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Abstract: The Sichuan Basin is abundant in coal resources and has achieved breakthroughs in coalbed methane exploration wells in recent
years. To explore the feasibility of establishing a coalbed methane production base in the Sichuan Basin, this study reviews the stratigraphic
development of coalbed methane reservoirs in the Sichuan Basin, as well as the geological and dynamic characteristics of coalbed methane
development blocks in the southeastern and southern regions of Sichuan. The first coalbed methane production base in the Sichuan Basin,
the Junlian—Mu’ai mining area, has more than 450 surface extraction wells, with an annual gas production of over 1.00x10° m® for five
consecutive years. In the Shunan mining area, there are 328 production wells, with an annual gas production of 0.79x10% m’. However, in the
basin, the average daily production of coalbed methane wells targeting coal seams is less than 700 m’, while pilot exploration wells that apply
general fracturing to coal seams and adjacent sandstone layers can achieve production rates of 5 000 to 8 000 m*/day. This indicates that the
production dynamics of coalbed methane in the Sichuan Basin differ significantly from those in other domestic coalbed methane production
bases. This difference is attributed to the widespread development of thin coal seams and the structural coal layers interbedded with tight
sandstone. Consequently, it is not appropriate to apply the “sweet spot” evaluation and development methods used for typical thick coal

seams in basins such as the Qinshui Basin and Ordos Basin. There is an urgent need to shift away from the approach of considering only coal
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seams as the sole target layer for coalbed methane wells. Practice shows that coal seams in the Sichuan Basin are primarily developed in

transitional marine—continental strata. Although the lateral development of coal seams is not stable, a stable combination of “coal, sandstone,

and mudstone” has formed. This special lithologic combination can create “coal-sand—coal” hydrocarbon source storage boxes, which is of

significant importance for the development and production capacity of thin interbedded coal seams in the Sichuan Basin. Moreover, a large

number of coal mines in the Sichuan Basin have been shut down in recent years, and the coalbed methane accumulated in the abandoned

mines urgently requires secondary development using surface drilling techniques. In conclusion, based on the geological resources and

existing extraction technologies in the Sichuan Basin, it is feasible to establish the third coalbed methane industry base, following the

Qinshui Basin and the eastern edge of the Ordos Basin.

Keywords: Sichuan Basin; coalbed methane; coal measure gas; thin interbed; hydrocarbon source storage box
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Fig. 1 Tectonic division of Sichuan Basin and coal seam thickness distribution in Longtan Formation
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Table 2 Statistics of gas content and free gas proportion in coal seams of Longtan Formation, Nanchuan block, Sichuan

Basin (modified from reference [27])
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Fig. 3 Production curves of DCMT-3 well in Sichuan Basin
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Fig. 5 Gas logging results of Chuangao 2 well, Sichuan Basin
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Sichuan area

H P A Ik AT
X MEEY R Bk A . LA R
wiksby e P R e g, PR ETE g WOURD
Baxiil m 107 pm (m’/t) MPa
oo DURERAE FIRR 2~4
91~2. - 3~5. ~ 20~7. 20~1.3 6~184 1.18~1. 80~6.
KT e 291297 T ke 437500 500—1400 420~7.70 020~1.37 106~184 118134 580~6.94
o DURTERE IR 2~4
BERE Ty 263290 T g 40~6.0  500~900 5.34 0.20 7.2~17.7 0.90~1.00 1.30~4.50
. ERRERTE FIR2~3
o 5J) | 60~1. .0~8. ~ 50~5. X T~11. .60~0. X
G etk kit 1L60~180 o e 3080 300~1000 450~570 210 9.7~11.2 0.60~0.80  1.50
s Jﬁfg*’@ 3.68~4.36 ﬁg@a 6.0~7.0  300~800 6.20 1.30 19.3 100 1.00~4.80
=] = =~

DA SIS TP IS XA L2 P30+ T o LA T4 ) B9
FAL, 52 000~3 000 m*/d fi4 7= g BUAR X 0 J2 A0 2
AR PR, DO A 2 A I &l T A
R — IR IR AR A S P BRI RR IR R

3.3 RFUEH TUHTH IR AR T B AR

DU 2 S R A 7 SR b A0 S 4 [ R 307 e o A B
Wi FE BTG TAEF RIS A X 22— F T b i
(4TI 58 LA S 5 ik o 22 TR B e I 2 0, )1
FE RS X P 2 AR T . 2019 4F LK, #2
HECIU 1148 30 J3 /A% LR 43 b 5 28, DU 1| 1 X
2021 4F 5 B 1R B9 105 4 KR, 2022 4F 5 58 4 4t
2023 A KA 1 4b . W I P SUE YR L B S O R
HAEZ RS REF KRB CIEE ., hFEHF R
25 X TR SR X R s O 4 58 1 T, Hg s %
BRI, T 8 FUIT R 2240 T B 2, W BRHAS () B 3T
55 WA B0V iU B A, 58 4538 A B0 Hh g ot i T
SRR IEFAF A L E F KR I I A
SRFI  TE R S SR A X TR AL B0 R X R F b T
BiJEAE 7 B TAE AT ACE e, 58 2 Re i 4015 7 34
PR T 10 000~30 000 m’/d 4 & 772 1,

VU A8 B2 S TS H TR A FLrhHE R 42
J5 A A R BT LT SRR FE . 2021 4 U1 ELIT
R 4.2x10% m?, E R I TR, BB AE7E H e
AL, LS B A A e, pR st ng i, U 4
Hi 4 S0 FU T R A AE B RS 7, 5 R FH Ml v
IR 32, I HlHE R A T 2

4 FEg5a
1) DU FERE R SR TS T 530 B R

T E R R DU R R L (2
R 22 Oy g i o A 1)V )2 5 B D o )R N T

B, DA BAME LM R AT A ROT S, A X B[R] R
FAAE S R A, W HHOARHE) RO A R R

2) R IBTECAR LA " IR 2 SO ME— HARIZ LAY
T Rt o DU G s 2= S SRR AR 155 7% X
WakTARK. PR AR T R ARE,
HERERT T BRI AR 3R E S o Rk
AEPELL A TR 1 BRI R IR AR AR, T LUAT 2K
fESRMER B B A B O TR R B AR

3) BIEHRIERE LT, NG HR= R X %
PET BRI . JAFA , DO A S A5 R IR, T I 5
O THE B ERC KRR T , 52 TR e 9 BOE s
B Bl mr ORI . HRTESERT I T
s HE LU N S 3, i ZES G S R T BN
HIRATE X BT IR 25 XA R 3l 1 s X9 B SR B2 <
BEIRIEAT IR TIF R

2 & X #

(1] ABA R, MREECHE, D, 25 kPRI E AR R b SRR Tl g
PR AR 5 TF %, 2024, 51(2): 418-435.
Z0U Caineng, LIN Minjie, MA Feng, et al. Development, challenges
and strategies of natural gas industry under carbon neutral target in
ChinalJ]. Petroleum Exploration and Development, 2024, 51(2):
418-435.

(2] BAEAR, BRI, BREGE, & U 5 R b E ORI IE Femin
1. AR 5T K. 2023, 50(2): 431-440.
JIA Ailin, CHENG Gang, CHEN Weiyan, et al. Forecast of natural
gas supply and demand in China under the background of “Dual
Carbon Targets” [J]. Petroleum Exploration and Development, 2023,
50(2): 431-440.

(3] B, ALMG, 0 B 5, 45 RS b I ASUR R Y N TR IR 4
PE. A0 5 RIRAAL T, 2023, 52(4): 32-40.
ZHONG Cheng, DU Peng, LIU Ziliang, et al. Interconnection
between carbon neutrality and development of offshore oil and gas in
ChinalJ]. Chemical Engineering of Oil & Gas, 2023, 52(4): 32-40.

(4] TRIRAR, BeAh, RBOEER, &5 . R RS BUR 5 5 Ji w11,
AR ST &, 2023, 50(4): 669-682.
XU Fengyin, HOU Wei, XIONG Xianyue, et al. The status and
development strategy of coalbed methane industry in ChinalJ].
Petroleum Exploration and Development, 2023, 50(4): 669-682.

(5] Frebl, BOSCE, W EUHT . PR R S HIT A i Bk . Gk



F15%

2025 4F
%523

KIS U G2 SR R BUIR 5 57

193

(6]

(7]

(8]

(91

[12]

[13]

[14]

RS AN, T M, 2019, 31(1): 66-69.
YIN Zhongshan, WEI Wenjin, XIAO Jianxin. CBM exploration and
exploitation status, key issues and proposals in Sichuan Provincel[J].
Coal Geology of China, 2019, 31(1): 66—-69.

REAp, BURAE, X SO0, A 0148 )2 BU I KA 40 A B ()
AR, 2023, 42(1): 143-146.

XIONG Jianlong, JIA Tianrang, ZHAO Wenfeng, et al. Gas
occurrence and distribution of coal seam in Sichuan Province[J]. Coal
Technology, 2023, 42(1): 143-146.

ZEE G IR, RO, A5 IR B X T e e IR DU
AT 5L 4 [ A R OB AR S U B4R (C).
AU E YR A R e A PR Ll R B 2, 2023.

LI Changhao, SHI YAN Changhui, et al.

understanding of the sedimentary phases of the Upper Permian

Zhiqiang, New
Longtan Formation in Southeast Sichuan: Abstracts of the 17th
National Conference on Paleogeography and Sedimentology[C].
Paleogeography ~ Committee  of  China

Beijing:  Petrographic

Mineralogical and Rock Geochemical Society, 2023.
TR, BT, B, 55 PRI R 7 S 2R M3t DX 2 2 TR P A L
A LI R i i B WU S J1 (D). A 244z, 2023, 44
(12): 2179-2199.
LIANG Xing, SHAN Chang’ an, ZHANG Lei, et al. Exploration and
development progresses and resource potentials of multi-type
unconventional gas reservoirscharacterized by in—source reservoir
and accumulation in complex tectonic areas of southern ChinalJ].
Acta Petrolei Sinica, 2023, 44(12): 2179-2199.
G ML AR, AR L LR ER BT I B M A RO R
OCHERE A LAY N 2 b R A8 47 32 M V22 A SR 1), SRR Tk,
2022, 42 (6): 107-129.
LIANG Xing, SHAN Chang’ an, LI Zhaofeng, et al. Exploration
innovation practice and effective exploitation key technology of
mountain coalbed methane: Taking the Junlian coalbed methane
field in southern Sichuan Basin as an example[J]. Natural Gas
Industry, 2022, 42(6): 107-129.
93“EPIJJ HHH, VERL . U1 TE DCMT-3 JFHE R ith 2k 45
KRS P EBESHIE, 2012, 24(1): 13-16.
YIN Zhongshan, XIAO Jianxin, WANG Wei. Analysis of DCMT-3
Well drainage curve characteristics and exploitation prospect, Gulin,
Sichuan|J]. Coal Geology of China, 2012, 24(1): 13-16.
EER T, BRI, REEAL, A5 DU R A DX v 2
) LA P EHLT, 2018, 45(5): 1076-1077.
BI Caiqin, SHAN Yansheng, ZHU Hanyou, et al. Industrial gas
production of CBM obtained by Well CGC1 in southern SichuanlJ].
Geology in China, 2018, 45(5): 1076-1077.
W, FhEE R, WA IR, A5 D01 b S e TR 2 R - R TR
BEZSBEIRTT R T 001. EH HL 5T 5 B, 2024, 52 (2): 102-112.
MING Ying, SUN Haofei, TANG Dazhen, et al. Potential for the

production of deep to ultradeep coalbed methane resources in the

1k K IF

IPIRINEI=

Upper Permian Longtan Formation, Sichuan Basin[J]. Coal Geology
& Exploration, 2024, 52(2): 102-112.

BRELA:, BRoUle, i G, 45 . SROIEIR U A RO B S BT
SERR: LASP R 22 0 4 A 1| g R JZ A A (0], KRR T,
2022, 42(6): 97-106.

YAO Hongsheng, CHEN Zhenlong, HE Xipeng, et al. “Effective
support” concept and innovative practice of deep CBM in South
Yanchuan Gas Field of the Ordos Basin[J]. Natural Gas Industry,
2022, 42(6): 97-106.

FRRVEL, TEIE, BESEAK, 25 . TRARUZE R SO 5 e B4
AR AR /ngm'rﬁl’@?éﬁ%jﬂﬂ[ﬂ EP[EF [, 2022, 34(4):
30-42.

XU Fengyin, WANG Chengwang, XIONG Xianyue, et al. Deep

(layer) coalbed methane reservoir forming modes and key technical

[15]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

countermeasures: Taking the eastern margin of Ordos Basin as an
example[J]. China Offshore Oil and Gas, 2022, 34(4): 30-42.

AR AfE, B4R, AU, 45 . SRS S R AR KO L]
503 LU f b =B Ge A G AR R R R L. A
R 51 %, 2009, 36(3): 307-319.

70U Caineng, TAO Shizhen, ZHU Rukai, et al. Formation and
distribution of “continuous” gas reservoirs and their giant gas
province: A case from the Upper Triassic Xujiahe Formation giant
gas province Basinl[J].
Development, 2009, 36(3): 307-319.
ZEYLA . DO e = S AU 22—t B SR AL A
[D]. Jtxt: hET PR =L ), 2014,

LI Yingjiao. Sequence—palaeogeography and coal accumulation of

Sichuan Petroleum  Exploration and

the Late Triassic Xujiahe Formation in the Sichuan Basin[D].
Beijing: China University of Mining and Technology(Beijing), 2014.
AL, BEE, XUMNAT, &5 . DU b 25 5 ZH R R R 5 A i
B2 AGN. AT RS TF &, 2009, 36(1): 46-55.

ZHU Rukai, ZHAO Xia, LIU Liuhong, et al. Depositional system and
favorable reservoir distribution of Xujiahe Formation in Sichuan Basin
[J]. Petroleum Exploration and Development, 2009, 36(1): 46-55.
TR, ZE0ER, W52, 45 . 3l R UV 0 R4 U 025 il 2
AE B A3 ZE PN RS, 2023, 30(6): 914-924.

REN Jie, JIANG Shuxia, LUO Zhouliang, et al. Characteristics and
classification evaluation of tight sandstone reservoir in Xujiahe
Formation of Tongnanba Gas Field[J]. Fault-Block Oil & Gas Field,
2023, 30(6): 914-924.

FEIOF, EAARIR, KoK, A5 D)1 Z0 B 5 e AR DU S
WA BT JI10]. AR Tk, 2018, 38(10): 11-18.

GUO Xusheng, HU Dongfeng, LIU

conditions and exploration potential of Permian marine—continent

Ruobing, et al. Geological
transitional facies shale gas in the Sichuan Basin[J]. Natural Gas
Industry, 2018, 38(10): 11-18.
ENIEE, TEIF, XIENE, 55 b E 25 R0 R85 TUA a4
JRRFAE BT 5L AT 1. DU SRR BT BT, 2020, 40(3): 102-117.
ZHAI Gangyi, WANG Yufang, LIU Guoheng, et al. Enrichment and
accumulation characteristics and prospect analysis of the Permian
marine conticental multiphase shale gas in ChinalJ]. Sedimentary
Geology and Tethyan Geology, 2020, 40(3): 102-117.
Bl X, R, o, A5 . VR M DX e T2ty b 2R
HERFIEL]. DURRAEAR, 2013, 31(5): 856-866.
SHAO Longyi, GAO Caixia, ZHANG Chao, et al.
palaeogeography and of Late
southwestern China[J]. Acta Sedimentologica Sinica, 2013, 31(5):
856-866.
Xﬁﬁﬁl 2y, B, AR M A S X R 2 DU SR 2
SO T1430T: LASDTIE B[] k241, 2022, 43(3): 295-308.
DENG Min, LAN Yefang, CHENG Jinxiang, et al. Shale gas(CBM)

potential of Longtan Formation in Shibao mining area, Southeast

Sequence—

coal accumulation Permian in

Sichuan: A case study of well SDI[J]. Acta Geoscientica Sinica,
2022 43(3): 295-308.

G5E, AbARE, AR, AL )M NERG AT A DU
%1#&3%&?(*@3 [J). AR 577 %, 2012, 39(1): 69-75.
HUANG Jinliang, ZOU Caineng, LI Jianzhong, et al. Shale gas

generation and potential of the

B

Lower Cambrian Qiongzhusi
Basin, ChinalJ].
Exploration and Development, 2012, 39(1): 69-75.

IV, SRR, ATy, L IR L X 2 — B R ke
it JZRAIE B AR, A MM <, 2022, 9(3): 21-31.
SUN Bin, ZHANG Peixian, GAO Quanfang, et al.

properties and accumulation mode of carbonate rocks in Mao 1

Formation in Southern Sichuan Petroleum

Reservoir

Member of Nanchuan Area in southeast Sichuan[J]. Unconventional

0il &Gas. 2022, 9(3): 21-31.
(F#%2047)



