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Accumulation characteristics and exploration potential of deep coalbed methane in Changning
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Abstract: The Sichuan Basin is rich in coalbed methane resources, and shallow coalbed methane in the Junlian area has been
commercially developed. In the adjacent Changning area, multiple drilling wells have tested and obtained gas in the Permian coal seam,
revealing significant potential for coalbed methane in the Sichuan Basin. With significant breakthrough in the exploration and development
of deep coalbed methane in China, and drawing from experiences in the Qinshui Basin and the Ordos Basin, a comprehensive study was
conducted to assess the resource potential of deep coalbed methane in the Changning area. This study utilized data from logging, coal seam
coring, and experimental testing to analyze the geology of the coal seams, evaluate gas—bearing properties, and investigate the main factors
influencing reservoir formation and favorable zones. The study found that the 7th and 8th coal seams in the study area are thick, regionally
stable, and high—quality, mainly composed of primary structural coals with high rank and high fixed carbon content. These seams are at
the peak of pyrolysis gas generation, suggesting significant hydrocarbon generation potential. Coal seams have characteristics of high
porosity, high permeability, and high cleat density, providing ample storage space, while the coal seam roof and floor—predominantly
mudstone—offer excellent preservation conditions. Compared to the shallow coalbed methane in Junlian, the deep coalbed methane in the
Changning area features a more stable structure, a higher proportion of free gas, and a more intact coal matrix. Coalbed methane reservoirs
are formed in the target area far from erosion boundary and Class I fault zones. The abundant free gas is more conducive to subsequent

development. Based on geo—engineering conditions, a dual geo—engineering “sweet spot” index system for evaluating coalbed methane in
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the Changning area has been established. A favorable deep coalbed methane development area of 1 300 km? has been identified, with a

calculated resource volume of 1 700x10° m?, primarily located in the Luochang and Jianwu synclines. The research results have effectively

guided the deployment of coalbed methane wells in the region, contributing to the high—quality development of unconventional natural gas

in the Sichuan Basin.

Keywords: Sichuan Basin; Changning area; deep coalbed methane; accumulation characteristic; geo—engineering “sweet spot”
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Fig. 1  Structural characteristics and profile of Permian region in Changning area

2 PEAEIZERE

21 MBREERHANE

DUBRPREE 12 il e P 2H A 2 70 R HE g 2 J A, DR 1
BER AT . W R AR MR R B 2 I Ay
A TR BTRR S, 3 B 2 R R B ) M — 2L
A5 LT B R AR, - P 1) AR S B IR

T AH— = AU — TR A — I PR AR AR AR . TR A
DORUELIYT, DU 1 2 T b X AR A b = A I RTA 3R
B3 DR T 1152 25 552084, SRR T1.8~3.6 m,
PARSEIRIE R 0.92 m, FESAERK TR AR o iE
TR P, DA DA = A P SR AR DR 32, 00
BT 7521058284, BREANF 3.5~6.5 mm,
JE VI R 3.46 m, EEAAE D Sy gt R A
K LA ORI, DU 1| 23 b 5 B = o U A — TR A —
T T A — Rl R 2% 3 T W) 5 HUAH A A AR IR o KT



2025 4F
EARECIN VA

WA O Z it 7 M DR 2 52 SRR E 5 B R T 197

F1 MIEHKTHXEEEESEFHBR
Table 1 Production status of shallow coalbed methane

wells in Changning area, Sichuan Basin
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Fig. 3 Development characteristics of macro— and micro—scale pores and fractures of coal rock in Changning area, Sichuan Basin
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Fig. 5 Correlation plot of methane—ethane carbon isotopic values and methane carbon—hydrogen isotopic values in Changning area, Sichuan
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Fig.6  Correlation between gas content, erosion lines, and Class I faults in Changning area, Sichuan Basin



2025 4F
EARECIN VA

WA O Z it 7 M DR 2 52 SRR E 5 B R T 201

KA ST X P B B R D 600 m (1 ARHEE PR A T2
B MR ] X, (R 2 g PP e ARy, 35 AR A RE A v
Gy e R X B 5 U, BN TR R A M E R I
1717 Ay 3 3L P8 A 5 2 ) A B T )= 1500 m DL B X
S, 2 BT 2% RIS, I RZ O E R
FERER MR TURAR SE 4, W ZAEHIAS 05 2R XA 7
TR RSB B R, UAZE THIAE R VERE, M5
JEASAE TG R RHZ R R G U, 2 i)™ 8 FE A M

32 KTREEMRNEZEEN

2 S R S5 048 W5 7 TRT 9 N 2, BV OIS
M ) 55 BE 1 FRE A0 A DX i F s e e Y, R A T
fLRE  Hamie i Hrkaetae 22 RIFM®EZ. K
THIX 7528 SRR AFAE 3PP AR T
RIS I BUERP A & AV KA A 45 Al i
LI WRWIIA N 3 R AL G R B R A B s e
Fop R A& B SR, 2R B R s R A IR
Z IR A 2% A SR & 2R BoRge L
AR, /N TR A A IR G A WA, i 25T
BAbH A, 1 BB & FERFAER TR, b e
TUAJEREA T 8.0~18.5 m, PRI N 1.37 g/em’, KM 4=
R T 21.6%~69.7%, F-3 56.6%; [l BB & &
BRB K TR, T E A A T 2.5~6.0 m,
PR 1.40 g/em?, M 22 B R AT 4.5%~62.3%,
F39.2%; MAVE KA A EE R B AR THERZR, W
WK A TEFEA T 0.9~4.0 m, Y B E g 1.34 g/em®,
IE BT 2.9%~57.9%, 14 31.9%(E 7).

Ha | HEAE - SiEs R S A R |
S B THUHJEE 1 /m |0 100 (rem’) | 5 E1% R
N228
[ % 8.0~18.5 137 [PLE-09TESI
BRA S : : ’ (FH456.6)| N227
N225
17 25~6.0 140 |40023 Ejig

NN PAY =270, B Sk
HEBALA (P02) NAIE
en] 2.9~57.9 | N209
A 0940 134\ pa319)| N237
- ' | — =] == ==
E — s 1 [ 1 [ 1 [ 1
M2 VoAb es WA BEK TS Y3 PR A

7 DA T H X 745 28 8 SR E A2 it s A 5 25 1
Fig.7 Coal-cap combinations of 7th and 8th coal seams in

Changning area, Sichuan Basin

3.3 HESEMiERMTIE

JEZ SRR SE , AN ] ) SRR A ) — 2 b 7 AN [
P T BTG, L 28 ] — ) i PR T AR 0 43 A R s AR TR]
FH LT R B RE A R Z ) ™ & AR R R T 2P,
AR T LXK, Z DB A i P ), B2 S B ) | P
AT 1) PG A0 (R 4R AU, i =2 X P9 A 1 2 A 2 | 34 ol X
BB, 3 72 5 R R SR R AR R X3
TRAFSA VP X 2 SR IE 1) BN 2. A TR
BRI S R R B S S
TRAERR R — T ET a5, # BRI X N E R
FRIE B 25 TN 25, 76 i S B2 AT PR 4R A A
JEFREIEREAG [ R 1 Sk R R BE R IR B 5T A
A 15 Bl PR FR bR, PRLAS 00 2 AT & i
15 Bl R S 3k Il BRI PR, B 5 | S {45
Bio FETRE“EA BTN b 85 | ATRURARCE M 2 AT
FEPESE bR, #1280 2 T )1 F )2 S i b BT - TR
“HACRERAR R (R2) K TIRIZEZ A
XA BE PR AL T HAR S

FEXFIRFE X N A EAT T 2l S S 80 £t b A
AN O3 il e S DI B 1 DN B U =1 T O
T X R VR AR ST T A R IX R4 (K 8) 52 45 T
2 DR R 22 5 BRIR A A AN, Ak TR A )
A KA G F BT, R F AR T Hb X 3 000 m DA
EARAFIXEA 300 km?, T E 1 700x10° m*, HH 1
FA R X FZAN T2 m gk, A R XL 400 km?, 55
T 700x10° m*; [T 2845 F) X 32 A7 T a4, A3 1 X T
U500 km?, FEUR 2 700x10° m?; T 284 R X 43 A E 1, £
Z A+ 3 000 m HER PR, 2 IERAIR 4> A, AR IR T
FL400 km?, % EH 300x10° m*, UK T RHEZ k2
HEZSARIX, AR RRIZBZ A FIX, 5 1 72%.

4 KTBIZ TR

PEM A R, KT HIX 7 528 S 2 A it
ELIRIZEE KB T 13.56~27.52 i, PR E SR B
AT 10.9~17.2 m*/t, 5553145 1 XHY , X P SEIT R4k |

T G122 77 1) & BRI, SN UE SIEHE 3 12k 600 m )
BB T B2 700 m DL b B AR AZ R R AR
WHE R, NES LIRS 2 R HEA R R
BRI S REN T 1.18~1.34, IESE X R SARAE
FABAF  NEA T BHORE KT X B [ i
AT 3.0~3.5 GPa, A H AT T 0.30~0.33, 5 BH i 7 [R A5
SR AR HL/NIRRE A SR R R T s



2025 4F
202 e [T s R e e ] R =3 I =S Wi s | R EIE /]

F2 WM T KERSHR-TEH SN R

Table 2 Geo-engineering “sweet spot” evaluation indicators for coalbed methane in Changning area, Sichuan Basin
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