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ABSTRACT : In this work, risks in EPC project for overseas power plant projects are analyzed and
risk management methods are suggested to reduce cost and to shorten time. 79% of risks occurred
in the engineering phase for S project located in South—East Asia. The impact scales of risks on
major project objectives which are cost, time, scope, and quality are analyzed as 3.5, 3.8, 2.7, and
3.7, respectively. The level of impact scales is very similar to each other except the impact scale of
scope. The risk management methods suggested in this study have to be applied at the appropriate
time to manage risks effectively. After that, risks are managed continuously by monitoring.
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COP : Condensate pump

FWP : Feedwater pump G : Generator

HPSH : High pressure Feedwater heater  ID fan : Induced draft fan

LPSH : Low pressure Feedwater heater TR : Transformer

CWP : Circulation water pump DIC : Discharge channel

Transmission line

=~

FD fan : Forced draft fan
GIS : Gas insulated switchgear HP : High pressure turbine
IP : Intermediate pressure turbine LP : Low pressure turbine

Fig. 1 Schematic diagram of a coal fired thermal power plant
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HRSG : Heat recovery stream generator
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Fig. 2 Schematic diagram of an LNG fueled combined cycle power plant
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Fig. 3 Flow diagram of a power plant project process
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Fig. 5 Influence of each EPC project phase
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Table 1 Impact scales of risk factors for four project objectives

. . Impact scale
Projectobje

ctives Level 1 | Level 2 | Level 3 | Level 4 | Level 5

(verylow) | (low) |(moderate)| (high) | (veryhigh)

Cost 1 2 3 4 5

Time 1 2 3 4 5

Scope 1 2 3 4 5

Quality 1 2 3 4 5
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Table 2 Risk factors and management methods
in engineering process

c Impact
Risk factors SGalex Management methods
C 5 | — Discuss and decide the
appropriate codes and
Arbitrary T]5 standards during project
Interpretation of initiation with a client
Design Criteria S | 3 | — Fullunderstanding of codes and standards
of the relevant country and reflection of the
Q 5 appropriate codes and standards
C | 5 | — Obtaining of the precise site
condition data such as
Designwithout T 5 weather, available water,
consideration of topograf}hy electric power
site conditions S 5 and fue
— Investigation of available manpower
Q| 5 and equipment in the field
C| 4 |- SPecn‘y the submission date
engineering documents in
Delay of ) T 5 the contract
obtaining main — Specify indemnification in the
equipmentdata | S 2 main equipment supply
contract for rework cost due
Q| 3 to document revisions
C| 5
— Use of the verified
Applyunverified T 2 engineering of existing similar
systems for or same plant after
engineering S 2 modification according to the
site condition
Q|5
c |2
— Dispatch the appropnate
Absence of field T]5° engineers to the field
engineer S 2 according to the master
schedule.
Q| 5
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Table 4 Risk factors and management methods in
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Table 4 Risk factors and management methods in
construction process (continued)
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Table 5 Risk factors and management methods in start—up
and commissioning process

Impact

Scalek Management methods

Risk factors

Delayed
preparation for
commissioning

— Prepare 1—-2 years ahead
of commissioning

— Prepare the work procedure
for each commissioning

Insufficient process
procedure and — Produce checklist for each
checklist equipment and item

— Technical support from the
supplier of each equipment

— Archive all the data received
through the pre—inspection
and all the related
personnel in charge should
record in collaboration

No record of
pre—inspection

Insufficient
commissioning
team for each
equipment

— Organize a commissioning
team from the client,
supplier, and EPC
contractor

— Main equipment supplier
should lead performance
test

— EPC contractor be in a
supportive position

Selecting the
leading party for
plant
performance test

— PTW=** management
system should be setup via
review and confirm of
commissioning process
engineer

— Consider Isolation of the

Q|2 operation area

No management
system of PTWx*x*
and Isolation
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*C, T, S, and Q mean cost, time, scope, and quality, respectively.
** PTW means “permit to work”
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Table 6 Impact scales of each EPC phase

——— 4. 79135, 2001, AHA 9] g e, 7.
EPC phases . Mmpact scales . 5. 34, o] A, 2006, ZHE Ao PG} =
Cost | Time | Scope | Quality ZAE qUXHE Al SHEZ R ESHS],
Engineering 4.2 4.4 2.8 4.6 6. 1A Y, 2009, ZANE T2 AE Fuf g ¢k
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Construction 2.8 4.1 2.6 3.8 e R .
7. Project management institute, 2008, A guide
and;ﬁ%ggnmg 3.0 3.5 2.5 3.0 to the project management body. of
knowledge 4th edition (PMBOK), project
Average 3.5 3.8 2.7 3.7 . . .
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