1934547

RS =R
UDC

¥ B X

EPC TR EARIHE KBS HE TR

B & # & . HhE
BB OB M . kEE BHEE

RILXETIHEBEER
Hig®ENEHN: Tt FRER: £ 2420
FHELTLEZ2HK: HEEE
WX RXHH: 208€£6H25H X EMAM: 200F7H7H
¥UBTFAM: 2008 A EMERARER: R #8
WOl AN s BREE k% e

bt K %
2008 £ 7 B






A Thesis in Project Management \W\\'\‘N\www\%\w\“ﬁ

Research of risk management of EPC

project on contracts

by Yao Yuan

1 Supervisor: Assistant Professor Zhang Jishan

|
{'

Northeastern University
June 2008






I € {4 75 R

BAFEY, FIEXMEMRXRERHHE S TREN. ©
3 ER AR BB SRR B I DA AR I A B R 3 b, AES A
CE2RRERELNTARR, WA REEANNFKB LS AT
1L B9 AR o 5 B — IR I 416 B ) 25 % 2 B9 90 B A B A £T iR 3%
CERIFETHRBEEHRTEE.

IS T T YU
H #:200f. >.&

SFAOR SRR AR AL

FEMR X EENESHNE L TRELREELEE ¢
RFA R E: MERENEEFAERE W IR %
RRXHBEGREE, AFEXHERNER. AREERIL
RETUBZARXMLEFRBIANERAE XEEERTH

TEH 0 50T R & W _E AT B It ) M fE & KB 2R

¥E g —fFo —E¥g o

ENRXEEES. RIF% 4.

x5 EFEM:






A XFMLFERL LES

EPC TELEXBIH ERNKREEHFR

M E

b % EPC (Engineering and Procuremen Construction) T 78 f & .11 3%
MRERRE ITREAGAVANESBRBEN, YENUTHHSMH,
DBZEHEARLEFHOFESE, MAREEPCIRAXETERNR, &
FHERATEHMAFHE, ERNIREIREEC LN — KA LIEE,
FEEETIESAGTE R EERES TERLROMNSG.

FXMEPCIRBAGHERREER L BT REATR, £FEBS
WMEME, NERENEFIERRERATEPCIE BART H #7
RARR, LEREFHE N ROHETLEFR, BREABPEPCIHE
EAGHERREELR, EATAT R IRES BT MAKRIRT.
REEH BRB N HE . BHUTEEL®R:

B, EPCHE S AGRMEBER IR SREETMENRARTR, &
REEVERERAAE, ABERIEREMRT. XU, BIZSIH#,
HHABIBRNRAE. 2. IH. EN2HEAK. XK, EPCERTH
ROBAHMRREREAGHERTELX. EPCHHENRKEZT LA
NBHE. HE, BR. B B8, 4RSAA A HE. HNEAEEER
URXDB% B ABER, LRARKRERR LR, ERLHHKUR KRR
AERBEFEM. FX, RBRH5PNREPCIEREALT HRAR
FEOEM. BINLENRCHE BEIGNRKETHIR, TUBY,
BRIEARSER S, BREELSE AN, MNRBIORIE. KK
B REHFRENE . FERRYRREAFEEE, BAALEHR2
MRRRA TS RENTREERRETHEELIN. B, RBN
MERBRIETEARREROBL, FRNEREEMANSHHENH
W7, TR %R M ZER B R R B A R TR R b,

X#iR: EPC; BMAHR; XK, R

-1I-






ik #mMLEa0 Abstract

Research of risk management of EPC project on contracts

Abstract

With the rapid development of the market Of EPC contract, general
contracting projects between enterprises in an increasingly competitive and
adapt to market-oriented and customer satisfaction as the ultimate goal of the
new situation. Reduce the total project EPC contract risk of contracting the
project, and realize the economic benefits of the project, which the project has
become a large general contracting business in a practical issue. The general
contracting works project risk management pushed to the forefront of the
management disciplines.

In this paper, based on risk management system of the theory of EPC
Contract project contract, theoretical analysis of the Beijing Shougang
International Engineering Technology Limited of EPC Contract is in-depth
study of the project. The border steel blast furnace project is as a case of
empirical research. On the border of EPC Contract project contract risk
management process ,we focus on the implementation of the project in the
process of risk identification, risk assessment and risk response measures. The
following major conclusions:

(1) For the total project construction products of EPC contract, in terms of
the total construction contractors, general contracting business in accordance
with the contract, commitment to building the project design, procurement,
construction and other work, contracted projects and the quality, safety,
construction period, cost overall responsibility.

(2) EPC mode of the contractor bears the risk is better than any other mode.
EPC project risk factors can be summed up as political, social, nature,
technology, management, organizations such as the following six aspects.
Relatively traditional contracting models, such as general contracting and DB

models, the probability of risk factors, and the losses caused by the
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AKX FME 8 Abstract

non-controllable risk have increased.

(3) Risk identification and evaluation of EPC contract are the foundation of
project risk management. Through the owners and contractors of the risks
involved with their respective literacy, we can see that although the project
risks complicated, but as long as summarized by, the risk from the source, the
nature of risk, risk the loss of objects, such as the reasons for a number of
risks Proceed in, and then use scientific methods to identify the risks, the
project will conduct scientific objective evaluation of risk.

(4) Risk Strategies of project risk management is the core of policy
maker , which can not just personal experience and subjective judgment and

should be established on a scientific risk identification and risk analysis basis.

Key words: EPC; general contracting; risk ; identification
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2.1 EPC B & S 1& 1 #i ik
2.1.1 EPC 2R BEANEX

BHFURTSABREAMNERIEGEENSNEARTR, B
ROtV HERARAE, REERIBMENRT. XMW, HISI#,
HMNABIBRHNFEE. e, TH. &M £ A K. £EPC (Engineering and
Procuremen Construction) & X &, “#7+” A T X & i “Engineering”
TR A H “Design” , XBETER—EMNE X, £FEXF “Engineering”
BERITHER BRRE—MBE X LMEA4K R, “Engineering” 18 “the
design and manufacture of complex products” « XHEPCHEZ THERX:
QEPCEREZH M EXRTEN; @ EPCERXRRITHNBRENSLE S, TIAX
BB E I ERE. EPCRARKAG WU E2IR:

¥

y
EPC
BABH

Y

A Y A
GuaD> Gand Gend ™

El2.1 EPCRABHASHE
Fig. 2.1 Struct Chart of EPC model
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Mgk, HMTEE/BRAREEERR, RNRREXEE, FHENER
—EEBHTBEA.

ERENEFIREARERAFE 1780m’ B B AR TR TH
T, KRATLSHFEENO BRI KM, B MS OFFICE Hh A% 4. VB.
VC. C++. ORACLE #(#% . SQL SERVER #(3&FE & AUTO CAD £ & #%
f¥. X'EEH 3IDMAX (=4 #H) M. SOLID EDGE( = # % % ) » PDSOFT
(ZREE) FRAKMG. ILREONA, FURET®HKF, A
ARRET IHEXR.

1780m’ B BABTENB A ARBAERE., BITHE. &
BRE™. ATEERSESTRNARBEREEANLFE&LHES,
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MEERERE. B, K. KENAFENE—, ERPRRTRREL
t, EATHHRATAXENFILE. FHEA. FR&EXFME, BHRT
1780m’ B kb T B 1 FI 2K B B 40 B sE 2K F, A Bt R — 3K F . 1780m’
BRHBATSEARRELEKFLTERRAZINRFHREH#KFE, RE
HEERENEPHBEARKTFER T HRAHE. 55 R & RE KRB A
PaafER. BREAANEHREEIBRARR, FEREEEHYE
BEA. SH—AUTEEHEL (SERBEXZEEFRT IR
PEHEMHASREEY, FRBETERAZEEND) EEARTHARSE
BAE. AN, E178m* BT F, RATRKEHREH#WATLTE
EEA, MERIETIBNRE, CRETENMNTESRIH.

1780m’ B TRB R FEIET “HRE” i, EH™ 40 RAEE
BitieiR. HTEPEEER BT, STWEFRFEMAREFYEL BT
5%, ARAFAETEZENEFHBNHLSHA.

R EAEFIBEAETRATE 178m BB R By, RBHET
—FHEAR, BEREEURRENRSE, RAFPZHR, BAPZHA,
BANRAFRMET —EEE. XE. AREFHEY, BARSKEX
FRAEPC/ARAKRAERIERRMRIIATE. 7

43 HERKEETE

43.1 KI5

ERE RGN, 224 MTRERNBARTMEEETERL, F
HHAGHNEERRNRAIR:
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Table 4.1 Table of identification of metallurgical EPC project risks

—H R &

bt/ 7N 08203

BlERRAL

AOHAMBIENEEERANEMBL

TERERMERAEARERLB

BHRARA2

HMETHEEA

BY)IE T2 51 0 4 0 T X L B R B3

Yt £ % B4

I 3% B B 0B/ it KBS

Fl% E5B6

L83 403 &4 8 A FIB7

HARKAS
B E KB

EHH A& 4BS

A F 0 H8 8 % #B9

ARRXRA4

AEANBSFHRATRANBESLRAESBIO

FEHFRATHEEFEBI

| ERRKAS

AGHARERXAHERE SBI2

AOHBHTERETLURMNFMZRBI3

BRTIRRAFEABERN, BHTERNRTLRBI4

HFETHARAERR Y G R THIERBIS

BE&. HH. TEXBHL4FAERBI6

4.3.2 R IE{

DABRSHETEERIMAFHNE

AIREMACBHNRARSETHINERAT RRAINE, KHFEL
BABREFSERENBEREN B, BRI ETRANHE
B TUBRFHREFN THENERE—HABEL. EHESHNERK
AREE, MAFHEOANEESYE, DIAHBRLONELRE. 4
BRATESREEE, EERRHNERN—Bt. SBRREH NS

FEER LRI,
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Table 4.2 List of comprehensive importance of of all risk events
BiX Al A2 A3 A4 AS
BE XK 0.114 0.391 0.037 | 0.067 0.391 w
Bl 0.25 0.0855
B2 0.75 0.0285 "»;
B3 0.177 0.0692 *h J
B4 0.388 0.1517 4
BS 0.271 0.1060
B6 0.059 0.0230
B7 0.105 0.0411
BS 0.667 0.0247
B9 0.333 0.0123
B10 0.2 0.0134
Bi1l 0.8 0.0536
B12 0.095 0.0371
B13 0.036 0.0141
B14 0.147 0.0575
B15 0.277 0.1083
B16 0.445 0.1740
DT B IERE B 5 E

RAJBEFREBNANRREFHONE, URTENHEREOEWHE
B. ARAENEREREEIRREFRENEE, UREBERREK
Kh. BEEBMNRBREGRENTRMERE, KTRHERA, HRX,
h%. Rk, BAXENMEE, HHLL1.0, 08, 06, 04F021T4.

BEFRREZNNE (W) 5%54H (C) Mk, KHZHRKEER
Ay, ERHEZIBGENRRIALES. BR, BoBRREHXBEK. |
HHESERGR LRI,
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Table 4.3 Classification of overall project risks
R JES B R A R Rt
B RE (W) | K 8 X Lk K B WXC
(1.0) (0.8) (0.6) (0.4) (0.2)
Bl 0.0855 v 0.0171
B2 0.0285 J 0.0228
B3 0.0692 V 0.0276
B4 0.1517 J 0.0606
BS 0.1060 J 0.0848
B6 0.0230 V 0.0138
B7 0.0411 v 0.0328
B§ 0.0247 J 0.0148
B9 0.0123 v 0.0073
B10 0.0134 v 0.0053
Bl1 0.0536 V 0.0321
B12 0.0371 v 0.0074
B13 0.0141 v 0.0028
B14 0.0575 v 0.046
B15 0.1083 v 0.0433
B16 0.1740 J 0.1044
r=WXC 0.523

RAIFL=WXCMRAKRE, XR— A FEMRREE. BHRRE
=0.523, GiHZME KB AERRE T PEKF, THF, RONRR S
HARFEKF HRAIERAREIF ORI, THERREF G EER
BRKHER, FBEUSHA B.CEZX, UBEIRBREOKE, LE
4.4,

3RS B 33 A ik

BRAIEAREGORNRE, I EAERGNR, THERBRE4H
FPERBERKER, FEERHHA. B.CZ3, Dbk b KK R IE,
R4, Hp: A KRARRERKR, ~BEREERNEREE=E, E3
EABSGFMMUYBEEN, bRFE#TIRTRRULEAEENE
Ro BRRRBFRERNR, ERREBLHTRETNZME . HCER
R TIRAK, RENTEERNMRERBE, 88 THE B
.,
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Table 4.4 Ways to deal with project risks

R HEH | R L R 1k RLX 1

RE. BB, TUAR | RRER | REE RS 51— L4558 E A

HEERER RUFEXR” RERXH
REEE | & FFHE ST BHERT LR
A #ir £k RREHE | FERRE EREROTEE.

AHRPERELIRK |RREE | RERNHEEENBRH

BRIRREFER |ARER | BEELARDEERRR
REEE | ERFRNTFEREXTERARNEA

HFHEIALEET | RRER | ARMERMBE T RATKEH
LEBIHER R H | EE LR E R

CEBUNAGHAS | RREY | RRICER, BLXSH

Al REEE | ARTRECRRE
REFA | THAIC
SEBAEETHE | REREY | BARE
& R HE | #ATRBA
RMEBRAS RB#H | RE
B FRBIBFAEN | RRER | BEEREFLARS SEHATH
B

EREARERA (RBREE | RE

EH AR &M REAE | RE#ER
REES | RE

ME L R BE | ERERNTESR

TREXGHERES | RESH | 28

AR i 3 52 4% AF R @ | FH B8R
REEE | ERERATELE R

C NESBHAEES | RRHME | FANRFHR
BRRS REBE | ERGRNTEIER

FEHERERFRBE | ARMB | AEXHRHER
X
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SR GiLERE

EPCIRB AR EEERARE T ERETRERTRFEH KR
EXN—HEFHIRAGHNEEER. EARTHETRAEEETH
—EHR NRRTHRKER, HESARIBEREEBNEERT
WATE. HEEPCIREARTHNRERBALRL, TEAALL
WS # R M, AERUTHNTH, UHEHEN BB R
HRH, WAREEPCIESACHEARRNR, RFHLHTE HEF
B, ERANEIREAALUN—XALEE, ANbEIEAXE
TWHREE BT ERER R,

AXMEPCIRBAGTAARANREEERHTRAATN, £TE
RAFTHERE, MERERNEFTEXAERATEPCT R ARRA
BTRAHR, UEARPTE N RO BTTEFR, RRENBPEPC
TERABMEAARKREELRE, EAFRTRIBELHTRRHR
B RO VR 4 B R B R 9

5.1 &i¢

BREX, BRHUTEEL®:

(DEPCHEBABRNBERIBFRBEETSNEAGALR, B&
BEVEREANE, AEBRIBHANRE. R, HTZEIHE, #
MARBIERMRE. £, IH. aNLEAH.

(2) EPCEATHAGHABNAREEEABEATEKX. EPCIH
BRRRERTUAANBSR. 2. BR. B, BE, H2A4 5
. AXELEERQERAURDBERAGER, LRARKRERRENEE,
ERMBRURRBORTEEBEFTHM. KR AR E&KNEWL.
EREENMMUREPCHE &5 i 8 R REL.,

(3) REERA S REPCT BB A BT E KK & £m, &t x
WEMAREHEEEBORRETHR TUEY, BRIENRSES
#, BiRKE, EREECHLERAN, NRRKKE. RBOMER. KR
MBREANR. FERROBEEELANATEET, BAAEHA20RKIRA
ATiE, Rext THERAE KK #TREEW IR,

-45-



R X FREFERL F5¥ BhEN

(4) RN ERETEGERREENZL, FENERREIANER
MEHY, TRERLAEMENRRRINMRB I TEMLZ E.

(HONTEABRENS, A TAENESMBEPCTERARBMH &
ARK, HAERSTHRME BRI SRATEE, SFERRENR
HiEN. THARESHECFFYR, RURHEFRENAREE,
METAERN, BERERN TR RONAE: RREREASNLS,
EAFANEARARER, NKIE, BHY. FERULEEHTER
B, A, ERENLETEY, EEFRARN. HEHXRE
BiEE, HTEMAEKIRF TR EEN.

52 H—THMRAR

B, MFEPCIRHMARREENFANFE- LB - EERT X
BEAE, BEBYETHRRARREERNE, TRREENFETE
AEHEBTUEIEMBRURTROMIR. Blt, BRREER LR
BERUEEBMNNETFRANEENE. XX BTERIBHANER
UREEARKE VARG, EXREELREEZRARITSE, Q&
WREX—F, UELRZMETRIPH R ERE. WA EH
MRBERTHEAERRENL, AAEXAFTEXNYE RERLHAME,
¥RAREPCIEFARRERRBOERT A,
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