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Evaluation , optimization and decision system for prospects to drill
Cai Lixue, Yan Xiangbin,Li Na,Li Jun, Yang Shuang,Ma Xiaojuan

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

Abstract ; Evaluation and selection of prospects to drill is one of the main tasks for the decision-makers of oil companies.
Based on the principles of risk analysis and portfolio management,in combination with the Chinese technical criteria of
prospect evaluation,a system of evaluation,optimization and decision has been built for prospects to drill. 1 ) A manage-
ment system of prospects with graphs, images, numbers, forms and texts integrated is established to perform basic data
management , outcomes data management , graphics management and document management. 2 ) Considering the geological
process of petroleum accumulation and trapping, the discovery probability of hydrocarbon is defined. The general guide-
lines of evaluation are used to assign probability to each individual geological factor involved with respect to database
reliability. At the same time,the distributions of resource amount of a prospect and a group of prospects are simulated and
predicted by Monte Carlo,and three methods of reality checks have been provided to help evaluate those predictions. And
then the economic characteristics of the resources of the prospects are valued by the conventional discounted cash-flow
based on the whole process of petroleum exploration and production. 3) ‘ Risk analysis vs. economic value’ method is
proposed for selection of the favorable prospects to drill, including prospect screening, wildcat well selecting, prospect
ranking by expected return and risked value ,and portfolio optimization. 4) A post-drill assessment system is set up to mo-
nitor the wildcat drilling projects and improve the predictive performance, which consists of four parts: comparison be-
tween pre-and post-drill estimates of resource/reserve ,comparison between predictive and actual results of key geological
factors , calibration of hydrocarbon probability and analysis of the causes for the failure. This system has been successfully
applied to decision-making of wildcat drilling programs in different geologic provinces.
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Fig.1 Framework of evaluation-optimization-decision system of prospects to drill
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Fig.2 Data flow of evaluation-optimization-decision system of prospects to drill
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Table 1 Statistics of 14 favorable prospects selected

P 1] FAP AR BERLE (W) vt/ s RBEME,  BUWIES IR/

= i/ (100 FRE/ (108 m?) (107 0) (10* J8) (10" 7o) (10* 5T)

A 124.7 30 992. 31 30 992. 31 14 001. 71 9 809. 45 4 500 3200.0

B 170. 40 45 558. 15 36 446.52 13 667. 45 12 333.73 8 000 9 980. 0

C 85.0 22 171. 66 22 171. 66 13 391. 68 13 156. 66 3 800 2 000. 0

D 100. 0 26 414.98 26 414.98 12 214.29 11 094. 29 4110 4 680.0

E 192.0 47 514.52 33 260. 16 11 740. 84 16 630. 08 2 900 1 540.0

F 80. 99 32 374.67 19 424. 80 11 363. 50 5 996. 40 4 260 4260.0

G 395.6 32 572.55 32 572.55 11 172.38 11 172.39 4 300 24 944.0

H 397.1 36 991. 08 29 592. 86 11 052.93 15 349. 80 2 000 381.6

1 179. 80 55 838. 80 33 503. 27 10 721. 04 19 334. 00 3 200 1 200. 0

J 392.3 35 597.93 24 918. 55 10 675. 11 15 307. 11 1 810 1250.0

K 184.3 46 936. 91 28 162. 15 10 560. 80 20 177. 61 6 000 5029.2

L 91. 10 38 726.02 38 726.02 10 037.78 10 456. 03 3 500 2 600. 0

M 130. 0 29 957.01 23 965. 61 9 881.02 12 986. 34 3420 883.0

N 68.0 24 047. 16 19 237.73 8 112. 17 12 675. 26 2 820 3 380.0
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Portfolio optimization results of 14 prospects to drill
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Table 2 Statistics of selection frequencies of different

prospects to drill
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