders we are talking about?

v The Performance Unit Leader should be the Sponsor of the goal of continuous
improvement,

= The Wells Programme Manager provides direction, context, appropriate resources
and space.

» The Well Team Leader /Drilling Superintendent and the Drilling Contractor Rig
Manager are collectively accountable to make the process happen.

» The Sub Surface Team Leacer ensuring engagement of the sub surface team in
their contribution and ownership during the appraise, select and review stages.

» The SDE/SCE and Service Company Representatives own and deliver the process
in the planning and learning phases.

» The Wellsite Leader and Senior Toolpusher/OIM own and deliver the process on
the rig.
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Engagement and Alignment
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One of the most challenging roles of the leader is to engage and align all those
involved in the "Technical Limit" parformance management process. Breakdown will
aceur or the process will be less effective unless there is common ground and
ownership of agreed goals between all the stakeholders.

Alignment is a foundational but frequently overlooked first step to develop the
desired performance improvement work culture. Leaders need to "get everybody on
the same page' with regards to what the team is trying to accomplish regarding
Performance Improvement and how it will be implemented.

Unless we and our contractors are aligned in service of a common performance goal
we will struggle to achieve improvement. There are many such goals that are
mutually beneficial to all - what is geod for us needs to be good for our contractors
and suppliers too. This needs to be agreed at the highest level prior to tackling
aspects that will ensure engagement of all the team.

Key factors for achieving alignment include:

» Identifying and agreeing common goals and outcomes — including KPls.

v Identifying barriers or gaps that prevent us achieving thase goals together.
« Developing Action Plans 1o overcome barriers and close gaps.

* Agreeing on lhe melhodology Tor the process — the inputs.

» Developing a communication plan to inform and engage the team.

With Engagement we need 1o ensure that there is a clear understanding and buy-in
for the performance improvernent plan within the team. A clear vision of the
perflormance improvement cullure that we want 1o creale must be effectively
communicated and explained to all involved. The process thorough which we &im to
achieve performance improvement must also be fully established and understood.

Engagement comes through shared ownership of the goal and commitment from all
to achieve it and being valued and involved.

Factors that impact engagement of the team are:

= Involvement in decision making — the extent to which team members feel able
10 voice their ideas, leaders listen 1o these views and value such contributions.
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« Trust and integrity — how well managers communicate and 'walk the talk’.
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+ TheTeam — Individuals need to see how their contr bution impacts the success of
the operation and feel part of the team.

Data — Measurement and Analysis

A fundamental principle of perfermance management and the “Technical Limits”
process is the capture, analysis and use of previous operaticnal performance data.
Such data tells us how we have been doing and where we can improve. It Is
important to note that Technical Limit is NOT just about gathering data, it is primarily
about performance improvement through learning. Be cautious that the team does
not get bogged down with non value adding number crunching.

The DIMS and Openwells applications capture performance data from our drilling
and completion operations on a daily basis which allow us to determine the time
taken for specific operational tasks and whether any “lost time" was incurrec. This
tells us three things;

» |t provides a historical record of how we have performed, thus we can determine
our” best performance” for specific analogues as a time to improve on in the
future. We call this “best of the best”

« |t provides us with an understanding of whers time was lost, or "Non Productive
Time" (NPT). In Openwells this is normally coded ta tell us in what area or for
what reason problems occcurred so we can focus on managing the problem in the
future.

» The third aspect concerns “waste/inefficiency” This is sometimes known as
Invisible Lost Time or ILT. Although we identify NPT, this is not the whole story
with regards to performance improvement opportunities. By beccming more
prepared and efficient for the tasks in hand it has been demonstrated that s milar
percentage improvements can be achieved as those through elimination of NPT.

The original Technical Limit concept was to determine what drilling times might be
possible if everything works perfectly, i.e. what is the "Technical Limit"? This is
normally determined by engineers who have analyzed what could be possible given
specific technclogies and flawless operational performance, the result of which
being tested by operational teams. “Invisible Lost time" is calculated by subtracting
the “Technical Limit" time from the actual time less NPT.
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To avoid disenfranchising teams with purely theoretical targets, we now prefer to
focus on the “best of the best” method for data analysis. This is simply setting a
realistic target based on what has previously been achieved by a specific rig and
team in the past. This approach is scalable. Start with your own historic
achievements and progress to a more global benchmarking data set using
appropriate analogues. This will ensure continuous improvement.

Actual Well Duration N
From DIMS / Open Wells

A

’1 GAP

Non Productive
Time
From DIMS / Qpen Wella

Theoretical invisible

Vel Time LostTirne
(Tachnleal Lot

Cantinuaus Improvement

Figure 5.2-1The three elements of well duration.

Days
A
i -
i Inofficioncy
o Technical Lirnit
Competition
Compuliliun
Drill B8 1/2 \n-.'lall?‘ Line
Dri!lS 12

Woll1 Well2  Wall3 "best of
the best”
(porformance
10 date)

Figure 5.2-2 Defining “besrt of the best?
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Previous applications of the “Technical Limits” process have focused on identifying
the “Technical Limit" based on an already designed waell, and taking that as the
potential target for performance. Recent assessment has highlighted two things:
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» Opportunities for improvement were being missed through addressing
performance improvement on an already designed product. “Right Scoping” now
ensures that lessons learned are fed right back to the well concept and design
stages. This gives us a better chance of achieving excellent perfermance through
different equipment specification, procedures or even contracts.

L]

Aiming for a theoretical target such as the “Technical Limit" often disengages
teams rather than engages them. Aspirations for performance improvement vary
significantly depending on the experience and position of specific teams. In some
cases just identifying that there is performance gap is the key step that can lead
to performance improvement. In other cases, a full time resource may be
employed. We have therefore “scaled” expectations depending on where teams
are.

The minimum expectation is that teams will try and repeat the best that they have
previously achieved (the "best of the best”) as determined from their own data.
Once this is done they can begin to look outside their own operations. Can they
now challenge the best offset performance? Then the best regional performance and
ultimately the “Technical Limit"?

The appropriate well concepts as identified through right scoping and performance
improvement targets will form the basis of “Technical Limits"” planning.

Engineering the Technical Limit - Right Scoping

Strategy

As stated above, one missed opportunity from previous applicaticns of the
“Technical Limit" process has been consideration of optimization of wells concepts
and designs based on a clear understanding of previous performance data and
lessons learned. In the future we need to ensure that application of the “Right
Scoping” process addresses performance improvemeant and that lessons learned
are fed from previous analogues and offsets, Study cf data from wells such as these
will advise the Right Scoping process in the area of value creation through
perfermance improvement.
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Make sure you close the learning loop. Technical Limt is not just about rigsite
operations.
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Data

Appropriation and analysis of data is one of the fundamental elements of “Right
Scoping” It is important 1o ensure that all appropriate analogues and offset wells are
identified for the new wells project to be right scoped and that the data from
DIMS/Openwells is analyzed to determine where wells designs and equipment
selection have impacted on performance. The analysis should also include an
assessment of the impact on any performance improvement opportunities on the
primary value drivers for the well project to manage compromise. As the operation
begins to consistently deliver “best of the best” times, the targets should be reset
using breader benchmarking tools such as Rushmore.

Design

Aspects of design that focus on well construction performance improvement should
be addressed during right scoping. Insights into where design aspects have
impacted performance improvement should be determined from data from
DIMS/Openwells for offset wells and appropriate analogues. Seek to answer the
questions:

» Could the well be constructed mere efficiently?

« Will any changes add value?

The impact of placement of casing shoes, casing sizes, wellhead types and otner
aspects of well construction all impact performance.

Equipment

Bearing in mind long lead times for much of our drilling equipment and
consumables, early in the well construction process consideration needs to be given
10 the equipment that will be used 1o construct the well. For example rotary
steerable equipment could have a significant impact on directional design in areas
where problems are encountered with motors, or power/logistical requirements may
impact rig capability.
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Delivering the Technical Limit during Operations

Once the well concept is agreed and signed off, the operational procedures for
drilling and completing the well are developed. The detailed 1ime estimate and cost
estimates for the well will be based on these. Under normal circumstances these
procedures will be prepared by the engineering planning team with input from Well
Site Leaders and approved oy the Wells Team leader.

The Technical Limit Workshop

The principle of re-visiting the plan and procedures is 1o test it with the broader
team — BP wellsite staff, Drilling Contractor personnel and key Service company
staff. Does the plan really represent continuous improvement or are there
opportunities for improvement that the team believe can be achieved? Often
referred to as the “Technical Limit Workshop” this is where real engagement and
alignment cccur and leaders need to be conscicus of their role to make it happen. It
is of paramount impertance that all the ideas are addressed and appropriate
feedback given. The output from the workshop will form the basis of the “Team
Target” for the well duration and cost and be broken down into sufficient detail so
as 1o allow effective measurement against the plan. This is often to the same level
cf detail as that recorded on the DIMS/Openwells or IADC reports. However this
need not be the case depending on the detail required to understand performance
and address improvement. These plans will also form the basis of pre-job meetings
where the operations teams will review the jobs 10 be done and understand the
needs for their successful delivery.

Measurement

Performance measurement to the same detail as that formulated in the agreed plan
is required. From this measurement the actual performance can be compared to the
predicted or expected performance, appropriate conclusions made and lessons
captured. To ascertain performance improvement opportunities or lessons learned,
rigour is required in terms of data capiure, documentation and validation.

Learning and Codification

Learning and the codification of lessons learned in the form of updated equipment,
procedures or codes of practice is fundamental to achievement of cantinucus
improvement. As such a core pringiple of the “Technical Limit" process is the learn
before, during and after cycle as prescribed in the “Learning and Knowledge
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Management"” principle in “Drilling & Completion Value Assurance” Learning is the
engine room of performance improvement. Learning occurs on the rig where
operations are conducted and in the office where procedures and designs are
updated. Lessons learned reviews should be conducted immediately following tasks
or at the end of each shift or hole section as appropriate. The lessons should be
captured and documented immediately while the relevant personnel are still on
board and memories clear using After Action Reviews. This information should be
shared with the team, reviewed on a weekly basis and screened. Actions based on
lessons regarded as value adding are allocated, tracked and closed out accordingly.
Lessons of particular significance to a broad range of operations or to teams
conducting similar tasks should be shared more broadly.

Learning

Under normal circumstances all “Technical Limit” lessons learned will be compiled
during well construction ope-ations. However, after the well, in accordance with
Drilling and Completions Value Assurance an End of Well Review will be held in the
form of a retrospect. A formal assessment of the “Technical Limit” process should
be canducted at the time together with a review of the effectiveness of closure of
lessons learned and any outstanding actions that need to be taken to achieve
closure. Recommendations for how to do things better on the next well or project
should be made and a plan agreed to ensure that the actions are addressed.
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5.3. Expectations

Scaling - Where are you and your team?

As stated in the introduction, “Technical Limit” is an aspiration to achieve the
ultimate in terms of performance. To get there is a journey with a starting point and
an end - the ultimate objective to be the best. We will not all be starting from the
same point on the journey, but we all have an obligation t¢ engage in some form of
“Technical Limit" continuous improvement process. To help design a suitable
process, we have established Minimum Expectations for "Technical Limit”
Implementation (see Figure 5.3-1).

Your 1arget for performance improvement and the degree of implementation of
“Technical Limit" over and above the minimum expectations will be dependent on
the “ollowing factors:

@ Current HSE Performance.

« Maturity of the team’s performance management process.
« \WWhether the Team as a whole are up for i1.

v The degree of resource constraint.

+ The ability of the Team to work acress disciplines.

« The crilicalily, duration and cosl of the wells.

» The number of wells in the programme.

Scalability Chart

This helps describes where the team currently are. It also describes the
expectations for full implementation of the process. We need to recognize that there
is an opportunity to improve, a gap in performance to emhrace and a plan needec to
close it. There is no right answer, but the solution that works is very much
dependent on the experience of the team, where they are on the journey of
performance improvement and what they are jointly “up for" (see Figure 5.3-2).

The “theoretical” nature of “Technical Limit" is often off-putting for many teams
where true engagement is difficult to achieve. It is not uncommon for a team to be
distracted with what Technica Limit means or represents. The long and short of itis

144 Cilllirgs € Sorroletiens = Bovoni Ui Seat o0 ron orecess - oune 2208
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HSE Challenged i P Good HSE
No Perf Process P> Mature Perf Process
Not up for it i Up for it
Understaffed b i Well staffed
MDT Silo's - Integrated MDT
Short Duration Wells - - Longer Wells
Single Wells g Programme

Figure 5.3-1 Scalahility: What are vou up far?
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for establishing the Technical Limit
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Analogue Benchmarks

Figure 5.3-2 Scalability: Where do you starnt?
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that each team needs a Continuous Improvement process - we just happen to call it
“Technical Limit" Performance benchmarks are considered more effective in getting
agreement from the team that the target is achievable. These again are scalab'e,
from the Team’s own experience up to Best in Class, and should be dependent on
the team’s achievements to date. We have referred to these targets as the "best of
the best” as a well target would normally be the compilation of the best times
achieved by a team for the specific tasks that make up the full well project.

Minimum Expectations Road Map

Our minimum expectations are primarily for teams who are starting out on the
joumney - those on the left hand side of the scalability chart. The three most basic
levers for performance improvement are:

» Leadership.
« Engagement.
» Learning and Knowledge Management,

Figure 5.3 2 shows how these expectations fit together. As you can sec emphasis
is placed on the learing loop on the rig as this is the real engine room for
performance improvement. The keys are to understand what is planned to be done,
discussing how the team will undertake the plan, capturing how it was done and
then comparing the actual to the plan and identify causes and thus lessons learmed
from the performance seen. Further follow up of the lessons and transference 1o
cperational practice {througn instructions and guidelines] is of paramount
importance.
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Full Model

A team responsible for a multi-well high cost project should ensure that the
appropriate resources are in place such that they can undertake the full “Technical
Limits" process from the outset. This may seem rather daunting at first, but every
step described in the Practices section makes perfect sense and dovetails in to the
cther areas of commen process such as Right Scoping, No Drilling Surprises and
Learning/Knowledge Management. The key is in the preparation, consideration of
the well design and setting up with the right data tc understand and determine
performance improvements and opportunities.

|

)02
Wﬁ lam ll M IIHHIIII'M;I!IIIH," ||||I|| IIH‘ 1 llls%[lllul h\a’"ﬂﬂﬂl{}' Ll ‘ LI}
L |

The colours within the full model demonstrate possible ‘evels of implementation.
Figure 5.3-4 shows the full integrated Technical Limit road map.

The Tables 5.3-5 to 5.3-10 give a basic explanation of the intent behind each of the
suggested steps in the Full Model road map.
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Minimum expectations
are highlighted in yellow.
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Appraise (Learn Before)

Technical Limit Full Model — Appraise

Establish the field development options with the Multi Discipline Team (MOT)

Discuss and strategy for development,
depletionplan |, . ; :
with MOT Highlight the knowledge gaps (Technalogy, People and experience) Identify the
knowledge sources internal and external.
Create a single integrated Knowledge Management and TL plan that
encompasses all planning, measuring and learning activities that will be
undertaken by the MDT over the course of the project. The Technical Limit and
Knowledge and Learning activities significantly overlap requiring one plan in
Develop accordance with the size, value, complexity of the project.
Integrated KM | This plan reeds to represent the key project stakeholders (HSE, Sub Surface,
and TL plan Drilling, Completions, Sub Sea, Production, SCM, Logistics). The plan needs to
identity the people, the process, procedures and the technology {tools and
equipment).
The plan needs to be fit for purpose and can be escalated over time (MDT to
check against the scaling model and select the appropriate starting point)
Set and align The Leam Bafore phase of the plan should identify al| the knowledge gaps,
0 Zppropriate MDT owners, and potential knowledge sources, e.g. Communities of Practice,
com?x?unitieq of Technology Netwnrksi Subject Matter Experts. Thg team members are
: i accountable 1o establish communication ard working relationship with the
Rractice: relevant knowledge sources
The team needs to identify the project goveming documentation, the party
Set accountable fqr compilation, the process by which the documents will be
DocurElent generated, reviewed, edited, finalised and controlled. The plan should map the

control plan

approval process aligned to the project stage gates, the distribution list and the
starage location (electronic and hard copy). The document control plan needs to
identify the Management of Change process for all controlled documentation.

Tabie 5.3-5 Technical Limit Full Model - Appraise.
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Technical Limit Full Model — Select

Dgting:and MDOT needs to identify the relevant wells and activity sets that are analagous
select analogue
wells to those planned.

The TLand KM plan needs ta be compatible with and in accordance to the field
depletion plan project delivery schedule, key stage gates and deliverables

Note this plan needs to be fit for purpose and can be escalated in rigour over
time (MDT to check against the scaling model and select the appropriate
starting point)

Right scape TL
plan to ensure
delivery of

depletion plan

Determine

relevant Define the project well construction activities and gather the performance
analogue related data set. [Min, Max, Mean) Identify the NPT, inefficiencies, risks and
activities and | lessons leamed.

tasks

Disiikaths Compile the “best of the best" times achizved. Understand where NPT and
"t of the inefficiency remains in the composite time. Define a technical limit incentive
best” TL strategy that recognises and rewards excellent performance. The incentive plan
Ineatitive must consult with a}[ stakeholders aml:I. [_:e endorsed‘ and supported by senior
Strategy management. Consider boundary conditions to qualify: No LTIs or Spills, Wel

Objectives met technically. There may be legal issues to consider ton.
18P Leadership,/ Senior management to.commun cate the big picture — context, .
jectives and KPls, The Leadership, engagemgm sessjon:should outling tactlcs

el very inclusive @ hamtegrated KM and|TL plan; resource plan; the “best.
Ihe best” data andithe incentive pl 'The MODT, Ieadersh\p need to commit

Appraise (Learn Before)

Isession’. 10 the plan and define teir expectatior ¢ BP

(RS and serwce partners Goncerns and rlsks tobe 'a'ddfessed

Conduct BP senior management and project leadership to engage and enrol me Drilling

Oipmotar Contractor and service partners to the projact KM and TL plan. This should

engagement communicate the people, processes and Iech'nqlugles that WI” be used in delivery

Gaztich: of the plan. The engagement session needs to include the defined “best of the
best” data and the incentive plan. Concerns and risks to be addressed,

Set clear TL

Performance The TL performance targets need to be includad as a “streich” / upside in the

Contract performance contract. Does everybody understand what the team is up for?

expectations

Finalise TL The incent ve plan needs to be agreed and finalised between BP, Drilling

incentive contractor and the service partners. At what lavel are incentive payments

Strategy reached? Is it properly understood and endorsed?

Table 5.3-6 Technical Limit Full Mode! - Select.
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Minimum expectations
are highlighted in yellow.

Technical Limit Full Model — Define

Extract MDT needs to identify the relevant wells, activity sets that are analngous to
Analogue the planned wells activity sets. Where available this needs to be extracted
Openwells from Openwells / DIMS data. External sources include Rushmore, scouting
Activities reports, partner data

Prepare Well | The well needs to be broken down at the phase, task and activity levels. Itis
breakdown, recommznded that the Objectives / Key performance indicators are defined far
Phase, Task each phase as these will be the foundation for pre-section planning and After
Activity Action Reviews. Some teams break the activity down into 15 min slices.

Upload 1st pass

The well breakdown needs to be loaded inta the Openwells Technical Limit

Appraise {Learn Before)

\[,ngt‘aln]\:]v?l[s area (or excel spreadsheet if Openwells nat available)
The BP Operational Leadership, DS, SDE and Wellsite Leaders need to prepare
Leadership TL, DWOP, CWOP workshop plan. Agree content, and what is expected of the
prepare leadership team. Involve key offshore leaders and communicate the
workshop plan | expectations. |deally meet before hand and agree the scope and process for the
workshap.
I ] s'workshop-has 7 many-different banners — Operations Excellence, Technical -
| Limit, Drill:Wall.0n Paper.(DWOP) and Complete Wel|: On Paper (CWOP) ‘
ﬁhbulduncluds raprasentatmn framithe multiidisciplined onshore’ team an
‘u_ffshore positions: 1nclud1ng echnical service

m ensure: tharihe plan I8 allgned to thelr rig
and"{:un'mnment tothe detalled Wel\ pla T,

Conduct

logistics
integration
Warkshop

A logistics workshop can be conducted to align the logistics plan to the well
execute cycle generated at the OWQP / CWOP,

Agree personal

Ensure well performance targets are agraed with the team and establish
performance targets that outline the personal zctivities that will be undertaken

Egﬁ?g@i"ce to contribute to the well performance targets. This should include activities
identified in the KM and TL plan.
&f:g;;; All workshop outputs including opportunities and risks need 1o be recorded in a

outputs and
action tracker

risk register/action tracker and actively worked on by the right owners across
the extended team.

Toble 5.3-70 Technical Limit Full Mode! - Define.
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Technical Limit Full Model — Define (cont)

Revise the well | Update the plan past the workshap. Record all output and embed into activity
time breakdown | plan. Ensure the workshop set performance timas are validated against “best of
post workshap | the best” time
Update
Openwells
project execute | Load post workshop plan into Openwells.
and logistics
schedule

Use the warkshop output as the basis for the pre-spud meeting. The Pre-spud
Conduct Pre- should be conducted at the wellsite and should be fit for purpose as a

spud meeting

communication and sharing medium. The Pre-spud meeting can be conducted by
the Wellsite Leadership supported by MDT planning personnel and should
include the drilling contractor and key service suppliers.

Appraise (Learn Before)

Communicate the output measures that wil: define well delivery success and

Iggrrf%imance agree the personal input activities of key importance that will contribute to the
Dashboard overall success. Design suitable poster to be updated regularly that aids
communication of progress vs. targets.
Define the rig | The input activities mapped in the integrated KM and TL plan should form the
HSE, basis of the rig based performance and learning charter, Mast rigs will have a
Performance HSE charter, and this is similar in intent but the scope covers, planning, leaming
and Learning | and cantinuous improvement. It should make reference to the type of rig culture
charter that the rig team will strive to achieve.

Table 5.3-7b Technical Limit Full Model - Define (cont).
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Minimum expectations
are highlighted in yeliow.

Technical Limit Full Model - Execute Daily

Performance
felaen

1)‘-‘,\”[| rlgs have 2 farmal process of inducting) new personnel, Iemporary service !
‘BP:HSE! expectations. and emergency respunse and evacuamnn

scriedule an be camrnrrnlcated gLthis

Morning
meeting
between Rig
and Office

All rigs have a scheduled telecanference with the nffn:e team to dlscuss HSE
operations, progress against the plan, forwarc schedule, personnel and logistics
requirements. Use this meeting to discuss TL issues too  actual performance
relative to 2xpected outcomes and to understand the causes of the differential.

The objective should be to identify the improvament opportunities and te
operationa' learning.

Record the
actual times

The Actual time of all task’s at the activity level should be recorded in
Openwells and NPT / inefficiency should be codified. Coding of the activities

into Openwells | needs to be agreed and endorsed between the on and offshore team.
;lfgweiz:gﬁi Openwells data needs to be quality assured regularly by an appointed champion
data P to ensure that the data is valid and coded correctly,

Update the The performance dashboard KPls must be updated regularly. Examples are HSE
performance | inputs and outputs, Time vs. Depth, Cost vs. Depth, NPT, days per 10,000 feet,
dashboard days per completion, highlights, learning etc

Appraise (Learn Before)

| The Pre-talirmeeting focuses o the next 12 Furs, nserof aperations. Thi:

meeting: speaks to.the forticoming HSE and rlsk-expBSurE and should make
ererence 1o Inarnmgrfmm prevrous srm:lar ac

'Eonduct Posl‘
Tour AA
Icapture.
Learning!|

and Tonlpusherruan r:crnduct an Afler Acnorr Hevr&w o therr 72 hourtour whrie i
t is:5till freshiin'the supervisors n"emory Tnis:should incluge crew and serwce

LmadAARs and

lcomipany. parumpatmn ‘Where' operatrons permit:

pe'rsan'é'l ise’
great-.

performance

JIts'way to.recognise and acknowledge .
ontributians from indivicual-or crews deally tnis could'be inicombira n Wi
ir csntrv or rewards programme

Tahie 5.3-8 Technical Limir Full Model
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Minimum expectations
Technical Limit Full Model — Execute Weekly

JW

==
’:L
e

are highlighted in yellow.

andunt al pre~sectmnumeet|ng fortalll iugicallphases or’ assomated sequence of
vities onthe:rig: This shiould:b stating:the abjectives of the phase:
|.and the measures.of success It should'include the: learning’s. from'prevmus., i
/| occasions of the same or similar activity, ithe risks and the mitigation’ '
;f.traieg\es. Usmg ‘this Information:the fig based team heeds to Tine tune e
'Iplamthat is qh: for the circumstances on the rig. This shouldifarmithe: basis
hie: Driller's instructions for the team. The pre-section'meeting and resultwg
ons shnqu h ogged and\ managed rhrm,gh-t effect i

| earmng reviews, The ob|ecmve is t@ hand nver g d|S'r|bute tne Ibarrmg and
‘uppartumtaes far \mpruvamant oni subsécueaneIIs to the office ba‘sed
‘ough! \to effective-clostr (

Appraise (Learn Before)

e p! met Gppartunmes need 1o be. asmgna

m member inaccordance with experience and'technical expertise; and to
distributs tha workload: across. the extended team'including where: apprnpnate
[the dril Img contracmra diservice partners

ggggugggzgd Share and netwaork high value |earning — both positive and negative — with a |

ugly mesting those in the SPU, and mare widely if appropriate.

Review NPT
and conduct Define a threshald value of NPT that triggars an investigation of the problem.
Root Cause Where possible use an independent team to facus on identifying the root

Analysis If cause and identifying the best and most cost effective solution.
appropriate

Table 5.3-9 Technical Limit Full Model - Execute Weekiy.
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Minimum expectations
are highlighted in yellow.

Appraise tLearn Before}

Technical Limit Full Model — Sustain

CLHTdUCI‘EITd'CI

‘ wew, 9'acmww set il s’shuuld sp nthe. nlanmng and the execule‘.
phaseq of the prajectand ensure that the. Iearnmg Is captured forfut
|:| , i

lingorpora
iPracedures an
Dogumerts
Identify key
knowledge Identify what knowledge has significant and repeatable value. Share this
assets for externally across all similar BP operations.
federal network
Extract the field based operations data to be used to inform the OPRs. This
QC Openwells | should highlight both successes and problems of significance. Try to gather

data and freeze

data so that similar information can be used for intemal BP meetings and with
service companies.

Conduct SPU
QPRs

Present the data for all stakeholders and gatekeepers, again both within BP
and at service company performance reviews.

Table 5.3-10 Technical Lirnit Full Model - Sustain.
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6.1 Introduction

This chapter describes other EAP Segment Common Processes and how BtB
common process sits amengst them.

: A Commeon Process is a process that generates and/ or protects value, sets ou:

base line expectations to materially impact performance, is enduring and globally
cansistent, and helps advance the capability of the global organisation. Common
Processes are the codification of cur best practices and expectations across the
E&P life cycle.

Figure 6.7-1 illustrates how the eight E&P segment common processes fit
throughout the life cycle of a field — from prospectives to abandonment.
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6.2 Interfaces with BtB

Well delivery Is a fundamental requirement as a means to access and produce
hydrocarbons. As such BtBcep lies within the heart of E&P segment common
process and needs to effectively integrate within and between the core processes.
These invalve Exploration, Mejor Projects, Opportunity Progression, Base
Management and Supplier Performance Management common processes. These
are the common processes where most of our D&C work links into.

The following sections describe in more detail how BB integrates with each of the
core processes Identified.

To some degree each process has links to the others which ensures an effective
transition of work and value through the E&P life cycle. Not all processes are
connected, however we have identified and streamlined the connections between
those common processes mentioned above that will improve efficiency and
performance.

The accountability for ensuring linkage between processes for wells related activity
will be dependent on SPU management. There is no “one model” fits all. However
where BiB is the primary process as it is for well planning, the wells team leader
will normally be accountable to ensure that the appropriate processes are being
applied to maximize value.
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Figure 6.1-1 How the E&P common processes fit with the life of field.
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6.3 Linkages - Inputs, outputs and decision points

Inputs

These are where other processes (disciplines) have deliverables that we require to
move forward in the delivery of our work in D&C.

Outputs

These are where we {D&C) undertake a piece of work with a deliverable to another
process that will allow that process 1o move forward.

Decision Points

These are mostly key docunrents or deliverables that define end points for key stage
gates or influence key decisions. Good examples would be Finance memorandums
{FMs), Statements of Requirements [SORs) and Technical Assurance Memorandums
(TAMS).

162 Crilline: & Conletlons - Bovone Vi Sedt fotnron orecuss - June 2008
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6.4 How BtBcp fits with the
Exploration common process (Ecp)

Drilling is clearly a core element of the exploration process and as such there is very
close alignment between BtBcp and Ecp when it comes to planning and delivering
exploration wells.

Figure 6.4-2 shows how BtBcp integrates and aligns with Ecp capturing the main
tasks and deliverables to ensure that our exploration wells are effectively planned
and delivered to capture maximum value through reserves access.

In practice, Ecp is divided nto four stages:

e Appraise — Pre-basin access.
» Select — Portfolic build prospect selection.
» Define — Prospect definition.

» Execute — Drill.

Each stage is described by a set of minimum requirements for entry into the
following stage. The process delivers the following key documents:

» Technical Decision Memgcrandum {Appraise to Select).
+ Prospect Definition Sheet (Select to Definel.

+ Technical Assurance Memorandum (Define to Execute).
= Post Well Assurance (Execute 1o Select return loop).

Details of the Inputs, Cutputs for key D&C tasks aligned to Ecp are shown in
Table 6.4-1. Together they allow the exploration well front end planning process to
work effectively towards a successful outcome:
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Input from i <
BtB Stage eubsurfsca Output from D&C Decision Point
» Early warnin .
« Screening 'y 4 » Ecp Technical Cecision
Access o * Indicators
criteria . Memorandum
» ExACT cost estimate
* Yalde divers : E;::;n\/g\/a':fr:igmw o Ecp Prospect Delivery
Appraise and Objectives Indicator Worksheet

* Location opticns » Early DCUS

e Technical Assurance

» Updated DCUS Memorandum

Select » WPDP

BIE So (decision to drill)
» Basis of Design
Define Drilling programme |+ AFE
» Final DCUS
» Well Drilled
Exacuts (and tested)
» Ecp/Post Well
Revi o KPls Assurance
aw
b » Lessons Learned « Update ExACT
database
Table 6.4-1 BtB touch points with Ecp.
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6.5 How BtBcp fits with the
Major Projects common process (MPcp)

MPep is the process that governs how BP undertakes Major Capital Projects in the
Upstream. In most E&P maijor projects D&C are a key player often impacting costs
to 50% or greater degree.

Wells Teams in Major Projects should follow MPcp as the primary common process.
Aspects of BtBep will be clearly evident in the key wells deliverables for major
projects front end loading. BtB will be the primary process used for well planning
and delivery once the project reaches this stage. It is worth noting that the BtBcp
appraise stage for well delivery will be effectively achieved with the front end
loading for MPcp. Table 6.5-1 shows the relationship between BtBecp and MPcp.

The primary D&C task/deliverable in Major Projects is the Wells Basis of Design that
needs to be delivered by the end of Select in MPcp once the preferred concept has
been selected. This reguires that D&C leadership and technical expertise are
resourced within the project team at an early stage. Details of the requirements for
the Wells Basis of Design are given in Figure 6.5-2. Getting the Wells Basis of
design right will go a long way to ensure that the facilities are designed and built to
meet wells life cycle requirements and ensure that the cost and schedule drivers are
clearly understood for the preparation of realistic estimates

Table 6.5-3 provides details of the main inputs and cutputs for Key D&C Tasks in
the “ramework of major projects.
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Input from other

Output from D&C

Decision Point

Execution Plan.

development plen.

stage disciplines
» Organisatien Plan,
¢ Drilling Options.
» Value Drivers and | ® Technology Plan. = Qutline Project
Objectives. w Preliminary Contract Integrated SoR.
Appraise | » Reservoir Strategy. « Assurance HoD
Depletion Plan » Level 1 Schedule. Review/TVFP
{Links with OP » Risk Register. attestation.
« Early DCUS.
e [ ZIKM Plan.
» Wells Basis of Design| * ::iﬁfg;‘;;"‘;;‘ﬁizz
I
" ngdaFt;E DCUs BoD and Project
» Project Execution | =" Assessment - eyecution Plan.
Select BlSH. * Update Organisation, | . pefine FM.
nsks, com_;raﬁ‘t | » Assurance HoD
strategy, Technology | aeyjoy Ty
aiianarethealc attestation.
» Final Wells Basis of
Design (not BtB
single well BoD).
« Final DCUS. o Execute FM.
; » BtB Final FEL » Assurance HoD
fi
Define Assessment. Review/TVP
= Update Organisation, | Attestation.
risks, contract
strategy, Technology
Plan and Schedule.
i + Single Well Delivery
Execute » Sanctioned with BtB as per » Post Project appraisal.

1

Table 6.5-1 D&C touch points with MPcp.
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6.6 How BtBcp fits with the Opportunity
Progression common process (OPcp)

OPcp is the process that governs how we deliver business opportunities ta convert
resources to reserves though effective reservoir management and field depletion
planning. Thus the role of D&C within this process is fundamental to ensure that
decisions are made in an environment that recognises D&C feasibility and risk.

In essence CPcp addresses: Reserves Pull to progress opportunities in and around
existing assets, having a healthy Opportunity Progression Hopper (OPH) to build and
provide high-quality choices. To develop robust Depletion Plans involving
multidisciplinary input to provide the basis for life-of-field long-term success. Having
Reservoir Management as the basic building block for depletion plans and
underpinning reserves reporting requirements.

Fundamentally the area where integration occurs between BiBcp and OPcp is
during Right Scoping. This also emphasises the need for multidisciplined working
throughout well planning and delivery.

Details of the main linkages for the Key D&C Tasks in the framework of Opportunity
progression are shown in Table 6.6-1.

Figure 6.6-2 shows how OPcp integrates with BtBep in the BtBcp roadmap.

Input from - ’
BtB Stage Subsurface Qutput from D&C Decision Point
2. High Level Well Valug s
1. Assets o L = Prioritisation of
. Cr:te@g Objectives and Opportunities ranked
A . Cpportunities. 4 gga?mhty.. i against value criteria.
ppraise . - Right scoping ranking | .
- Deta.ﬂed and option selection. .ODDWL'”"V
SE0RNG 5. Project Initiation irented.
studies. ' = Project Initiated.

Document.

Select / DEﬁne / Execute

. Post well Review. * Well performance
Review data capture to in‘orm
» Lessons Learned. hopper selection.

=

Table 6.6-1 BtB touch points with OPcp.
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6.7 How BtBcp fits with the
Base Management common process {BMcp)

Fundamentally, BMcp involves the operation of wells to extract maximum value
(production and reserves) once the wells are constructed. What we in D&C build 's
passed to our Base Management colleagues as well owners and we need tc ensure
that the wells are constructec for their expected service life and specification.

The aim of the BMcp is efficient delivery of Proved Developed (PD) reserves. It is
applied throughout most of the life of a field, although focus is on the plateau and
decline stages of production, the BMcp must supply input into the pre-start-up
design of projects and wells to ensure future BM reguirements are met.

Clearly then BtBcp needs 1o closely align with BMcp not just at the peint of well
handover, but also at the point of well conception — to identify well design
specifications to meet the needs of well life and service and address key risks. A
key aspect of Well Management is to maintain well integrity and maximize value
from the well stock. Thus a clear well handover process is required to ensure that all
aspects of the well that will impact integrity during operation are understood and
documented.

Details of the main inputs and outputs for Key D&C Tasks in the framework of Base
Management are shown in Table 6.7-1.

Figure 6.7-2 illustrates how BMcp integrates with BtBcp.
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Input from Base

BtB Stage Management

Output from D&C Decision Point

o Life of Well Integrity
Appraise reguirements.
« Big Wells Risks.

Big well Risks for « Well integrity criteria
register. aceceptance.

Select
= o Well Integrity W ; : » Accepted Basis of
Define Criteria. Basis of Design Design.
Execute « Well Handover : \Vf\\g: g?;giﬁi;y
" Rtire wel design |* Update Big Wl
Review o Post Well Reviews. and canatliction ::;s;i bsased on
process. gs.
Figure 6.7-1 BtB touch points with BMcp.
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6.8 How BtBcp fits with the Supplier Performance
Management common process (SPMcp)

SPMep {formally GWSI) is the process that governs how BP works with its suppliers
to achieve optimum alignment and performance delivery. With suppliers undertaking
in excess of 80% of our work SMPcp is of fundamental importance to D&C. It is
imperative that we understand how to extract maximum value for our supplier
relationships through effective integration with BtBep. The earlier we can involve our
suppliers in our well planning the beter.

The aim of SPMcp is to deliver incremental value by facilitating the delivery of
cngoing performance improvements from BP's suppliers and creating the potential
for suppliers to exceed normal performance expectations. At a minimum it aims to
provide assurance of expected supplier value delivery and create supplier alignment
10 BP Objectives.

The principles address: the relationships with suppliers that are founded on
performance-based framewaorks. Engaging suppliers in BP's performance culture.
Focus on the application of resources to the areas of highest risk to BP’s business.
Multi-discipline involvement with cross functional sector teams. Alignment of KPls
10 business objectives and Continuous improvement and reporting and sharing.

Dezails of the main inpuzs and outputs for Key D&C Tasks in the framework of
Supplier Performance Management are shown in Table 6.8-1.

Figure 6.8-2 illustrates how SPMcp integrates with BtBcp.
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Input from

BtB Stage Suppliers Output from D&C Decision Point
e Well Objgctives and |« Agreement on
Appraise Value Drivers. alignment criteria for
» QA/QC Strategy. suppliers.
« Supplier » DCUS (Costs) a Agreed well project
Select Technologies B1B SoR ’ scope for suppliers to
and costs. » B1B SoR. input for BaD.
o Bpfisnmsnes © Basis of Design. » Agreed performance
Define Searscarde with ® Agreed KPls. contract with
agreed KPls. | Detailed execution suppliers to meet well
plan. objectives.
» Performance » Capture of lessons
Execute review learned and
meetings performance data.
Review « End of Well Reviews. | Agreed pariqrisncd

improvement plan.

Figure 6.8-1 BtB touch points with SMPcp.
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Section 7

771 Introduction

A number of training courses — both in-house and external — are available to support
the use of Beyond the Best common process througheut Drilling and Completions.
The ability to apply BtB principles is a core competence for D&C staff, although
sume ol lthe courses are largetled at lhe broader multi-disciplinary team as well.

All these courses can be booked via the OneHR - Learning website.

The BtB website is a major resource too, with numerous examples of
documentation and best practice from around the world.

LG & Comvaletons - Bovone tie Bust Coiroon wroctss - June 2008 185
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72 Knowledge Management
for Wells Team

Course Duration - 1% days

Course Objectives

e To provide drilling/completion /well
service teams with the basic
understanding of learning concepts
and how to apply them.

To provide hands on trainirg in the
use of the core BP we |s community
learning tools and processes.

To provide the groundwork for a KM
plan

Benefits

o Haises level of leernng/KM
competency for wells teams

o Makes teams more efficient in their
jobs by the application of learning
tools and principles.

Supports the embedding of leaming
into how teams do their work.

Builds the groundweork for a KM plan,
as required by D&CVA

CONFIDENTIAL

Course Qutline

Day 1 - Knowledge Management [ Learning Principles

@ Attandaas sat thair own ohjactivas for the noursa as a group
o Team PTL assessment

@ Introduction ta the principles of learning/ KM with cross-BP
and cross industry examplas of what has warked and why.
Class exarcises used to demonstrate principles discussed in
informal, non work releted scenarios.

- Exarcisas start to buld input to the KM plan

- Recognition of core areas of knowledge for the drilling
program

Focus on the Zeople aspect of learning rather than

technology

Day 2 - Hands on Training

s [ntroguction of “Comman Warking Environment” Toals ana
Process.

@ All anendees have opportunity to gain familierity with tools
online.

o Further presantations interspersed with application of tools
— Real life examples suggested by allendess,

— Search of existing corporata knowledge stores to discover
the breadth of currently available Knowledge

- Application to teams real life issues
— 3uilds understanding that learning/CWE tools can:
» Fitinto current jobs now.

» Quickly allow you to acceas what the arganiaation
alraady knows ~ if only you use the rools!

o Make space for you by reaching solutions quickly.

— Team collectively reviews gaps identified in earlior analysis
{day 19, and builds groundwork for KM plan.

Silling & Corplotieny = Bovone Ve Suat comiron srecess - June 2008
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73 Decision Making and Cost Forecasting
for Drilling Engineers

Course Duration - 2 days

Course Objectives — The course
provides delegates with the skills
necessary to apply twe complementary
risk analysis techniques — decision treas
and Monte Carle s'mulation - to real-
world drilling situat'ons. Delegates wil
learn how to use software specific 10
each technigue (DATA and Crystal Ball,
respectively) to analyse complex
dec’'sions and effactively axplain tha
results. In particular, the course covers
"best practice’ in generating probaa listic
wel drilling times and costs.

Topics covered includs:
© Introduction to decision trees,

@ LUsing DATA to understand anc
ana yse decisions,

Intreduction to Monte Carlo
simulation using Crystal Bal o
quantify risk and as a tool for
generating risked well times and
costs,

Tips for presenting and expla ning
the results to others.

Tha course inc'udes an element of
instruct'on and plenty of hands-on
practice with the software. Simple
everyday examples are used to
introduce the technigues. Then, two in-
deplth examples — a decision on a
multiateral development and generation
of a risked AFE - are used to illustrate
their practical application.

Target Audience — The course examples are aimed
primar’ly at drilling engineers, although other upstream
staff have benefited fram taking the course.

Prerequisites -~ Delegates should be sufficiently far liar
with drilling planning to appreciate the main course
examples — comparison of deve opment options and the
generat'on of well cost estimates.

Course Schedule

Day 1 - Moming

Introduction

* “uneamentals of Decision Making
» Example: Saturday Aftarmoen
Estimating Probabllities
Ready-made Decision Trees
Example: Drill Siring Failures

a

a

Day 1 - Afterncon

* |mproving the Presentation of Decislon Trees
« Example: Single Eores vs. Dual Lateral

* Addltionzl toples In Declslon Making

* Introduction to Risk Analysis

» Exarcise Estimzting uncertainty

» [ntroduction to Monte Carlo & Crystzl Ball

Day 2 - Moming

s Well Tima Faracasting

= Distributions, NPT, Corralation

= Tha Drilling Unczertainty Statemant

* Exercise: Time Forecnst for an ERD Well

Day 2 - Afternoon

= Cost Forecasting

» Exercise: Cost Forecast far ERD Well
= _garning Curve

» Multi4Nell Time and Cost Forecasting
» Exercise: Mulri-Wall Time Forecasting
o “precast Post-Analysls

a \iscellaneous Tools

Instructor/Contact Hugh Willlamson. Email; wiiliahs@bp.com

L ling & Sorrmletans
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74

Participants will learn how to:

@ Master fundamental project
management skills, concepts and
technigues

@ Link project goa's and objectives to
clear, compe!l'ng stakeholder neads

¢ Develop work breakdown struclures

© Set realistic, measurable objectives
and ensure positive results

= Estimate project costs and schedules
using simple, proven technigues

® Establish a dependab e project control
and monitoring systern

Apply the new skills 10 a D&C case
history

Protess ol Developimient Uiy PDUS).22.5

PMEQI® knowledge areas:

Project Integration Management
Projact Scope Managemant

Project Quality Management

* Project Time Management

Project Cost Management

Projcct Risk Management

Project Human Resourco Managoment
Project Precuroment Managemen:
Project Communications Management

.

188

Introduction to Project Management
for Wells Delivery (IPMWD)

Course Duration — 4.5 days

Programme Qutline

Participants will get a solid understanding of preject
management motheds with this comprehensive
introductery caurse, They will gain practical exparience In
praven projact management techniques and discover a
weslth of valuable, flexible tools that they can use
immediately 1 ensure the success of any project in any
rype o° organisation.

Managing Projects gives participants the foundation,
experience, technigues and ocls 10 manage each stage of
the project ife cycle, work within organisational and cost
constraints, set goals tied directly to stakeholder needs,
get tho most frem the project management zeam, and
utilise stete-of-the-art projec: management tools to get the
‘work done on time anc within budget,

Covering the entire project life cycle, this course is built
around the lazest insights from the Project Managament
Institute’s A Guide to the Project Management Body of
Knowledge (PMBQOK® Guide), which incorporates
information critical to project success, are alse highlighted.

Participants will learn project management skills through
case studies, hands-on exercises and a broad array of
practical experlences that can immediazely be applied to
your Job. This approzch yields a comprehensive project
management experience, including the early stages of
defining project requirements, developing work breakdown
struciures, project change contrel and closaout.

As the ESI Project Management Protessional Davelopment
Programma's flagship ccurse, Managing Projects epens the
daer 1o mare afficient projact implementation. Tha
programme’s cther courses pravide opportunities for
participants 1o build on tne knowledge they gein during this
course 10 enhance their project managemens: capabilities,
As part of the course materials, participants will also
receive a copy af Project Management Terms: A Working
Glossary, second editicn, by J LaRoy Ward, PMP

Throughout the course, a BP Common Pracess Specialis®

intreduces tools and technigues specific to BP walls
projects.

- Jun 2208
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Course Topics

1. Introduction to Project Managemont

a. What are 'projects"?

. Why projaet management?

. The project life cycle

. Influences on a project

. Key stakeholoers
Projecr management procass groups
Projact manager rasponsibilitias

0 S~ an o

2. Project Initiation

Understanding the rolo of sanior

management

a. Needs Assessment

b. Projsct selaction — Benefit/cost ratio »
Present value znd net present velue

. Building SMART chjectives — Spacific «
Measurable « Agreed to * Realistic ®
Time-constrained

. Developing Reguirements

. Project charters
Project Raquiramants Dozumant

2]

bl 2 = 8

3. Project Planning

Scepe planning

a. Tha work bronkdown stricture

b. Estimating

o. Schedula Planning

d. Network Diagrams — CPM

. Speeding up the Schadule

f. Project Managemant Planning Sofrwara
g. Caost Planning

h. Raspaonsibility Matrlx

i. Rescurce Loading and Leveliing

j. Risk Planning

k. Procurement Planning

I, Communication and quality planning

(=]

4. Project Implomantation

Baselines

a. Developing the projact taam

b. Organisetions and team structures

c. Managing change

d. Managing Risk

a. Performance raporting

f Resarves

g. Assessing ana monitoring project
perfarmance

h. Earnen valie

i, Sunk costs

5. Project Closoout

Scope verification anc customer

acceptance

a. Administrative and contractual closure

b. Transferring lessens learned to future
project

6. Casc study
Drilling and Completions

— June 2008
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189

BP-HZN-2179MDL00333492



CONFIDENTIAL

75 Managing Risk for Projects

Course Duvation — 3 days

Course Description

Managing Risk for Projects is a case based
class. Effective management of risk is
reccgnized as a key lever in delivering
sJccesstul projec:s. This course will build
upon tho Projoct Managoment Essontials
ciass and the guidelines for Risk
Management for Major Projects. It will
caver the behaviors, process and zocls that
are required Lo credte @nd implement an
effective risk management system. A major
intent of the course is to make delegates
aware of possible risk management gaps
on thair current projocts and how to close
them. It will also explore better practice
from BP and other industries in managing
risk.

Target Audience

The audience consists o° BP proect
management professionals including
project engineers, project services statf,
project managers, “eam leaders, cross
functicnal project team mambers, ote.

Protess onal Developtient Unics (PDUS)L22.5

PMBOK® knowledge areas:
= Project Time Management
= Project Cost Management
= Project Risk Management
« Project Procurement Management

Course Goal/Objectives
Delegates will understand how 1o:

o Demonstrate and apply desired behaviors when
leading BP project teams through the risk
management process.

e Select the appropriate and required act'vities and
processes to eftectively identity and manage risks on
BP projects.

® Select and use appropriate and effective tools 10
identify, assess, respond to, and control project risks.

® Capture and use risk management essons learned.

Course Qutline / Key Topics

The eourse will be arganized inte threr major sections and
will consis® o he fellowing units:

Section I: Introduction

@ Course Introduct’on — Welcome delegates fo the
course; discuss coursa scope and learning
ob’ectives.

L 2

Unit 1: Intreduction to Risk — Introduce the topic of
risk management.

Section lI: Risk Management Process

o Unit 2: Risk Manzgament Process - Provide an
averview of the step-by-step process tor managing
project risks.

Section |lI: Application of the Risk Management Pracess

o Unit 3: Initiate — Discuss the steps and activities
needed to prepare the project to manage risk
effect'vey, including roles and responsibilities and
risk acceptance process.

® Unit 4: Identify — Describe technigues and tools for
risk identification to minimize the chance of project
surprises

190
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Course Qutling / Key Topias (cont)

Unit &: Assess - Discuss
appropriate risk assessment
techniques and prioritization tools
10 enable teams to focus on the
key risk dr'vers of project value.
Describe how the status of a risk
changes throughout its [ fecycle

Unit 6: Respond — Deseribe the
different types of risk respense
strategies, how to determine
response effectiveness and the
role of contingancy planning.

Unit 7: Risk Contro! and Reporting
— Discuss the monitoring, review,
and report'ng of risks and their
associated action p ans and tools,
Provides aclvice on how to make it
a liv'ng process.

Unit 8: Risk Learning - Describe
the types of risk documentation
that must ba maintained fer a risk
lessons [earned program, and a
practical approach for documenting
risk results. Discuss how to turn
data capture into a real learning
process.

Unit 9: Caurse Closeout
Prerequisites — BP Project
Management Essentials is
prefarred,

Liviling £ Sovolovons - Bevone e

LELRCY

pELURS TN

Additional Information

There ic an oxam to be taken at the ond
of this course, which on successiul
complotion will entitle vou to the
coulse cerlificate.

22.5 PDUs, 2.25 CEUs, and credits
towards a Mastors Contificato with
George Washington University.

Approximately 40% of the course will
consist o° locture; 15% ot case study;
16% in use of tools; 10% aof exercises;
and 20% cf small group ciscussion,

Competencies Addressed

Tachnical/Professional - Project
Performance & Risk Management

= June 2008
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76 BtB common process for New Hires

Course Duration - 1 day

Course Description

To provide new starters and chalengers
an averview and understanding of B1B
Common Process and how it generates
value to the Business,

To provide an introduction to the BtBep
toolkit and demonstrate its use.

To provide su-ticient understanding of
BtBcp to be able to use itin the
warkplace.

Benefits

Introduces new stefl (o the standard
way of working within D&C.

Makes now staff moro productivo st an
eerlier stage.

Builds a foundaticn faor further
development in the arca of cornmon
process and wells project management,

192

Course Goeal/Objectives

Lerllling: & Soralarlens = Bowone L e 2estcormren o

Seting Expectations.

An overview o° the origins of Beyond the Best and its fit
to curren: business contex: and performance.

Broakout- Why do projects fail? Understanding the
drivers for successful wells projects

Understanding stage Gate processes demonstrated with
simple and businoss context.

Drilling & Compietions Value Assurance supported with a
breakout Case Study to demenstrate the impertsnce of
sctting projects up successfully,

Right Scoping (with ranking and decision exercise).
An introducsion to No Drilling Surprises.
An introduction to Technical Limit.

Puting it all zogether through the completion of a walls
Case Study.

A walk through the Commen Process Road Map and
demoanstration of The Toolkir.

An introduction to Learning and Knowlodge
Management in D&C,

ol 2308
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This document is the property of BP and cannot be
used by any third party without prior written consent
of BP D&C VP Engineering.

Contact: Tina Cooper for additional copies

DIVS, UpenWells, OpenWorks, Dnllview Knowledge Managerent and Presgrat are trade marks of Landmark
G *SFIB anc GMIsWellCheck are trado marks of GeoMechanics International, Ine.

PVBCK Is a registerad trade mark of Project Managoment Institute, (ne.

Tornispack |s a rogistared trade mark of BEICIP/IFP

NDS is a joint developrrent with Schiumbergor
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