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Model of risk-benefit co-analysis on oversea oil and gas projects
and its applications

ZHANG Bao-sheng, WANG Qing, WANG Ying-jun
(School of Business Administration, China University of Petroleum (Beijing), Beijing 102249, China)

Abstract The risks in the oversea oil business become more and more serious because of the changing
polices, oppressive contracts provisions, undetermined geological conditions and adverse operating circum-
stances in the resource countries. This paper classifies the risk types according to the possible risk-sources
and demonstrates the risk recognition and analysis process from three different stages. By combining the
NPV method, the Monte-Carlo simulation method and the method for analyzing the risk-benefit influ-
encing process, the paper builds a new risk-benefit co-analysis model with the economic effect as the core
consideration and, furthermore, puts forward a new kind of risk index in view of the necessary economic
return. The risk index calculation method and process are given as well. Based on the collected data
and information from the actual oil and gas resource blocks in the Central Asia countries, the risk-benefit
co-analysis has been made by means of the developed model. The results show that, most oil and gas
blocks in Kahcakstan belong to those with lower risks, the petroleum projects in Tukumanstan are mostly
of higher benefits with higher risks, and the investment to the oil projects in Uzebekstan would often meet

higher risks and lower benefits.
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AR AERRE Bl Ei, FEA AR TSNS BN H B IRRE T, RATRERKA S E
KBS I RGBSR B EE, BEAA T EH R - BB+, e F 30 B RS 5 T
WEEEMEHITT KEMHR. ¥ LORRMT ST MR EEGUTE E—REEHMTE, £B
TG R 3 (fault tree analysis, FTA), 4T/ 5 (event tree analysis, ETA), KR
¥ (cause consequence analysis, CCA), f/RIESMTHEE (Delphi) £ BIRTF, XFEMEEeE W SHEE
AT g TR H RS ERER, HRT0 B R A IR R H RS HE; B ) @3 mn
BT S RITELF N PR A R BAR R BSR PO, AR ERES SRIT R SR T —Fik
AR WaK, BE, ki ¢ T RERBHRGWHE, By sBEmkgns
TR E G LM R R, A K REE MBI H e Ligft— A 255 EREBRMTIE,
TEQEFF RSN, SENSETEN I, YN, HemARE, BTanas. [ 1 @dm
B A XU EATE T B RAHAE S RIS BV UBIAY, Than O RIS & TR 7 BN A TSt e e
KPR IEER R, BT XM R PR RELR; B0k, kBFEk—F O &K@l xRy
e SR IGE R BAFE, IR T SRR EFE R ol M A B S ssK R R AR, BRazse 19
MA BP #EMFHE, DBETEAWET 2 LREMARTEXKE BP WM& ERHFER, A8 T
BERHERBETHE TRARERNE SRS T AR e G KE WEE, Es U RBETH
g A LRR O AR EA R HETH R, ¥ 1 0 M EAREERTSN 4 MEERRETF
M3 REMET. F=ZRRGEHME, BWEESEBWHT RN EMA. Daniel Kahneman 1 Amos
Tersky % (12 211 T 8RR, AT RBUHEMT; Khoshgoftaar 25 13 Hi| FIMLMI % R REMTAIRN T &%
LB R, TS 1 R E RS PR B I B SRR R R T T B B A S BT, Xt
B% 15 R BARURIE 5 R BT B RIRET T 4T 5 1R, s U0 f A B a4
RIS RBEHET T RS A PRy, LR RS e S S g H 80 Z M, Harbaugh A
Davis % 07 24 T A MEHR BRI R AR, BERMEHE U8 R RS Yex R 5 i
FHARIIURE - SR KR R B R RB T T S BILE . ZRM B89 U S @M T
FIF RSB A PSE R AT RN R BRAMBFE 20 ST &7 R bt f 52
FFRIEERBIONE, MU SRR EHTHEEE; kitE B AEE MRS A T B RS AT T T35
i, Aven M Vinnem % (22 ¥ b7 M H RS AMT FEMT BRI . IR B BEAL KBS A4 314 (quantitative
risk analysis software) BB . T #1090 H KB Rk 25 RN B R AT F BB R AR E (2327,
RS M SR AT S, PRI ER A WA FIERT R AMTE, ERBES & RREIFHE, 7
BT M BA RSN SR MR 5 N R R IR R R, SRR A € BT 2 EoCiRE B+ TRE
BHENBRMGE L, MRS S52F3FNRME T —F. 2SO UP TR ERERR, MIEZME N H
A BRI A I H v AR T e XU B R AT IR B, B R A BT a3 A DR R - BB S TR,
AR R PR RAR LSRR

2 BMEERERT AT E N ER IR
2.1 RBEEFIRIS

WS SEHIF AL BRI RS FEHE, FELEX KRR EERHE. 2SCARBR
FHAENE, B RORERIS AN LFRE. BUARK. #REFEXK. TREARE, MAE 15
.

2.2 KRR RFFE

H T & RREHE R, WIERE, BIRFRBEURE FEEGRETREREKR, B
BRBAFRA G, EREWH SN TTRBRINRREE. 4308 = ZE T REE AR BT 58
AREE, BEOMTRBRBRME 2 iR, F— BEREE. MREET S, AESSIMNESEBHRF £, 2K E
KEE. ARERSHX, HBOG. S5, B R LBORSE £ s E i< BHRTF R R
i B AFABE. BT ARG WA X RIERRK . MR ARREART 438 E & B HE,
PR XS EERET SN A AR, WA EERAZMHERMER 78R4 R. =&
BREFMEEERE. BFEET I HEEFERR TR B ARGHE, HFEHSEORRER. £
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ATREM:, T HIBTRIRIT & 1S SR A AT, AR MM EER, WIE (NPV) —HEHKE AN
AFRA, WA (1). .
NPV =Y (CI-CO)(1+ip)™" (1)
t=1
AHF: CI HBEWA, CO AMERE, io HEETAEK, t K ERMY.

AT KU B BIRFI R, E&MEEEUMEMY, L EENZEAFEERTHRR, MHE%
BB B AR (1) #H, NPV ZRERA . RETHE . BHEFIEU LSRN ERY
R, RTINS RRE Y B EH, NRERREL W SRS IR RN NPV #.

1) MEWABEMT

EFR SIS RRE N A SRAE& LS, IR B R E WA N
NPV. XS =R S BB WA 2 MR B SRR, R S (i B R A LR R R K, &
R RO RE PR R () ML, ARERER () I R RR R T X7 R,
B, ST WA S HERA, SEASWA KT B BERER EBE (WA 3).

A

TSN LLN
_T NPV
B ARG j—— M A > AR

PEUR LR +— BRBAE

3 ZREREARMEESRARIRE

2) LW H BT

BT 89, mSRERAMS B R ERER L ENEERR, TEZHRREH TRIEARRNG
WM. URRFHEAEE R RRR N CRE R, Rt EmnR, U RRM S TREREER,
XX R E R E RS H R I L, SIRASHEREEAE. 55, TRERRUE iy 5
EH#E (EAE, HRZGURSEBERESE) S, FIF. WH RBNHBEE LES SR LHEE
FEEVMERR, XUHERPRO MO E RPN E > RA, #MEE NPV, [, @5k E
AHEEMLH R E KRS BT R ERA R SR T B NPVILA 4).

R A P BT R
AR AR
S o RS 1 (T2 NPV
3
BUf RS +7 A 4
_I—b G
N B I

4 FREERMRSHTSHRE

TEA SR A—ERHRS SR R EEBUFER A RB R, ARMEEBEAT, HBARY
B EFEFEEM AR A REF2SBRER N B ESCEMT ELFREEL. TEXRRE HE
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HIEAE AR, FE P X FEM ISR EE A T G B A RERE, FOEATRA AT IA R MR
TERRL. i, AR DL — R A SIS, BRI AR EAMAFRESS. REGHARIESE
s B F et R AR X Y (T RARASHEA T . 7EMRL P R M KUK A I B B HEx 57 A 28 5 LR Y
M RA SO T a2 AR,
3.2 MBS - MEIEXEhC AT

FESMT IR DR A e B T\ G B o A A b, ASSCHI RIS, - 8RR B R, AT 5
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SEAER Brent il (RRS) i (RIRS) #eih Rt
RRARE R (RIRX) R TEMERARE FHEHE/ RS EH)
AYLRRA JFm (RRR) i FriaBl (0 BLERE/ RO RAR)
IR 2D §®¥t A B (PR R AT/ EEE )
T 3D #¥% M ELH (R AER)
LB BHBHE B (EGE )
BER PR LT HARARE (HEEH)
il FRART
it et MU B FE

WABUER R (RRR) B
WARARSE il (RRR) 2HEA

H LT I, AHERL RS J5 T RIS F AL A B E T T B 3t RARTT H 52 m, e R E &
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3.3 NERuais i
B 5 BT ENRERGLFWENRR, ETIH, Ta0r& KRR E Z BT EH 2582 &
RE. B, A0SR B RN R A i R R G HT R EMERMAT (NPV) B91HH, UHBERME XS
KGR ARSI R A AT REYE, FEXT R AR BT KBS a4 SXRE, T H B PR i U RS R P 28 5 i 36 ]
R, B EIER X LR X - BB, A SCR A RS a3 & SCR I H W IR T B R i 1
R, HEFECh: RIVBAFEETEZOREFARFTE —CHPIraids, mREA WS E Btk
BRI LT/ T BUE B R SR R R, WHRNR R B iTRa T REARK (1)
Xt NPV T8 R BB (KBS E RIERE Bl & MA R G 6 R ENM G, HTRm NPV ERHEHR
RO, BEI—RF| NPV (HRIEERNA, R B RS R\ 20-2128.25-27] gig
FEHUBB NPV —BERA (REIECHARN) 5. B LTS, T —RESHFAL R
WHEESSE, TE TRt HEXREEC
Urisk=P{NPV—uSNPVfiI_N}=¢<NPVfu_“) @)

ag ag a

R (2) F: H X R N0, 1) BFRHEIESAN; p RRFHERF A NPV #39ME, o HEEK NPV #9iR
HE2; NPV ji, RABERMEEE (AR TEANREZWENENEE NPV H); pris HRBIEH
FKAERNRE R T, RS IRGOETRE/NT NPV 5 MR HERETHESBRE NPV
{EF RS BB AR, TR A I PR - BERERBI 61T

4 BEBER — PRMKHSTBRE - Biaikzhoth

LM X B RE ST, LESHE . SERAENNE, EERANENE RERERE. o, W
BESETE., PRSI A LA H U M PR £ R, T ST A & /R o AT e SR DRI £
z.
4.1 RBEEFRF

HRREE R IRFIRRE, 45004 h X WS EHRTT R RS HET I RR, TEREEE RL#
2.

& 2 PN MERT R+ R RG R

Ex SRR E R HHOXNBER
REBE R EFRmE MR R BT X R %
. KRR H O A BURAE = R B
R R BB THE AR
REHEBRMREH 1k FrR B Ry R

R A
TS MIWBEEHF  TEEARRNHETIR (B3HEK)
TSR HFAE A E B L BR AL
Mg RUEHKEHE (ETF R BT
B3R 5EE TRER R (B HEK)

AR B BRALSE
ML REANEH (BT IRR)

4.2 KOIXHRAEE - BMERBRRNSMA

1) Buzachi North R f&4ft

EAIRUR ] A B 0 5 U3 A 2R, A< SRR sEHTIAE Buzachi North B3 H bR, XX HS,
BRI AT IR ST 517, Buzachi North IKH FREEESTHTIATEES North Ustyurt Zih, BEARELME, &
WA 126 P74 R, 1975 FERIMEIFHITRHEFR, 8E 2010 £ 1 A, KRAFEMIRV#RY 2.6 {28
HPEH AR B 19°APL, & 8% 2% ZXRRATBRHGH, GRY 22 4, FEESFRHAFER
E
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2) SECHI IR

O EFrim

2010 4EEFRHH N 85 FIT/H6, 2011 4% 113.62 £7T/F (BT 6 A 30 HEHY), B 20112013 4
Brent JRIHEMIRM = A0 (WE 3), B 2014 FEEESFKIL, Brent JFHHMLL 5% K HERFEHE.

% 3 Brent it (B4 Xu/H)
i B/ME A[REE SN ;|

2011 98.45 113.62 125.3
2012 100.34 118.23 130.67
2013 105.6 125.2 136.76

@

R R EZEFZAT AERMFRT GHZ, RIELERER, B35 RMNEFERI-27E 1
B 6. mE 6 HHTH, ZERAILN, KSR R ERAR] 2.11 {08, E(E™ ]y 2011-2015 4
1460 J7 4 /4E.

OFFE I H

FOWMAREZER AP AR EERATE R, it MEERE, B 75 2000-2010 FERE
BT B, BE 2011-2013 FIFEBFMMN = Ao (LR 4), 2014 FREG ALK, BERFH NI 500
JI%TT.

O BRAERA Bz il A

FAMAF 2010 FELPRAERBRIERA N 17.6 25T/, HAZRMA N 2.72 325T/M, H H2ksA
A 6.47 RIT/M. BE 2011-2013 FHRAE KB BAA RN = AT (IR 5). B 2014 FEZGFA 1L, #fF
Rz AR 2% 1l bR R B .

O HAMSEL

RYBETEITAE 2009 SEAAT T HEBOL, PRTEER BB GBI, FIRHEE BAETTBIARER 10%, &
RIghkEN 2%.

1600

{I[}] 1.6 \
S s \‘

%xuo g 1 \.i

1l i 0:4

B » I l I 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EE522E:E2::2E8:3:22533z885¢:82¢8¢58¢2 B 7 BuzachiNorthEi*2000—2010$3’f-&‘&‘ﬁ
6 Buzachi North Xk 19982022 F]FH7"8

® 4 FREROSE (B FERT) %x 5 BIEREREBHBRANNT (B Xx/#)
Eh  B/ME O WEEE  BKE A A B/ME TIHEE  BKE
2011 4500 5000 5500 R A 2011 2013 15.84 17.6 19.36
2012 450 500 550 EHEHRA 2011 2013 2.45 2.72 2.99
2013 900 1000 1100 HOESRA 2011 2013 5.82 6.47 7.12

& 6 H NPV HisiH-7h
£ NPV (f35%) LA NPV ({L%7T)
Pio 4.79 i 44
Pso 4.38 ag 0.28
Pyo 4.04
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3) RPN - AR

ERB¥HEST, 30 Buzachi North KRN MEFRFBEFRE (NPV) HTRF BRI, B
3| NPV RN TR B (R 6). & 6 1, Poo FREAMAFTE Buzachi North RERPHEITH
HFRER NPV KT 4.79 {LRTTHIHEER R 10%, Pso FaBiG NPV KT 4.38 {LRTTHIBER K 50%, Poo
FTRFG NPV KF 4.04 L REHHES 90%, p Fnfifd NPV (4{ER 4.40 LT, p BRFE NPV
HIARHEZE N 0.28 {CRTT. AH BRI, X Buzachi North 8 XHUHATHMEH T, Bii§ NPV i 4.05 2
27T, Bl NPV i, R 4.05 23T ERRERMGBMT, BERFEXT NPV HEREAMET 4.05 2R,
RI|AR (2) HHERBHER:

Orisk = P{NPV < NPVfiz} = P{

NPV - 440 _ 4.05— 4.40}
028 ~ 028
= ¢(~1.25) = 1 — &(1.25) = 0.1065 (3)
ZHEEA RPN EFZEDI AN NPV RMETREEHE NPV BN 10.56%, KEHK/D
it 0.1056. MMFERFEETE M RMBERR, HREERE. Brel, RS - s RaiE i e ey 5 B 25
FREALME.

® 7 PIPHK 32 NI - MR TER

EE KZF NPV (L) KRR EKR%S
RABE S HIH Alibek South 0.87 0.4915 K1
Buzachi North 4.05 0.1056 K2
Amangeldi Area 0 1

Arman 0 1 -
Arawak Energy Contract Area 1.46 0.576 K3
Ashchisai 0.42 0.1405 K4
Borankol 0.76 0.119 K5
CNPC Ai-Dan Munai 2.1 0.148 K6
EmbaMunaiGas Area 10.73 0.1645 K7
Karakuduk 2.38 0.155 K8
Karazhanbas 0.15 0.148 K9
Kazgermunai Area 7.85 0.312 K10
Kemerkol 0.07 0.206 K11
Komosomolskoye 0.55 0.1105 K12

Shagirl Shomishti 0 1 -
Taubulat Area 0.44 0.1435 K13
Tenge 0.03 0.212 K14

Tethys Petroleum Assets 0 1 -
Tolkyn 0.57 0.0665 K15
UzenMunaiGas Area 37.65 0.162 K16
FESHHE Batigarlyk Area 31.33 0.479 T1
Cheleken Contract Area 20 0.166 T2
East Cheleken 0.82 0.1445 T3
Linanov Contract Area 11.98 0.359 T4
Nebit Dag Contract Area 3.93 0.3665 T5
South Iolotan 37.19 0.496 T6

Be o3 gz i Gissarneftegaz 4.49 0.402 U1
Kandim-Khauzak-Shadi 3.42 0.4805 U2
Mingbulak 1.55 0.5105 U3
North Urtabulak 0.13 0.483 U4
Shakhpakhti 0.53 0.493 U5
Soouthwest Gissar 1.81 0.307 U6

& RREECH | WRBREFEME, A TRS, FXRELST.
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4.3 PIHXFEHSXERRE - BERBERIT

#K4EXT Buzachi North [KHRHIRE: - BRI A%, 4SSO R EHIX. 32 AN XEREAT T XKL - A
BB, IR BIRUK, - BERERSNAMTE RN 7.

M= T A, B 32 ARSAE 4 MRRIG NPV R, HHEAZSREENT NPV BERA—
W 0, AR XA KE NPV E/T 0 BRESRRE 100%, REIEEGEA 1, REBK. ASCHIERX 4
MRERIX R, R TH 28 MRHGS, HRARIKHR NPV i SRBZERRER (R 8).

& 8 piHX 28 MXIRKER - IS

NPV 5L A= R R AR R E R
(f225) K7, T2, K16 K10 T4, T1, T6
1-5 R ke as R 2R B A2
K2, K6, K8 U1, K3, U3, U2
0-1 R BAR 3R FXR R3S B R 3
K15, K5, K12, K9, K4, K13, T3 K14, K11, U6, T5 U4, U5, K1
0-0.2 0.2-0.4 0.4 Bk
e

8N 9ANER, RIEN “EREEWE" 2 BHRRMAERE UM ARREMIE (K5). WA 8
ATLAE Y, BRI (DL K JF3k) MIRERS KERAL PARRUBS I, X BRFE TS, TERGEE S St
SEBIT R AEER R EESHHE (WELL T FF3k) oMK RBEA BAH K, ERREE
K TIRFEETE SEEA SRR (bgLh U FF%) 8is DB e = 00 H A 1 o AL IR 2

5 &t

AICAGBRAE NG, IR - ERBREIAATHIRL, LAHR T X R, B XIPY 32 S XHU T R
B - SR, BENTEEE: 1) AWRERIEH AR A, RIS xR, PR, 25
WA E ZE R S AmX R e R an AT X B AR . JH =R, HEm B NPV . Lk
BB T R - ARSI MR, 2) #SF R B R b R RBAERT REXT NPV L, 15
B NPV §yfER0 A AR R AU B G Y TTBEYE, FFLUSRBUE/ D T HEE R BI NPV BBV K
FERORFIWTA IR H A RTITHE; 3) DIRSRESTHHAER) Buzachi North RECRHHA, STHFETXE - 23804
4) Xt R WA X BT XU - SERBRSh AT, K BUE (N PV pi) SRBRAEEE R RBRE, 4355170 & X
BT R G ST G KRR AT SR I R AR R A M AFT S, BREAFILH X H SR
Tk, EFER TSR M X REC G, XX B AR A s E R AR, X F BT
Tl Rl B X MR R SR, AR THRATRHEEWEG. 25, SRS, AU
JETEZH X RELHT I FET T RIFREERY, X RE A F R, REHERNHESMERLH UK
HEEBRANGZSES, TUEYERELESHFHATSMIRSR, XEXIBRNEK, (HFER2HRS
RS T B2 EAHER RS, ETHEREREE AL, —BAEUE WA R A
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