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Enrichment and high yield of shale gas in the Permian Wujiaping Formation in
Hongxing area of eastern Sichuan and its exploration implications

Bao Hanyong, Zhao Shuai, Liang Bang, Zhou Lin, Liu Haotian

( Research Institute of Exploration and Development, Sinopec Jianghan Oilfield Company )

Abstract: Constrained by geological conditions such as rapid facies change, thin thickness, and great burial depth of shale formation in the
Permian Wujiaping Formation in Sichuan Basin, no major breakthrough has been made in unconventional gas exploration. In 2020, a risk
exploration well HY-1HF was drilled and commercial gas flow of 8.9x10°’m’/d was obtained during well test, showing good exploration
potential of shale gas in the Permian Wujiaping Formation in Hongxing area of eastern Sichuan Basin. In order to identify the main controlling
factors for the enrichment and high yield of the Permian shale gas and its exploration implications, well drilling, logging and geochemical
experiment data are analyzed. The study results indicate that deposits of deep-water shelf facies were generally developed in the second
member of Wujiaping Formation (Wu 2 member), as well as high-quality organic-rich shale, with the characteristics of “four high and one
thin”, namely, high TOC, high porosity, high gas content, high carbonate content and thin shale reservoir thickness (<20 m). Hongxing area is
located in the tectonically stable zone, with good preservation conditions; In addition, the reservoir is conducive to fracture treatment owning
to its rock mechanical features of low Young’s modulus and Poisson’s ratio. On the whole, it is a high-quality deep marine formation for shale
gas exploration in combination with the excellent sealing conditions of roof and floor. The evaluation results conclude that Longjuba, Jiannan

and Sanxing blocks are favorable exploration zones in Hongxing area of eastern Sichuan Basin.
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Fig.1 Structural map (left) and comprehensive stratigraphic column (right) of the Permian of

eastern Sichuan Basin
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Fig.3 Sedimentary facies map of the Upper Permian Wujiaping Formation in the Middle—Upper Yangtze region
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Table 2 Statistics of porosity and pore type of each thin layer in the second member of Wujiaping Formation in Well HY—1
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Table 3 Evaluation of gas—bearing properties of the second member of Wujiaping Formation in Well HY—1 and Well HY—-2
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Fig.7 Sedimentary facies map of the second member of Wujiaping Formation in the eastern margin of
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Table 4 Comparison of basic shale characteristics with different facies types in Wujiaping Formation (Longtan Formation) in

eastern Sichuan Basin
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Table 5 Rock mechanical parameters of the second member of Wujiaping Formation in wells HY—1, HY—2 and HY-3

HY-13H HY—-2 H HY-3H
R memen s | wrmE s | g | WREN/ | WA/ | Lo | BREN/ | BRER/ |
MPa GPa MPa GPa MPa GPa
® 88.07 53.63 0.19 99.23 52.08 0.23 105.1 55.62 0.23
@ 88.18 50.26 0.19 97.38 49.02 0.22 102.4 50.85 0.20
® 88.63 41.05 0.21 96.46 42.10 0.21 101.7 40.59 0.20
@ 94.07 73.47 0.26 104.33 74.10 0.24 114.3 75.17 0.29
@) 90.41 53.17 0.22 99.94 55.25 0.23 102.4 49.71 0.20




% 1

BN R IIRLEMIX &R RFKIPHTUE T

CE TS GUSE S Y =N 79

N [l Koy DX, 2% 38 it A PR 28 5, 2 5
BOR . R R IR R D PSS RS T, He
SOUE PRI, SETWT EFIRARBEER FIX, AR
Se5 0%, AL Rl BB R, MELUE LTk,
S T 2R B

4 BTt K AR
4.1 ZBRRASHRARIRRE

Pl — & R TUa RIS, Hdh)IRLA

X T AR X E BRI, e =
BIXH (E9) , ZLEMIX =P = AR

RREEDS, REERTREN, TURKRBEREEILR,
ﬂ@ﬁkoiiﬁﬁiAﬁf,ﬁﬁihﬁ$m,@

PR R F] T 6985.96 x 10°m’, - 5 i 3 )i 5% 5
T2.51x10°m’/km* (% 6) , & F AT
FFRIE A X E R,

A2 EmREETERERLFRER

LR AR TUE I IRR, 478k T Ab3Ext
BUAFHEAE 30m LA T A RA Tl RN E AR,
B, 1A RRERRILIFR, RiZd AL ITE S
B LB, SREEZ NSRBI, 470l
Bl B e 7 Sl BRI, MR /N REA AT &

BRI

/” /
igssiiil] U ERE
JERESEL/m % /m

II 1

HRIE<4000m L4000~ 5000m  HEZES000 ~5500m

AT ‘

XSSl 7 %

Ko ZEMXRE "

Bovta A FIX I

Fig.9 Evaluation of favorable areas for shale gas exploration in the second member of Wujiaping Formation in

Hongxing area
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Table 6 Statistics of shale gas resources in the second member of Wujiaping Formation in Hongxing area

X HE /m JEEE /m | ESHMIRIEE /% | A /km® | BBEEE /10°m’ | BEHRESEE /(10°'m® - km )
<3500 20 65 185 453.12 2.45

YLl 3500~ 4500 20 65 244 597.63 2.45
4500~ 5500 20 65 293 716.07 2.44
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<3500 18 78 4 12.41 3.10
#E 3500~4500 18 78 344 1066.93 3.10
4500~ 5500 18 78 621 1926.05 3.10
<3500 12 75 314 630.78 2.01
=8 3500~ 4500 12 75 579 1163.12 2.01
4500~ 5500 12 75 209 419.85 2.01
Eit /Y 150 72.7 2793 6985.96 2.51
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