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Multilayer accumulation conditions and key technologies for exploration
and development of the West Sichuan gas field in Sichuan Basin

Xiong Liang' Long Ke’ Cao Qinming” Zhang Shunli’

(1. Sinopec Southwest Oil and Gas Company , Sichuan Chengdu 610041, China;
2. Exploration and Production Research Institute, Sinopec Southwest Oil and Gas Company , Sichuan Chengdu 610041, China)

Abstract : Sichuan Basin has abundant oil-gas resources. Several hydrocarbon accumulation systems develop vertically from marine to
terrestrial facies. In recent years, significant oil-gas exploration achievements have made in multiple strata of the West Sichuan gas
field. To deepen the understanding of hydrocarbon enrichment regularities, guide the exploration and development practice, and fur-
ther expand achievements in oil-gas production, this paper reviews the exploration and development history of the West Sichuan gas
field and systematically analyzes the hydrocarbon accumulation conditions. The results show as follows. There are many sets of high-
quality source rocks in western Sichuan depression, which provide sufficient material conditions. The development of tidal flat dolo-
mite pore reservoir in the Member 4 of Middle Triassic Leikoupo Formation in western Sichuan area can expand marine exploration
field from high-energy reef-beach and karst to confined platform tidal-flat dolomites, and enrich the types of marine oil-gas explora-
tion. The superposed high-energy sandbodies widely developed at mouth bar and underwater distributary channel in the Member 2 of
Upper Triassic Xujiahe Formation form a complete source-reservoir assemblage with inner source rocks or underlying Xiaotangzi For-
mation source rocks. The high-energy sandbodies widely developed at fan delta and braided river delta underwater distributary chan-
nels in Shaximiao Formation form a complete source-reservoir assemblage with source rocks of the Member 5 of Xujiahe Formation.
The direct and relay through-source faults developed from Permian to Triassic Leikoupo Formation, the network micro-faults and
fractures developed in Leikoupo Formation, the fault-fracture-sandbody transport system developed in Xujiahe Formation, and the
fault-sandbody transport system developed in Shaximiao Formation in western Sichuan area are all efficient oil-gas transport systems.,
which ensure the efficient migration and accumulation of natural gas. The fine techniques of ultra-deep tidal-flat thin interbedded res-

ervoir prediction are established. and the techniques of thin reservoir prediction and middle-small {racture space characterization for

EEWA P EA M LA A BRA FRHE SO H “VE R IR X KRR E ERAS AR ITEN” (P20059-3) B Y .

F—1EEBE 521975 4F 9 A A, 2003 453KV g A I A e L 2 B0k v LA T AR T e A RS R G R AR A F BB B ST B, E B
A i T Al R T & B A P4 B AR T4E . Email: xiongliang. xnyq@ sinopec. com

BEEE B 0,5 .1983 4 6 A 24,2010 43K AR FE TR 00424 07, B0 b = I Ak TR0 A3 BR 2wl 8 45 T & 0F 55 Be @I 0F 9% 5% . 5 BN R 4%
SR TAE . Email:longke. xnyq@ sinopec. com



596 ral i 2 Eird 2024 4 45 5

the Member 2 of Xujiahe Formation are formed, thus achieving fine reservoir characterization and supporting the implementation of
horizontal wells. The development goals of high yield with fewer wells and effective use of reserves have been realized through well-
matched development plan and research on drilling and completion technology. In western Sichuan area, the development and produc-
tion of tidal-flat dolomite gas reservoirs in the ultra-deep complex structural belt, the efficient development of Xujiahe Formation,
and the exploration breakthrough of Shaximiao Formation tight sandstone promote the process of exploration and development as well
as the innovations of method and technology in relevant fields.

Key words: [.eikoupo Formation; Xujiahe Formation; Shaximiao Formation; accumulation condition; West Sichuan gas field
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Fig.2 Hydrocarbon generation intensity of source rocks in Longtan Formation and Leikoupo Formation of western Sichuan depression
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Fig.3 Hydrocarbon generation intensity of source rocks in Xiaotangzi Formation, Member 2 of Xujiahe Formation and

Member 5 of Xujiahe Formation of western Sichuan depression
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Fig.4 Macroscopic reservoir characteristics of upper submember of Member 4 of Leikoupo Formation in the West Sichuan gas field
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Fig.5 Microscopic reservoir characteristics of upper submember of Member 4 of Leikoupo Formation in the West Sichuan gas field
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Fig.6 Comparison of well-tie sedimentary microfacies of Member 2 of Xujiahe Formation in Xinchang structural belt of the West Sichuan gas field
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Fig.7 Rock types of Member 2 of Xujiahe Formation in Xinchang

structural belt of western Sichuan depression
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Fig.8 Reservoir spaces of Member 2 of Xujiahe Formation and Shaximiao Formation in Xinchang structural belt of western Sichuan depression



5% 33 BE SEAE DU Z 301 PG T 22 )2 2R R AR 1 B B R T R SR R AR 603

SERIRUURNA 73 A A P 58 35 i 20 — B B4 i
JZWETEGN ) F B 2 S b B M iR i R
T, BB 22 (GR 1D SR B
FRE AR R E K E B AT MU 4R 2
LA 2= 2 1F

Rl JIEYRAZR. ZEERANEEYNE
Table 1 Reservoir properties of Member 2 of Xujiahe Formation

and Shaximiao Formation in western Sichuan depression
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Fig.12 Fracture development characteristics of reservoirs in Xinchang structural belt of western Sichuan depression

22 2% B 1) B P A W7 2 52 B W 7 - T S e R B A o)
T W ZR 0 B R IR ) W R VDR i A B SR A .
P W72 BRI R BR IR B 52 B A
R AR AT o R )2 R A T 2 ) s K S R e
i Bz IR rE ) bz B ik B vh 2 08 BT 67 W S
W7 J2 A 2 A D AR IS 9 0 A 1] i A% 2 V3 il 4 A A
Pl PAT v SR A BORG . T)2E A in UD R i L R R D A
i =S N TR R N
2.3.4  RRABEX

(D) FHHAYEA

Z2 A I Sy )11 VG < 7R Y B A T R it TR
WY AL . )R S R ILFER R T R R R,
I L A R B2 R E L O ARG ) s iR
TR BRI E 5 T CZH N )2 R) N W N A S Vi TR
FI2H B B Rl NIl e B iy e R0 E (B 13) . KL
B BR B 1 = 6 2 1 B 2 A0 e 1Y) 5k ik, A )11
VY b DA R R A 1 S R AR AR A TR] . 2 AR
FES2 e e 1) LU Jg 3 R 3 P A A RMTE B SCiE Bl
W0 O BLAETE R e L 0 o kR R R B T 5B
Yol . — & R A AR AR R G A DT S 1 A 1 R
T CEL 13D g O E iRt T B R B . Ak
5 e — e AR S T S il A e TR AR S
U] A A R T B 8 S B TR 3 AR AL R 2R
LR, T2 38 AR AR B ek A iz ey T .
o T WL AR A B 3 R T B R A Ad T A

T v P AN A ] T AR R S T A I O I 2
R, 25 bR P A B D B A ) B R AE R < R
TEAERE L = 0 Ak ol 8 T 42 i 0 52 5 B DA 42

(2) =B

B 2 B TR A T 46 e s S VR R AN e 45 4
FITF AL TR B AIG 78 e pR 2 i R IR B A . B
Gyl iy 0 — B TR 2 R R s R
B RHIE B R R S o A e W 20— Be OB B i
BT 3 A B O =St — B ok 2 R s b
TR AR B B 28 7 ) AR LA = /N E T8
Ve 21 R 5e 0T 20 45 i A4 o3 A b o A R A T 5 I
ARV TR T A TR PR T AR T2 S AR A R A
SR FRBAT) B GE R A TE R E R A AR
JEE A G A A 3 e R AL A B s iR
BB R CT AR #h 5e 1: ad B i WA /il <
R, QR 3w o R I AL TR
W B R 28 7 DA U T AR 24 < 5 i TR
T8 5 A6 AIK 24 B B 1) HE 98 2550 R A X AR, — I T
30%27 R L W B TR TR YIS R T I B B
R ZFRIE I e A BE 1 DT AR 5 X B B AR )=
B &SR AL i TR R DR S2TE 3h 1 72 K/ T
MR A 4% R 3 U A R 68 )2 B IR B T2
BOEAL AL T B AR SRS A R AR AR X D
QW S W ) 22 4, 52 5 SRR 3 1Lz sz, )|
VG 3t DX A AR 3 4R T W 01 B SN 22 L b 2 R



k

al bl 2 Eird 2024 4F 445 %

13 JIBSHEEORA/RBERRMER @G WA ELE D

Fig.13 Hydrocarbon accumulation model and seismic profile of Leikoupo Formation in the West Sichuan gas field
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Fig. 14 Gas reservoir enrichment model and cross-well seismic section of Member 2 of Xujiahe Formation

in Xinchang structural belt of western Sichuan depression
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Fig. 15 Gas reservoir enrichment model and cross-well seismic section of Shaximiao Formation in western Sichuan depression
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Fig.16 Comparison of seismic waveform inversion results of the upper submember of Member 4 of Leikoupo Formation
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Fig. 17 Workflow of pre-stack frequency division reconstruction and inversion for thin reservoirs in Member 2 of Xujiahe Formation
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Fig. 19 Near fault directional well model of Member 2 of Xujiahe Formation in Xinchang structural belt of western Sichuan depression
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