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Calculation of the minimum commercial reserves of petroleum reservoirs
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Abstract ; Based on reservoir exploration and development practices, this paper defines the minimum commercial reserves
of petroleum reservoirs and explains the specific connotations of the minimum commercial recoverable reserves, the mini-
mum business proved reserves and the minimum business resources of reservoirs. By studying the development regulari-
ties and production change patterns of reservoirs in different regions and in combination with the principles of input-out-
put analysis, a universal method was presented for calculating the minimum commercial reserves based on the reservoir
development conceptual design. The relationship among reservoir development concept design parameters and cash inflow
and outflow parameter models was established first and then used to build a linear correlation model of reservoir reserves
to net present value. For a given reservoir, this model theoretically revealed the characteristics of variation of the mini-
mum commercial reserves under different economic conditions. The method can rapidly evaluate the minimum commer-
cial reserves under different boundary conditions by directly using the economic parameters of reservoir exploration and
development, the parameters of reserves grade and the parameters of the development concept plan. Therefore, it can
provide efficient technical supports to the economic benefits ranking of exploration projects in different oil fields, the
ranking of potential targets of producing proven reserves, and the demonstration of reservoir evaluation projects during
oilfield development and production capacity building goals in new blocks.
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Fig. 1 Oil production contribution rate model for

the main oil fields of SINOPEC
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Table 1 Key indices for development concept design in one of SINOPEC’ s eastern blocks
A [a]/a 1 2 3 4 5 6 8 9 10 11 12 13 14 15
AR T 10 10 10 10 10 10 10 10 10 10 10 10 10 10
FEE TR 0. 80 1. 00 0.85 0.73 0.65 0.57 0. 47 0.43 0.39 0.36 0.33 0.31 0.29 0.28
/(100 1) 1.20 1.50 1.27 1.10 0.97 0. 86 0.70 0. 64 0.59 0.54 0.50 0. 46 0.44 0.42
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Fig. 2 Relationship between proved reserves

and net present value
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Fig. 3  Calculation flow chart of the minimum commercial

reserves of reservoirs
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Table 2 Basic parameters of reservoir blocks

- R SER MG
i b K 5 . .
) ompy R R e s e
5 %/ m /% . i . .
km YN hm et
X1 2.3 2 800 20 784 115 1 240
X2 2.6 3 200 23 960 115 1 084
Xk 3 1.8 3 400 18 1 050 115 1 246
Xk 4 1.5 3 300 25 1 005 115 997
X5 1.2 2 900 20 841 115 1183

x3 HESBRRARMSEITSH
Table 3 Development concept design parameters

of reservoir blocks

B H T

HMERE, Hik . TR/ Rk
X1 12 28 2 800 24 812 1.8
X2 11 29 3 000 30 745 1.8
XHe3 10 18 3100 20 970 1.5
X 4 12 18 3 050 20 160 1.7
XHe 5 12 14 2 900 13 766 1.6
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Table 4 Calculation results of the minimum commercial reserves of reservoir blocks
NI BRI BhE (R . _ w/NEE /NEDE AT
ST A i Y (1)) S =
i e ﬁfﬁmﬁrﬂ’;)/ (P_R)/  HA(C,)/ ’%iﬁ( R ¢, R R
- GE-th) (Bt e ’ (10*1) (10*1)
XHe 1 3621 3549 1240 24 812 1.4 124 21 576 174 34.8
X2 3621 3549 1 084 30 745 1.5 142 26 735 189 43.5
XHe3 3621 3 549 1 246 20 970 1.5 132 18 235 138 25.0
X4 3621 3 549 997 20 160 1.6 156 17 530 112 28.0
X5 3 621 3 549 1183 13 766 1.5 136 11971 88 17.6
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