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ne of the major considerations intrinsic to any upstream energy project is
risk. This is particularly true when major pipelines form a significant por-
tion of the project, due to the high profile and linear nature of pipelines.
Pipelines can cover extremely long distances and are highly visible as
assets.

When evaluating projects, whether in developing countries or in developed coun-
tries, management must aggressively evaluate and manage both the project and busi-
ness risks. By managing risk, a company can greatly reduce financing costs, project
costs and ultimately increase stakeholder returns.

Project risk takes many forms. It should be pointed out that global project risk fac-
tors such as financing, political, business, markets, etc., are not covered in this discus-
sion, nor are the associated mitigations such as insurance programmes, derivative con-
tracts (forward, futures, options or swaps), production sharing agreements, etc. For the
purpose of this article, the following project risk categories will be expanded upon:. Pre-FEEDor conceptual risks.
. Technical risks (engineering and design).

. Execution risks (construction, installation, start-up and commissioning,
operations).
This paper seeks to identify risks by major project phase and describe a system

th~t can be used to manage risks on all projects, both domestic and international. This
same system should be used as a tool to identify and communicate execution risks
to management before the start of each major project phase. A definitive process is
required in order to systematically and properly identify, assess, control and reduce risk
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Table 2. Event probability categories

A

B

C

D

E

Possibility of repeated incidents. More than

one per year.

Possibility of isolated incidents. More than

one in five years.

Possibility of occuring sometime. More than

one in ten years.

Not likely to occur. More than one in 100

years.

Practically impossible. More than one in

1000 years.

RiskI Probabili~Matrix

Red : Action must betaken

Brown: Mgmtmust review& makerecommendations

Figure 1. RIsk/probability matrix.

Yellow:Accept wlMgmtre~ew

Green:Acceptance,nore~ew

during all phases of a project.
The system should address all related project risks

including, but not limited to, technical issues, safety,
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health, environmental, cost, schedule and execution, plus
their potential consequences. Risk should be addressed
for the project as a whole, including all stakeholders,
involved parties, all phases and all types of project expo-
sure and uncertainty. The system should be developed in
order to properly address all actions to be undertaken to
fulfill requirements contained in any and all contractual
obligations, and the incorporation of the results of all risk
assessments.

In this discussion of risk management, specific
project details such as control valve operation, construc-
tion yard locations, or installation sequencing will not be
addressed directly. These details should be captured by
HAZOPsor other risk assessments that are specified in
the project Risk Management Plan (RMP). Each project
should define in the Project Execution Plan (PEP) spe-
cifically which processes, plans and procedures will be
used or developed for risk assessment and management
on a project-by-project basis. Each project will develop a
project wide RMPthat defines the specific assessments
to be conducted, the timing of the assessments and the
roles and responsibilities of those involved. Risk man-
agement, while required for all projects, is scalable and
each RMPwill define the level of detail and analysis that
is prudent.

An Initial Risk Management Plan (IRMP) should be
developed for assessments to be conducted prior to
detail design. The final plan should be re-evaluated and
updated prior to the start of detail design and again re-
visited prior to the start of construction/installation activ-
ities. A key part of the plan is a process for follow-up and
close-out of all issues contained in the assessments.

All companies, small and large, whether they are E&P
companies, engineering firms or EPCcontractors, should
have a comprehensive and systematic approach to man-
aging project risks. The E&P company, as the client, will
have a system to manage all related risks (including
project, business, commercial, political, financial, etc.)
and should also have detailed co-ordination procedures
that outline the goals and expectations of the contrac-
tors' risk management plan. These co-ordination proce-
dures should be clearly communicated to the contractor
during the tendering phase. The engineering firm or EPC
contractor on the other hand should have a comprehen-
sive programme in place that meets the client's require-
ments and expectations.

Pro j at ex,autio fIl,ris k.s

Pre-FEED or c,olUeptl4.<'ILriskJ
During the pre-FEEDor conceptual phase, an approach
should be developed (as part of the IRMP), depending
on the project complexity, that seeks to identify a com-
prehensive list of project issues. The analysis should be
systematic, focusing on all aspects of the project. The
scope can be broad and include aspects such as field
development (drilling and initial operations), logistics
requirements, geographical locations, technical issues,
etc.

The IRMPwill address how issues are classified and
assimilated, but all significant issues (those with a sub-
stantial negative or positive impact) need to be brought
to the attention of senior management. A scenario based
assessment can be used along with a probability/con-
sequence matrix (Figure 1). The IRMP should address
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the resolution of key issues, along with guidance on the
levels of appropriate senior management involvement.

Scenario-based assessments utilising a risk matrix
approach are recommended in order to properly address
rank and present assessment results for all phases. An
example matrix is shown in Figure 1.

Definitions for probability and consequence are
project-specific, and an example set of definitions can be
found in Table 1.

Scenario-based assessments involve the gathering of
experienced project discipline personnel (Le., construc-
tion, procurement, operations, engineering, regulatory,
safety, environmental, logistics, schedule and control,
etc.) in a workshop environment and utilising the experi-
ence of the individuals to brainstorm potential issues and
problems. Comprehensive checklists should be a part of
a thorough RMP.The same group would then develop a
listing of potential mitigations. The potential mitigations
are quantified with regards to costs and then re-risked
to determine if the cost of the mitigation corresponds to
the value of the result (Le., if the mitigation moves the
risk/probability from the red into the brown, yellow, or
green in Figure 1).

Once the costs are quantified and re-risked, the
mitigations can be discussed and agreed upon where
possible and in those instances where mitigations can-
not be agreed upon, a resolution process (contained in
the IRMP)would be used to reach final recommendation.
These final risk mitigation measures and action plans will
be put in place after approval by the level of management
required by the indicated processes in the IRMP.These
mitigation measures and action plans must be tracked
to completion.

Risk assessments during the pre-FEEDor conceptual
phase should be performed as set out in the IRMP.As
the project progresses, new issues will be identified and
analysed in the same manner.

The Conceptual Risk Assessment (CRA) should be
conducted prior to FEED. This assessment generally
involves the appraisal of multiple concepts and multiple
cases within each concept. The results of the assess-
ments are utili sed to make go or no-go decisions.
Additionally, these assessments may simply be a review
of a single concept. The purpose is to identify specific
areas and further work that needs to be done in the defi-
nition phase of the project.

Depending on the complexity of the project, a pre-
liminaryhazardsand operability(HAZOP)reviewmaybe
warranted.A preliminaryHAZOPcan be conductedon
the facilities design using the design detail available in
the draft Basis of Design (BOD), including layouts, pre-
liminary P&IDs, equipment data sheets, flow diagrams,
information on likely hazardous materials, etc., as well
as the draft project design specifications. The purpose
is to identify potential design hazards that need to be
addressed in the detailed design phase.

Departures from required asset performances and
reliability should be considered during the conceptual
risk assessment. All areas of project risk should be
assessed. The CRAis based on preliminary drafts of the
key early project documents, including the Initial Project
Execution Plan (IPEP).

TecJu",ic."Il risks (eV13iJU-eriV13 "Ind d esij JII,)
As the project moves into the definition phase, the same

scenario-based approach is used for an Engineering and
Design Risk Assessment (EDRA), which is conducted
before or at the kickoff of detail design. Depending on
the size and complexity of the project, the EDRAscope
can be very broad and may cover, in addition to specific
design aspects such as number of trains, operability,
sparing philosophy, etc., a broad range of project aspects
such as: regulatory/approvals and 3rd party interfaces,
contracting strategies, system abandonment at end
of the assets operational life, as well as construction.
The EDRAmay, but does not generally, address specific
project details such as control valves or detailed proce-
dures. These are normally covered during HAZOPsand
subject specific risk assessments (again, when required,
these will be spelled out in the RMP).

The PEp,Work Breakdown Structure (WBS), BOD,and
operating philosophy are typical project documents that
are reviewed and used as the basis of the EDRA.

HAZOPs
HAZOPsare a key ingredient of sound project risk man-
agement. HAZOPs are normally conducted after the
design is frozen and/or prior to key deliverables, such as
PFDs,P&IDs, etc., being Issued for Construction (IFC).All
plot plans, layouts, data sheets, and vendor information
needs to be available for review prior to the HAZOP.The
purpose of the HAZOPis to address all potential process
and operational hazards prior to finalising procurement
and moving into the construction/installation phase.

Keysto HAZOPsuccess include a well-documented,
structured process where the complete design is sys-
tematically analysed for deviations from design and
operational intent by a team of experienced technical,
construction and operations personnel. It should be
noted that the presence of an operations representa-
tive is highly recommended in order to capture all of the
anticipated operational issues (normal, cold or hot start
ups; normal or emergency shutdowns; normal, temporary
and emergency operations, etc.) of the facility.

The results of the HAZOPwill includea comprehen-
sive list of issues along with recommendations covering,
in addition to engineering and operations, safety, health,
and environmental.

Responsibility for follow-up/close-out of HAZOP
items (co-ordination of the 'list', as well as for
each individual item) is documented, understood and

---

Figure 2. The Petrobras P-36 platform that overturned and
sunk off the coast of Brazil in March 2001.
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followed up by project management to ensure issues
are resolved satisfactorily and closed-put in a timely
fashion. The HAZOPco-ordinator/team leader should
agree with actions to ensure the recommendations
have been addressed.

After completion of the HAZOp,it is a prudent policy
to mandate that no changes can be made in engineering,
design, construction or operation that materially affect
the results of the HAZOPwithouta thoroughre-analy-
sis. This should be rigorouslycovered under the project
Management of Change (MOC)Plan, including appropri-
ate approvals for initiation, evaluation and acceptance
of changes.

Lastly, all issues and action items stemming from
the HAZOPmust be ultimatelyresolvedand all impacted
project deliverables should be upgraded before the
completion of detail design.

Exec-utio J1,ris kJ
The Construction Risk Assessment (CRA)is conducted
prior to start of construction. The CRAscope can be
very broad and may cover all aspects of the construc-
tion phase of the project such as: Government/regula-
tory approvals and interfaces, contractor/subcontractor
performance, component integration, weather window
implications, interfaces and issues associated with
the final construction plan. The CRAdoes not usually
address very specific project details such as individual
yard safety programmes, welder qualification or detailed
contractor procedures. These detailed issues are cov-
ered by required subject specific RAs as identified in
the RMP.
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Detailed design documents and drawings, construction
contracts and contractor plans are example input docu-
ments to be used when conducting the CRA. The purpose
of the CRA is to identify project level issues and hazards
and plan to mitigate or eliminate the risks that would
have a project wide impact. It is also used as a communi-
cation tool to identify project risks to management before
starting 'construction.

Other risk I?!ssusmel1-ts
Other areas of the project subject to specific risk assess-
ments will be defined in the PEPand RMP.These areas
may include, but are not limited to: special design details;
contracting strategies; fabrication and load-out activities;
heavy lifts, installation activities; early construction work;
hook-up and commissioning activities, etc.

Co I1-C-lusio J1,
As stated, all projects are subject to exposure, vulnerabil-
ities and uncertainties: these are all combined to define
'risk'. Properly managing this risk requires a structured
approach, open communications, experienced personnel
and flexibility.

One of the keys to success is the early identifica-
tion, assessment, evaluation and resolution of risk in all
phases and at all levels of the project. A solid method
of achieving these results is to use the scenario-based
approach. In all phases, regardless of the source or
which party has liability, there must be a concerted and
co-ordinated effort to work together to manage the risk
and share information related to it. If you do not manage
project risk... project risk will manage you. ..

.To obtain further information on any of the companies iistedbelow.
pleasevisitthe ReaderEnquirypage on our website:www.worldplpellnes.comI
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International Construction Consulting, LLC
(Independent Consultant to the Oil & Gas Industry)
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Quality 
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Programs

KNOWLEDGE

27 years industry experience; a BSc and an 

MBA with a focus on international business.

www.oil-gas-consulting.com

Surveillance 

Programs

Project 

Execution 

Plans

Specialized 
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Investment 

Analysis

EXPERIENCE

Routinely perform feasibility studies; 

conceptual to detail cost models and 

estimates; write execution plans; provide 

planning expertise and documents, etc.

INNOVATIVE SOLUTIONS

Skill sets to put together a variety of project 

packages, including project finance (funding, 

justification of investment, estimate confidence 

packages, etc.), contracting and business 

strategies, field development (programs and 

planning), and various management systems.

RELIABLE EXECUTION

Experienced in both mega/large international 

projects as well as smaller gas field 

development work for small to midsize 

independents.

Independent 

Project 

Reviews

Project & 

Construction 

Management


