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Fig. 1 Probability density function (a) and cumulative probability distribution function (b) of exploration investment following a triangular distribution
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Fig.2 Probability distribution of recoverable resources (a) and annual production in the stable production period (b) of a block
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Fig.3  Probability distribution of economic evaluation index of the granting block at the initial listing price (14.02 million yuan)
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Fig.4 Probability distribution of economic evaluation index of the granting block at the listing price of 200 million yuan



AT 2024 4F 4529 4 45 1 148

10 08 1.0 08 1.0 08

0.8 — RBuR 08 — RBUR 08 — SRR

. 00 ' ~06 406
¥ 06 ¥ osl ¥ 06
g Joat B 1.8 X Jos X
% " K 04 R 4
Bk 04 g 04 By 0.4

0 0 0 0 0 5

~10 20 50 80 110 140 170 200 23.0 260 ~198 107 -1.6 75 166 257 348 439 530 9.1 11.6 14.1 166 19.1 21.6 24.1 26.6 29.1

IRRI% NPVHZTE P/la
(o) OB (b) BT (¢) SR e

5 FEMMM 4.85 2T i RREF TN BRI ESHE
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HEE B

Block value evaluation technology of oil and gas exploration right
and its application: discounted cash flow method
based on Monte Carlo simulation

NI Xinfeng', LIU Junping?®, GUO Mozhen', WANG Xiaoxing', WU Peihong®, YANG Zhao'
1. PetroChina Hangzhou Research Institute of Geology; 2. PeiroChina Oil, Gas & New Energy Company;

3. PetroChina Research Institute of Petroleum Exploration & Development
Abstract: Under the new situation that the ways to obtain the oil and gas exploration right has been reformed from the
previous application first, "no cost" acquisition to open competition through bidding, auction, listing and "the one with the
highest price or the best evaluated bidder obtains", it is urgent to establish a set of block value evaluation techniques and
methods for oil and gas exploration right, determine the value of the granting block, and formulate a bidding scheme to
obtain the exploration right by open competition. Aiming at the uncertainty of oil and gas geological conditions,
exploration and development technology, market and other aspects in the exploration and development of oil and gas
mineral resources, this paper puts forward an economic evaluation method of discounted cash flow based on Monte Carlo
simulation. According to the uncertainty of expected oil and gas resources, exploration and development investment,
operating cost and sales income, this method can obtain the value of the granting blocks under different probability
conditions and then provide a basis for the preparation of bidding scheme. This method has been applied to the value
evaluation of the granting block of oil and gas exploration right in Tarim Basin, Xinjiang. Corresponding to different
competitive quotations, the probability of occurrence for enterprise’s internal rate of return is calculated respectively.
When the quotation is 485 million yuan, it is estimated that the probability of the internal rate of return exceeding 8% is
75.4%. Ultimately, the exploration right of the granting block was clinched a deal with 485.32 million yuan, indicating
that the evaluation method is feasible. The economic evaluation method of discounted cash flow based on Monte Carlo
simulation provides decision—making basis for enterprises to adapt to the competitive granting policy of oil and gas
mining right, and has important practical significance for enterprises to openly compete for oil and gas mining right.
Key words: oil and gas exploration right; value assessment; Monte Carlo simulation; discounted cash flow; competitive
granting
NI Xinfeng, First author: PhD, Senior Engineer, mainly engaged in the evaluation of mineral right and the optimization
of favorable zones. Add: No. 920 Xixi Rd., Xihu District, Hangzhou, Zhejiang 310023, China. E-mail: nixf_hz@petro-
china.com.cn
GUO Mozhen, Corresponding author: MSc, Senior Engineer, mainly engaged in the evaluation and value assessment of
oil and gas exploration right blocks. Add: No. 920 Xixi Rd., Xihu District, Hangzhou, Zhejiang 310023, China. E-mail:

guomz_hz@petrochina.com.cn



