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Shale gas reserve quality evaluation based on a comprehensive weighting method
Zhang Ling, Wei Shaolei, Huang Xuebing, Li Jun
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Abstract; A shale gas reserve quality evaluation approach based on the comprehensive weighting method was pro-
posed according to geological characteristics and special development processes. Some key factors which have great
impacts on shale gas production were selected to build an evaluation system. A hierarchical analytical method was
used to calculate the subjective weighting factors and a maximum entropy method was used to calculate the
objective weighting factors. A comprehensive evaluation model was built based on subjective and objective weight-
ing factors. A development risk factor was determined after analyzing the completion and match with existing
reserves data. Grades with or without a risk factor can be provided simultaneously. With the proposed method, the
quality of seven shale gas reserves was compared and their development order was determined according to the
ranking for undeveloped reserves. The results indicated that many factors including geological, development and
economic factors should be taken into consideration for shale gas reserve evaluation. Meanwhile, risk factors should
be introduced as an evaluation factor. The evaluation results considering comprehensive relevant factors are reasonable
and effective and can provide useful suggestions for future shale gas reserve management.
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Fig.1 System of evaluation factors for shale gas reserves using hierarchy analytical method
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Table 1 Weight values of the evaluation factor system
for shale gas reserves using HAP
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Table 3 Normalized values of evaluation parameters of seven reserves

i XHe1 XH2 X3 X4 X#s5 X#e X7
Tl R A 0.31 1.00 0.18 0.16 0.88 0.00 0.04
] R A 1 0.69 0.67 1.00 0.60 0.85 0.27 0.00
W™ 1.00 0.89 0.66 0.34 0.07 0.08 0.00
iR/ EERE S 1.00 0.81 0.43 0.57 0.05 0.08 0.00
TUA ZHER 0.86 0.63 0.28 0.00 0.49 0.72 1.00
LB 1.00 0.84 0.35 0.16 0.00 0.39 0.19
BBER 1.00 1.00 0.00 0.05 0.05 0.60 0.60
BAYR S 0.87 0.87 0.06 1.00 0.37 0.91 0.00
R AT 0.56 0.44 0.11 0.11 0.11 0.00 1.00
Metw ) & 0.58 1.00 0.43 0.65 0.00 1.00 0.13
Eramlies) 1.00 0.45 0.22 0.26 0.00 0.00 0.00
g 0.29 1.00 0.28 0.32 0.59 0.00 0.03
BRI ETES 1.00 0.22 0.26 0.32 0.00 0.00 0.00
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Table 4 Ranking of seven shale gas reserves
fif i X1 Xk 2 Xk 3 X4 Xk 5 X6 Xk 7
PNSEY 0.12 0.18 0.45 0.55 0.65 0.70 0.70
AEIE 0.608(2) 0.780(1) 0.323(4) 0.317(5) 0.420(3) 0.095(6) 0.071(7)
XU K HE
ik 0.535(2) 0.639(1) 0.178(3) 0.143(5) 0.147(4) 0.028(6) 0.021(7)
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