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Application of system reconstructability analysis in
evaluation of hydrocarbon prospective area

Liang Haiyun' Ding Jianke' Li Haiyan' Zhu Runmin®

(1. Exploration & Production Research Institute, SINOPEC, Bejing; 2. Uniersity ¢ Petroleum, Bejing)

Abstract: System reconstructability analysis is a widely developing field of general system theory. It provides a foun
dation for solving the problems of complex and heterogeneous systems with continuously and rapidly changing qualita
tive and mass relationship, as well as structural relationship, which are difficult to describe in the form of mathematic
analysis. System reconstructability analysis consists mainly of factor analysis, program evaluation and expert opinions.
Evaluation of hydrocarbon prospective areas is complicated with many uncertainties, due to the combined impacts of
natural factors, such as geologic conditions, geographic environment and resource potential, as well as policy, law
and regulation, investment climate and market environment. Evaluation made with a single index would have large
eventuality and instability. A system model for evaluation of hydrocarbon prospective areas has been developed by ap-
plying system reconstructability analysis. It preliminarily solves the problem met in evaluation, such as the lack of da-
ta set and strong norr linearity.
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Table 1  Factor components
E WP BTAEFEEE 17 R RFIRERT REN CEME B DRET M
0. 75 {Z R BT H i 75 2% 1.53 1.00 1.27 1.09 1.33 1.58 1.91 1.12 1.49 1. 60
1. 5 AZARRUABETI H 1 25 26 1.20 1.17 1.00 1.23 1.55 1.71 1.93 1.24 1. 64 1.74
3ACHERBLI H 2 % 1.68 1.58 1.58 172 1.00 2.16 2.47 1.63 1.99 2.22
WA E 341.31 11.09 4.05 3371 31.11 1.00 3.71 26. 64 14.32 1.65
MR RIES AT 23.70 2.66 4.02 2.50 3.40 4.93 3.60 11.87 2.24 4.21
HHRFF R AT T HIE 204. 03 3.45 7.64  31.58 23.00 11.33 19.73 38. 18 12.09 6.18
BT D BRA 448. 00 6.00 8.33 4.33 24. 67 12.00 45.33 25.33 13.00 7.67
PR R I 1.69 126. 11 3.65 3.89 10. 86 2.38 2.97 5.03 6.95 8.43
B BRI G A% B 3.12 105. 24 2.30 3.84 11. 14 1.51 2.83 5.50 9.55 11.46
B RAR S = 6.21 33.01 2.26 2.65 11.76 1.00 9.17 69. 99 21.49 13. 89
T JER i i 37.57 10.91 8.77 15.10 53.40 2.39 1.22 22.74 9.49 14. 54
BRI Th % 2.95 1.33 1.00 1.57 1.63 1.02 1.51 1.74 2.19 2.16
B X BRI IR 28.12 1. 00 9.82 9.29 11.88 4.71 9.12 40. 41 7.65 5.53
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Table 2 Expert opinion
GRIPSE W2 PR W7 AW RUREFE RJEH EEENHE B LokAW M
B R IT K53 1.45 1.45 4.04 2.59 2.12 4.00 2.90 1.82 1.77 2.74
oA B 2.23 2.49 2.97 2.33 3.13 2.32 1.23 3.41 3.07 3.66
BUA KK 1.98 2.18 2.39 1.75 1.92 1.30 3.72 3.14 2.51 1.41
x£3 VIR
Table 3 Evaluation index
E{=S B BTZEFFE B ORI BURKEFW REH AR EIY =S TR | A <15
T H P e 1.74 1.00 1.28 1. 66 1. 80 2.29 2.76 1. 50 2.09 2.37
X4 MR
Table 4 Evaluation results
T —— —
B NEBYG TR R HHr Y% NEHRTREERE 4x  EHT
i 3,4 2.15712 3.450 07 1 2,3 1.944 82 3.000 00 3
BoJe 3,4 2.879 55 3.005 47 2 2,3 1.99275 2.944 99 6
LR 3,4 2.888 44 3.000 00 3 3,4 2.754 22 3.071 01 2
] 2 55 g5 2,3 1.955 32 2.57426 4 3,4 2.7347 3.093 42 1
B SR K )l 2,3 2.130 34 2. 466 55 5 2,3 1.992 45 2.94533 5
e 1,2 1.263 53 2.000 00 6 2,3 2.01272 2.92207 9
o 1,2 1.307 43 1.97298 7 2,3 1.998 88 2.93795 7
17 1,2 1.339 57 1.953 20 8 3,4 2.816 09 3.000 00 4
ELE 7 3E 1,2 1.370 46 1.934 19 9 2,3 2.040 37 2.890 33 10
FI LG 1,2 1.460 75 1. 878 63 10 2,3 2.002 57 2.93372 8
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