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Preliminary exploration prospect evaluation and screening method
Yan Xiangbin,Li Na,Cai Lixue, Yang Shuang,Li Jun,Ma Xiaojuan

( Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing 100083, China)

Abstract ; Preliminary exploration prospect evaluation and screening in different areas and different exploration domain is
the key to optimize exploration investment and to realize efficient exploration. Explorationists commonly select preliminary
exploration targets according to such factors as petroleum-bearing property , petroleum resources, and technical and tech-
nological applicability of drilling engineering. Quantitative description of these factors and establishment of a set of unified
evaluation and screening criteria are the technical challenges facing oil and gas exploration. Risk analysis-based * Risk
Analysis-Resource Value’ model and relevant index system are established in this paper for unified evaluation and
screening of preliminary exploration targets. The preferred preliminary exploration targets are ranked by the risked net va-
lue. The preferred drilling targets in the Risk Analysis-Resource Value’ model are located at the upper right of the
threshold curve of risked net value which is plotted according to the number of drilling wells limited by investment.
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Table 1 Comparison of prospect screening methods and index systems proposed in this
paper with those by other companies at home and abroad
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Fig. 1  ‘Risk analysis-resources value’ model of preliminary

exploration prospect evaluation and screening
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Fig. 2 ‘ Probability of success-after-tax net present value’

optimization model of preliminary exploration prospects

70 000 - o A HE]AR A
w A BRE

60000 & srwEICHM °

50000 & DI ] ¢ ¢
1R
S 40000 A °
S~
%€ 30 000
= N .
20000 bo & oo ¢
L N e A'. ®

10000r & .

0 4 A AA 1 A 1 s 1 1 J
0= 10000 20000 30000 40000 50000
=10 000 - JRBSE SR B/ Ji ot

3 TR E AR B - AU R G b
Fig.3 ‘EMV-risked value’ optimization model of

preliminary exploration prospects
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Table 2 The P, of 26 traps in Tarim Basin

RIS BB SRR MEMER R SRR

1 0.85 0. 65 0.85 0.85 0.40
2 0.85 0.70 0.85 0.85 0.43
3 0.85 0.85 0. 85 0. 85 0.52
4 0. 80 0. 80 0.75 0.85 0.41
5 0. 80 0. 80 0. 80 0. 85 0. 44
6 0.65 0. 60 0.70 0.70 0.19
7 0.65 0.50 0. 65 0.70 0.15
8 0. 80 0. 80 0.70 0. 80 0.36
9 0. 80 0.75 0. 65 0. 80 0.31
10 0. 65 0. 60 0. 65 0.75 0.19
11 0. 65 0. 65 0. 65 0.75 0.21
12 0.70 0.75 0. 65 0. 85 0.29
13 0. 65 0.50 0. 65 0.75 0.16
14 0. 80 0. 85 0. 65 0. 80 0.35
15 0.85 0.45 0.45 0.75 0.13
16 0.85 0. 80 0.50 0.90 0.31
17 0.65 0. 65 0. 65 0. 80 0.22
18 0.65 0. 60 0.55 0.80 0.17
19 0.65 0. 60 0.55 0. 80 0.17
20 0. 65 0.70 0.70 0. 80 0.26
21 0.65 0. 60 0. 60 0. 80 0.19
22 0.70 0. 65 0. 65 0. 80 0.24
23 0.55 0.70 0. 65 0.85 0.21
24 0.55 0.70 0. 65 0. 85 0.21
25 0.55 0.70 0. 65 0.85 0.21
26 0.70 0. 60 0. 60 0.70 0.18
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Table 3 Estimated recoverable resources

of 26 traps in Tarim basin

&l A P10 PoO Pmean
5 mwm ke omwm KRR AW FBRS
Vil V2 v4y; BV VL 14y V) | i3

1 260. 40 143. 80 184. 30

2 206. 60 89.40 128. 80

3 23.80  38.50 9.30 15. 80 14. 60 21.19
4 564. 80 165. 90 239. 60

5 635. 90 235. 60 329.70

6 38.70  56.90 16.50 23.40 25. 80 36. 89
7 39.50 58.70 15.20 17.80 21. 80 31.95
8 461. 00 333.70 395.50
9 310.20 225.40 266. 60
10 122.20 90. 20 105.70
11 221. 60 165. 60 192. 40
12 178. 80 162. 50 170. 40
13 345.20 260. 00 301. 80
14 87.00 78.30 82. 60
15 164.20 215.20 34.50 40.30 65.20 76.30
16 23.50 7.80 18. 40 3.50 11. 60 6. 80
17 580. 30 180. 50 307. 10

18 673. 00 204. 20 377.20

19 590. 50 184.70 327. 40
20 537. 60 102. 40 235.20
21 479.30 102. 50 193. 60
22 85.30 17. 40 39.10
23 361.20 60. 50 147. 80
24 110. 80 76. 00 92.70
25 204. 10 59. 60 124. 40
26 122.30 60. 60 89.40
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Table 4 Economic evaluation of 26 traps in Tarim Basin

. B N P P4 22 5 28 i . . =
Elcikwe B/ m - VIRIFES WE/ 7ot .
% Hu BRI/ JTT BLR PHICRE % % fi/735¢
1 T,* 0, _,y Tl 6 000 46 291 49.0 0.6 27 774 11 087
2 T, 0,y T 6 000 38 362 50.9 0.6 23 017 9 895
3 T,* 0,7 Tl 6 500 17 632 36. 1 0.6 10 579 5522
4 T,* 0,7 Ti 7 500 48 456 38.4 0.6 29 073 11 862
5 T, 0,7 T 7 500 64 915 38.5 0.6 38 949 16 951
6 T, 0,p Tt 6 800 38 673 38.6 0.8 30 938 5912
7 T, 0,p Tt 6 800 25 494 30. 8 0.8 20 395 3016
8 T, 0, oy Tl 6 800 123 205 41.1 0.8 98 564 35 325
9 T,’ 0, ,y WH: 6 800 83 578 40.6 0.8 66 862 20 861
10 T, 0,p T 7 500 25 687 27.6 0.8 20 550 3907
11 T, 0,p T 7 500 50 610 31.3 0.8 40 488 8 339
12 T, 0, oy NHF 8 000 48 474 30.6 0.8 38 779 11 248
13 T,3 0,p Tt 8 300 58 103 25.7 0.8 46 483 7 365
14 T,° 0, L,y W% 6 500 21 397 34.2 0.6 12 838 4 540
15 T, 0, _,y T0l 7 000 4118 13.5 1.0 4118 532
16 Ts° K, s Ji§ 5500 9 069 31.6 0.4 3 628 1110
17 T,* 0, L,y W% 7 000 42 052 28.4 0.6 25 231 4989
18 T;* 0,y W& 7 000 56 830 29.5 0.6 34 098 5 266
19 T,* 0, _,y W% 7 000 50 182 30. 1 0.6 30 109 4 650
20 T,* 0, _,y P 7 000 40 593 34.0 0.6 24 356 5 590
21 T,* 0, oy NHF 7 000 27 469 28.1 0.6 16 482 2777
22 T,* 0, _,y Til 4300 46 800 48.5 0.6 28 080 7 925
23 T,* 0, _,y TH 4 800 39 096 18.9 1.0 39 096 7 485
24 T,? 0,1 3500
s 18 0, Ly i 5 300 21 675 14.0 1.0 21 675 4149
26 T2 S 5000 18 800 19.0 1.0 18 800 3316
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Fig. 5 Ranking of expected return-risked value’ of 26

preliminary exploration prospects



576 ER T ECIPNE W $35 %
60.0 ‘ Guo Qiulin, Mi Shiyun. Assessment of petroleum exploration target
500 ° \\‘\\ . ; and decisions[ M]. Beijing: Petroleum Industry Press,2004:21 —22.

g \\; 14 ° [5] SReH, KOG, BR BFRITH 5k [T]. A AT, 19985

g400 . 1.4 \\\2.2' . E (8):8 -12.

R 300 PY 20 bi\z\ ° Song Jianguo, Zhang Guangya. Exploration target evaluation method

E 2%681021 2;.7 1‘19 1\8\ o [J]. World Petroleum Industry,1998,5(8) :8 —12.

% 200 15 @ ? o d \\\\\ [6] Baker R A,Gehman H M, James W R, et al. Geologic field and size
10.0 ) -~ 1650ﬁfn assessment of oil and gas plays[ J]. AAPG Bulletin, 1984 ,68 (4) .

00 426 - 437.

0 20000 40000 60000 80000 100000 120000 140 000
BEIRAME/ Ji ot

K6 26 R FAR IR - BEIRHHE ik
Fig. 6  Optimization of ‘success probability-resource value’ of 26

preliminary exploration prospects

2) WA TS LI X FIE X =5 S = 2
PR MR A . T A D I A 00 £
[ 25N, 7% BRI 00 TR T 2R IE B
AR VRIS B I L. T LR %
BV EBRIEH R T AT BB i R U 4
B, Sl B A T A — NP R B AT
TEVT T LA 24 D2 P A 4L 0 BRI, B
A A DA 2 T U 60 B e
AT 4 D 20 P AT 0 10— A 0 2
HVEI L

3) FUFI R AT — Ve B S 4 b 7
KFH LR AL M 26 AR BARIEAT T VP DL, Hoo g
FHUI A - U5 0 A 45 R i — 2 R A0 20 /4
b, JUBUBI o6 AR I B I (B K T2, ]
(6% e RHE .

£ % x W

[1] Robert M O, Nahum Schneidermann. A process for evaluating ex-
ploration prospects[ J ]. AAPG Bulletin, 1997 ,81(7) ;1087 -
1109.

[2] Rose P R. Risk analysis and management of petroleum exploration
ventures ( AAPG Method in Exploration Serious,No. 12) [ M]. Tulsa:
PennWell Corporation,2001 ;125 —127.

[3] ot )RR A3 48 SCAT L HE - SY/T 5520—1996. [ P
PEN BRI [ M L5 - vh E bR RRAL , 1996.

Petroleum and natural gas industry standards of the People’s Republic
of China;SY/T 5520—1996. Technical specification for trap evalua-
tion[ M]. Beijing: China Standards Press,1996.

(4]  SBRKEE, KO = DR AR S04 [ M. Jbat: £l
okt R AL, 2004 :21 - 22.

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

IEIRH TS, REIE R . il AR R R BRI [T ] A S
KIS ,2010,31(6) :857 — 864.

Yan Xiangbin, Liu Chaoying, Cai Lixue, A discussion on methods of
play assessment[ J]. Oil & Gas Geology,2010,31(6) :857 —864.
White D A. Geologic risking guide for prospect and plays[ J]. AAPG
Bulletin, 1993 ,77(12) :2048 —2061.

T, SRR, T, A5 TS BT S e M B TR L 1 o D
PR [T ] Al 5 KRS, 2008,29(3) :326 - 333.

Wu Na, Guo Qiulin, Liang Kun, et al. Risk assessment for oil and gas
exploration with new approaches in the Shenxian Sag of the Jizhong
Depression[ J]. Oil & Gas Geology,2008,29(3)326 —333.
JELEHE, REBRMI. S ST T XU S AT R R [ ] RV R
Sofff (SRR ,2004,27(1) ;108 - 111.

Zhou Zongying, Tang Yuegang. A discussion on method of risk analy-
sis for oil and gas resources evaluation[ J]. Journal of Yangtze Uni-
versity ( Social Science) ,2004,27(1) :108 —111.
Ji/NAR R B i S BRSO BT R [T ] T A
7,2005,106(6) ;6 -8.

Fang Xiaodong, Guo Yuanling, Hu Xingzhong. New evaluation method
of petroleum exploration[ J]. Henan Petroleum,2005,106(6) :6 —8.
SRICUE A 3 AR, 45, BF BH I B TR T 2 R 4 B I I 43
[J]. faih2Adi,2005,26 (6) :52 - 56.

Guo Yuanling, Jiang Youlu,Zhao Legiang, et al. Geologic reasons for
unsuccessful preliminary prospected wells in the Jiyang Depression
[J]. Acta Petrolei Sinica,2005,26(6) ;52 —56.

FLAEAL, . SRR RIS IR AR T A S R LT ] W
<M ,2001,8(6) :15 - 18.

Kong Xiangli, Bian Wei. Application of Monte-Carlo method in re-
serves calculation of oilfield[ J |. Fault Block Oil & Gas Field,2001 ,
8(6):15 -18.

SCERBA, BN, 2R SRR R IR T A T A AN B i
[J]. MR HE T A7 e~ 412 ,2002,29(5) 1487 -492.

Wen Huangming, Xiao Cixun,Li Wei. Application of the Monte-Carlo
method to the petroleum reserves estimation[ J]. Journal of Chengdu
Polytechnic College ,2002,29(5) :487 —492.

RSP BN R [ M ] L5 - i Doll s R, 2005
251 -285.

Wu Shoucheng. Introduction of petroleum resources assessment[ M ].
Beijing; Petroleum Industy Press,2005:251 —285.

(%# KRELHK)



