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Coalbed methane accumulation conditions and production characteristics
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Abstract ; Based on the occurrence status of coalbed methane and structure setting of coal beds, the accumulation
models of coalbed methane are divided into three types:self-source and self-reservoir adsorbed gas, self-source
and self-reservoir free gas,and inside-source outside-reservoir gas. Coalbed methane enrichment and production
mechanisms vary with various accumulation models. According to methane content and 8" C, distribution in dif-
ferent coalbed methane accumulation in Qinshui Basin, eastern margin of Ordos Basin, Fuxin Basin and Tiefa Ba-
sin, three coalbed methane accumulation stages are indicated as early accumulation stage, late structural-rewor-
king accumulation stage and secondary accumulation stage during production. The secondary accumulation is in-
duced by inter-zone and inner-zone flow during production. Micro-cycles within thick coal beds are analyzed
based on sedimentary facies and the coal bed intervals with high coalbed methane content are identified. Further-
more , the types of coal-forming parent materials and their control on coalbed methane enrichment and productivi-
ty are studied based on analysis of sedimentary facies. This paper also discusses tectonic stress field and hydro-
dynamic force influencing coalbed methane accumulation. Finally,this paper summarizes the production charac-
teristics of coalbed methane. The production of methane well can be divided into three stages including blocked
unblocked , and unsaturated stages. The unsaturated stage is subdivided into several step-like declining stages.
Structural positions and inner-layer heterogeneity result in three types of self-supporting , exporting and importing

production characteristics.

s EHA.2011 -03 - 15;1&8iTHHA.2012-07 -05,
F—1EERN BRI (1950—) , B IR L= g TR, B2 IR &,
E£TB : H &R 8K LI (20082X05033 ) 5 H E AR AR TR A B 8 K L35 (2009B0506)



5 4 1]

AP , 55 IR SRR A 1 TP R AR 553

Key words : coal-forming source, high production and enrichment, accumulation model, production characteris-

tics, coalbed methane

1 BRSO

1.1 BEESAEE TR
BB SR RBE X

MR SRR 43 3 28 A AR A AR
AU E A A il s BURPY AR SMig A

1) A4 A e b

BB 2 SR A AR B S A AE T
JEZ AR T A AR R A R A B AR i
K A b B AR R K SR H PR3 x
10* m? ; 4B 60 F 3EHPR 1 337 m, H <2 000 m’
(K1),

2) HAEH e s R

UGB TR R S i R 2 D R
XTy, 2 oh R AR B g, R R —EB 5 LA R
BAAETHIZ T A0 R A 1 e o 4
SREZ IR AR, R T R AR RS
5, AR ET BB, R OR RS
Fe 1 X, FEA Il 3 25 2 2 0 F )R i a5 B
BBREE X MR AR B X R

1. 1.1

-600)
-800
-1000f
=-1200f
2
-1400 32
PO (180
TENE/m
3l L-‘.?
-1600f FHE
o |
-
___________ g —
-1 800f

e R [ 2A)6E [ [ wmam F e [ ] asx

504 I A3 & B AT R U E AR R R
B WPELE, e B RS W AR R A )R IR
2575 m, H/=56 500 m’,

3) NAESMifRY

BB 2 2R S R IR AR R AR
) L FRE A i B8, 75 A F 0 B PR SR AR D
R T WG 2 e, el I B A< i 8 <A )
PEIEAE PR et NS B M, v 7R
B BR TR S BPIR 22 3 4k Hb AR % ki i
X WL2-015 JFIL PGB Z AR D 7 & 14. 1 m, &
25 E SN 2,32 MPa, H 7252 400 m’

1.1.2  BEE RBM

PSRRI 73 3 28 LU | S ST
i BACHE JICHEAN TSR rh UL

1) L] R

W DUBUE R EA T IR SR BRZ i, K
ARSI, e AR R, R P iE K
FRE, SR BRAE T, A M B T P e LA
PSR R 1, O R RS E TR X
A 81 Cy (R Rl R ) AR E (K 1), R
h A SRR

WL2-015
M
PERE/m

wi [ |

1 R

Fig. 1 Coalbed methane accumulation model
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Table 1 CH, content and " C, distribution of different coalbed gas reservoirs

RS A X 5 20 CH, &t/ % 3C, /%o
T Hiks Ps 96. 70 -31.20
P Gl ik 2 Pys 87.78 -32.70
Li2 i 14 Pys 95.70 -32.20
(i) il 2 96.70 -31.80
PRAE i 2 Cyt 83. 80 -55.52
g ‘%ﬁ sﬁl 5 88. 49 -64. 60
ThIK il 2 Jox 50. 92 -62.00
I 3 Hik 12 Cyt 95.03 -56.30
37 DT3 K 60. 00
TF2R o Z O B Eiw)/4 K 48. 00
PR A Pys 60. 50

TE:Pis AT ZAGTGH; Cor A EARGERIRL T, b N FRE Ge/GHEA  Jyx IR E GEWINAH K N R,

2) i R 1 e

R G0 B 745 VAl — ELE R 1 W7 40 B 4T R,
RV 2 R0 1 K AT T, 52 0 BBk i 1 Dk 72
I, W RE RN TR R A, oy M2 A
ZHEIR I E XTI R (E 2) .

Fa s HA FH 5 0 J5 30 1 300 2435 A 3, 48 T
AR R IR AR, AR e A i W, A8 32 Bl = A Y
SR IE 1R A 8 SR 22w SRR A 3 v
SIEBRAE, MM Z VTR, e ) & i
B, TR AR, B R A P I R SR A Xk
S R SR C, MR (F 1),

3) R RS

RS RS WA, TP Revh Sy B &
e S S T SRR A 5 A A U B 2, R KK
FHOEC, R 2 SR AL, AT R R ST
SRR B U R, 33X I SR B 0 A
IR XX SR 4RI R 28 X, CH, B st It

a) MR U B

OB 2 TR PR m A 5 B X2
TR g S A0 AL )

BRI

¥ R )
(B R P R 0)

K2 BEZAE R ARG R

Fig. 2 Process of coalbed methane migration and accumulation
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Fig. 3 Coalbed methane production profile of Puchi anticline
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Table 2 Production well performance on Puchi anticline

It HETSEER/m HS " /m? H7 K" /m? iR/ (10 m?) Bt K /m?
PNI -4 210 2 208/2 091 0/0 323 440.5
P1-3 195 4731/4 378 0.5/0 618 812.6
PN2 -7 186 4 452/3 860 0.3/0 564 1831
P1-5 204 2 933/2 353 0.2/0.3 412 926
P1-11 146 0/100 24/18 1.3 29 312
PNI -1 141 130/0 12/24 12.1 23 215
PN2 -5 147 0/0 6.1/3.3 2.2 11 006
HP1 -10 172 144/375 3.2/1.7 20.8 6 730.5
HP2 -11 -3 174 0/4 2.6/3.1 67.4 4 835.3
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Table 3 Coal quality and production data of different coal facies in the Permo-Carboniferous in East Ordos gas field

DUBUH R (BRI /m) / (JZHU ) TR/ % B S E/ % FRE/ (w7 HER/m?
A T #Hik 1 20/2 6.1~9.7 80 ~84 21 2 847
TR 31 1 b H1-1 3~5/2 27.7 ~28. 1 50. 1 ~60 2~5 50
W TR B 2 ~4/1 26.4 ~30. 1 36.7 5~8 200
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Fig. 4 T, relaxation time spectrum of coal reservoir
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