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Evaluation method of Weirong deep shale gas reservoir and its application
ZHOU Hua, WEI Limin, WANG Tong, WANG Yan, PANG Heqing, ZHANG Tiancao

(Research Institute of Petroleum Exploration and Development, Sinopec Southwest Oil and Gas Company,
Chengdu, Sichuan 610041, China)

Abstract: The problems of strong longitudinal heterogeneity and difficulties in fine evaluation exist in shale reservoirs from the
Wufeng Formation to the first member of Longmaxi Formation in Weirong Shale Gas Field. Therefore, TOC content, gas content,
proportion of organic pores, brittle mineral content, clay mineral content, brittleness index and horizontal stress difference
coefficient are selected as the key parameters for the shale gas reservoir evaluation, and the gray correlation analysis method is
applied to quantitatively characterize reservoir quality based on the characteristics of Weirong deep shale gas reservoirs and their
main influencing factors. The results show that: (D By calculating the correlation between evaluation parameters and reservoir
quality, it is clear that gas content is the primary parameter to indicate high—quality reservoir. @By calculating the comprehensive
evaluation index of reservoir quality(Q), the reservoir can be divided into four levels, among which the A-level one is mainly bio—
siliceous shale and calcium—bearing— clay—siliceous shale, consisting with the target window position of the current horizontal
wells, and the research results are in good agreement with development practices. This method realizes the fine evaluation of
reservoir quality under the influence of multiple factors, provides the basis for the objective evaluation of high— quality shale
reservoirs, and has reference significance for the evaluation and development of similar gas reservoirs.

Key words: Weirong Shale Gas Field, deep shale gas, reservoir evaluation, grey correlation analysis, comprehensive evaluation index
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Table 2 Evaluation parameters of deep shale reservoir in Weirong Deep Shale Gas Field
I TOC(N=5) &<m(N=5) HHALLE  MHETyss #toyee JiFREEiRA 7J<¥Jﬁ7'3§7‘%

(%) (m’h) (N=5)(%) (N=5)(%) (N=5)(%) (N=4)(%) (N=4) 7%

Zh A JEFE 1.05~147 232~298 87~11.6 42.37~46.89  50.97 ~ 52.49 20.7 ~ 28.5 0.15 ~0.28
U ai) 1.20 2.65 10.00 43.70 51.80 25.90 0.20

REB-A5R- YO 2.62~3.52  6.98~7.99 132~20.6  61.39~64.59 33.03 ~33.76 41.5~46.5 0.08 ~ 0.23
Fh LA EE Y 2.90 7.35 15.00 62.40 33.50 44.30 0.17

- JERE 241~361  6.34~7.78 17.9~256  47.40~60.16 3222 ~47.95 33.9~42.0 0.07 ~ 0.20
TUAEZ S ai) 3.00 7.18 20.30 52.35 42.10 38.90 0.15

FL-RER JEHE 1.20~529 851 ~13.31 20.7~61.6  55.94~60.71 32.59 ~38.45 43.6 ~59.1 0.10 ~ 0.28
Pk =S ) 3.40 12.18 38.80 59.20 35.60 51.10 0.19

AW JEE 3.23~531  9.11~12.76 426~78.8  7T1.73~7639  14.59 ~20.43 323 ~50.5 0.05~0.25
TUATEIZ S a) 4.60 11.48 69.70 74.20 18.30 42.05 0.16

S - JUF 2.98~5.55  6.74~1131  35.67~62.15 60.76 ~69.61  27.38 ~34.28 394 ~548 0.09 ~ 0.24
HERICAEE T8 4.80 10.00 59.80 64.70 30.00 49.95 0.17

FER-ZE - TR 1.74~510  4.61~1029 27.36~5729  62.69~72.67 25.19~31.73 449 ~51.6 0.07 ~0.21
MERTUA ) FEY 3.90 7.79 49.80 67.10 28.70 47.40 0.15
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Table 3 Gray incidence matrix under different parent sequence conditions

o FIPHI K 6 G
TOC TR AOHLN I BE e AL MErEEsEe KRR 2E R R

TOC 1.000 0 0.844 4 0.747 7 0.785 1 0.5713 0.7228 04527
A 0.849 8 1.000 0 0.7553 0.747 3 0.606 4 0.7577 0.4776
FHLL S 0.747 3 0.747 2 1.000 0 0.690 2 0.679 7 0.624 8 0.563 3
Mtk ar & i 0.784 8 0.738 4 0.690 2 1.000 0 0.501 3 0.8530 0.390 6
b R Fg ey 0.491 8 0.5180 0.609 4 0.4213 1.000 0 0414 1 0.5489
Al 2%, 0.7317 0.7577 0.6349 0.8589 0.504 1 1.000 0 0.388 3
IR ) 25 5 R 0.463 8 04776 0.573 5 0.402 5 0.633 3 0.388 3 1.000 0
FEIE 0.724 2 0.726 2 0.7159 0.700 8 0.6423 0.680 1 0.5459
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Table 4 Weight coefficients of reservoir evaluation parameters in Weirong Deep Shale Gas Field
Fesil FIPHNRCE Z 5L
TOC TRt HHIAL G MM ee o waa RS KPR R

TOC 0.1952 0.164 8 0.1459 0.1532 0.1115 0.1411 0.088 3
R 0.1636 0.1925 0.145 4 0.143 9 0.1167 0.1459 0.092 0
HHALA 0.1479 0.1479 0.197 9 0.136 6 0.1345 0.1237 0.1115
a4 0.158 3 0.1489 0.1392 0.201 7 0.101 1 0.1720 0.078 8
Ftw i 0.122 8 0.129 4 0.1522 0.1052 0.249 8 0.103 4 0.137 1
CIPEEZists 0.150 1 0.155 4 0.1302 0.176 2 0.103 4 0.205 1 0.079 6
IR T 25 5 R AL 0.1177 0.1212 0.1456 0.1022 0.160 8 0.098 6 0.2539
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Table 5 Comprehensive evaluation index of deep shale reservoir in Weirong Deep Shale Gas Field
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fiff | 227

TOC FRE ANALE T TSR BT WERE MRS KN ER R
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- R A EE 05101 0.505 1 0.465 9 0.5323 0.4110 0.537 4 0.386 3
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HEPRE T DU 2 0.8409 0.834 7 0.816 0 0.8522 0.755 6 0.846 3 0.6773
TR AR DUAE)E 07656 0.754 9 0.7299 0.774 9 0.654 9 0.772 4 0.598 5
BB R-RE T DUAEIE 0,683 7 0.673 7 0.653 2 0.704 2 0.5953 0.7019 0.5414
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Table 6 Quality classification of deep shale reservoir in Weirong Deep Shale Gas Field
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Fig. 3 Comprehensive evaluation effect of reservoir in Well-W1
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