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Shale gas exploration and development in the Lower Paleozoic Jiangdong
block of Fuling gas field , Sichuan Basin

Lu Yaqiu, Liang Bang, Wang Chao, Liu Chao, Ji Jing

(Research Institute of Exploration and Development of Jianghan Oilfield Company ,SINOPEC ,Wuhan , Hubei 430223 | China)

Abstract ; Shale gas exploration and development in China has turned to shales buried in more than 3 500 m deep, posing
development challenges with their high-pressure, poor physical properties and reluctance to form complex fracture
networks after stimulations. The Jiangdong block ,one of the major blocks in the phase- I productivity construction of the
Fuling shale gas field in the Sichuan Basin, contains shale gas at or deeper than such depth in an area of 57. 8 km”,
accounting for about half of the total block area. The main targets are the high-quality thin black shale layers (D to 5))
in the Upper Ordovician Wufeng-Lower Silurian Longmaxi Formations that are rich in carbon, silicon, lamellation and
pyrite. By applying an appraisal index system for deep shale gas blocks and an optimized horizontal well location selection
method to the shales, we come to the conclusion that the major geological factors influencing the performance of deep
shale gas wells are the burial depth, in-situ stress, fracture growth characteristics and dip angle of shale layers. It is
therefore recommended that, during horizontal well drilling design, the angle between the wellbore and the minimum
principal stress be less than 40° with a level difference between two designed target points (A and B) being kept as less
than 300 m as possible. The exploration and development practices in the deep shale in the Jiangdong block have
achieved relatively higher test production and recoverable reserves from single wells, which is of realistic guidance and
reference for other similar deep shale gas exploration and development in the basin.

Key words: development potential , deep shale gas, Wufeng Formation, Longmaxi Formation, Jiangdong block, Fuling
shale gas field, Sichuan Basin
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Table 1 Logging statistics showing TOCs of each layer in

key evaluation wells, Jiangdong block

T0C/ %
INZ T

JY81 -2 JY87 -3 JY9

© 0.96 1.05 1.55
1.61 2.01 1.53

@ 1.75 1.92 1.74

©® 1.80 2.10 1.78

® 2.83 2.96 2.36

@ 2.88 2.95 2.85

® 4.12 4.04 3.87

® 4.61 5.13 4.84

) 4.09 3.93 3.70
O—OF 2.74 2.90 2.69
D—6)F- 3.48 3.48 3.10

1.2.1 TUEILMER R ILE

TR IX R DUE i R LB A e A5 TC LA L A
PLIL, FER LA LA N 3, dl il it — 2t al LA

W A2 I FLBR SR F AR A AR B 22 57

1) FLERZER

AHLFEFL: A IB - 09010CP #4574 A
X JY87 —3HF Jf 16 Bk i i 47 & 25 F o, fliJ5 7+
JEFIRERBI . AP N T, EENA L
JR A A1 i P R A LI PR T A B FLBR L S
T MR XA TR (] 4a) , FEEPIEY
K, FEAH KR T 50 nm, J&§ T RALY] . X JY8T -
3HF Jf 16 HkE 74001, A LR FLE L — AT
10% ~50% , E-H i FL%E K 30%

TOHLFL 75 B b X R0 2 — g Sh iR 2 00 i 2
HLAL B 3 B AL HE T LB OBzl L R AL ) ARl £
FLBR 200 R L ALBR Bk L ks AL, Bk L
W W) AE B Ak R P ) o A AR /0N 1T A i A i)
A AR TE] AL, FLBR AR A K fLiR Z R A L B
K- KRG (& 4b) o 5 L B 3 2 A s P v FL A
L EIFL A0 PRV Lk B 2 R R S AR P A
TR F R B FLBR , A Vs i s v R ih 2% , LR R EE
WK, ZEPEILENK - Bk Z 0, 28 KL%
Sl ALMRIFLBE A 28 7 ak R SEAE S 5% B8 0 SS0R ] L
B, 2 EORRLUPIR , LB R — ok, SR L E A
K= EROK Z 8], 22 KAL), 1 5 £L B AH X R
KHo

2) fLEsE

MRV X He 3 11 SR I FLBR B ge i1 45 2R (%
2) RZTUEAEE R A B m LR B, JY81 -2
F1JY87 - 3HF JiRI = N R B O—G/NZ LB E
H5.88%, 55— JY1 HFI(H 5. 06 % KA Y, &
SIHBEO—Q/N2ILBRE T R 4. 74%, 5 —
Y1 ¥R 4.52% ) R, JYO HIEi&EH
RZB (PR 3.25%) B B ERTUAB CEE R
2.72% ) 19 SN FL B EE WA T — B = X

B4 VTR - 5 B34 JYST -3 A HLAL B R 25 7 e i e 43 e

Fig.4 Argon lon polishing scanning electron micrographs of organic-matter pores in Well JY87-3 in

the Wufeng-Longmaxi Formations, Jiangdong block
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Table 2 Porosity statistics of guiding wells in

the Wufeng-Longmaxi Formations Jiangdong block
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Fig.5 A columnar comparison of measured gas content and gas saturation in wells of diverse burial depth in

the Wufeng-Longmaxi Formations, Fuling gas field
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Table 3 Correlation of gas show,average bursting pressure and fracture development in different wells in

the Wufeng-Longmaxi Formations, Jiangdong block
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the Wufeng-Longmaxi Formations, Jiangdong block
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Table 4 Appraisal index system for deep layer shale gas development in the Wufeng-Longmaxi Formations, Fuling gas field
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