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Fig. 1 Experimental coal samples of different coal ranks:(a) Baiyinhua coal sample;(b) Xingxian coal sample;

(¢) Yangcheng coal sample
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Table 1 Basic information of experimental coal samples
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Table 2 Physical simulation experiment scheme of effective stress

and matrix contraction effects

Py BERAU SRR AR A T

(1) SIS S B MEAE HEA T30 I8 S
WU | A5 5 B Loy W
REY MERZE R S My R AL,

%k i FEIE TR [KHOPEER] AR T SE IR e

FE A1 5 (MPa) (MPa) ik (MPa) (MPa) (2) o FH 98 e 450 K 1R a4 98 - [
! 79.00 [ 8.00 CH, 1.00 T EER IR b, B 1 R 1 SRR
2 9.00 8.00 CH, 2.00 6.33 S g R gR ol R EL
: o o . T G VRO, A R O]
4 9.00 8.00 CH, 4.00 4.33 %I R R i XA SR R M R
5 9.00 8.00 CH, 5.00 3.33 TIH5E N R,




555 3 B ISEAE AR5 A A SR 745 5 e e U 5 280 B HE S A O AR 1865

(3) §h N AR FEAE 0. 02 MPa/s, Bl N
R FEARERLE 0. 02 MPa/s, KA E J7 2
Nz 2 SRS R bR R S, gk B b i
LR R R THE

(4) 4 BRI BT ) SR A Kt 1 [ e 3
BE A IR 78 40 W BfE 12 b LA 7 W AR B 17
A FEAANTERG NS SR < ki D3 g A
%%,

IRV BN T — S8 P EE LT 4, |
TS — ‘rﬁféﬁ BN ST NI S AR
1.3 SLIf¥E EiE RN

*FFJEF'IEIE {EEM“ FFRWFFEBE LFLab-1 B5 =
$EE jjff“(%ﬁtlﬁt%‘a’ﬂﬁﬁﬂ&)?ﬁ"iﬁ%%( 2), %

e E B AR N NI RS N AR RS R

"’“{ﬂ"%&iﬁ&ﬂ.‘%*%%%#%mfﬂﬁi T KPR A
HE K 400 MPa, 455 1x107° MPa ; fe A R Bl
30 MPa, 45 & 1x 107 MPa; fit KPRl A& J1 7
MPa F5 B 1x 107 MPaj i K BR il 350 FE K B2 50
mm, NSPAEEE R 0.1 mm; I EEE RN 1x107 hy,

SR OSSR BR3P 1 1S e
TR RSN RN, ARKE R QR VR A & i
A /NS AE S A3 R AR T T, 0l R S 96 2K
A OV EAR AR QR 11 A& A W] SR 5%
AN EASE S FARAE, AR HY A 1 S B ) AR
FRAE, R« Bkomids” THEE R B A R 3|
P RERER 1E 5 i S B SRR AP

ik B iR B % SY/T 5336-2006( 5043

SR I

Brik) e 6.8 1 D. 6. 8. 4, AT .

Ke - —A,Czl,uszl (2)
CLflAPm(Vu +7d)
Hrp
AP}
lnA—P(Z) =A, Xt +A, (3)
P, x (-0.0166)
[.o= (4)

©0.9989 — 0. 0166 x P,

fi = EXP(4,) (5)
S Kg MBIER, 107 wm’; AP, BB K
WA TF 46 i 20 A 0S5 1 1SR 22, MPa;
AP, R BRI ¢ 152 A DR 5 ) 1URRY

2

AP;
pzﬂ —r IR, T

0

7 ,MPa;A, N HZ In

Ay FTZ In iigﬂ — BRI, TR C, R C, W
IRPE SRR R L, TR, €, Al C, 45 B 0. 068 Fil
1000 ;. A BEARZERE B 11, 067x107° mPa + s;L
IERER L em s SR i B BAR SR 1 R
(B, Cm,;f, HE e e R, T ;A A
FERRA AL, em? ; P, W A E1 R H VAR 38 381 - A 5 1)
SRV, AR D B R G i 22 ] 3 4 A8 4 Ak
L1 1781 em’; V, S RERE oL 8 A0 M 11 22 [R]E 422
BRI, 11781 em’,

DI BRSO FE 1 ok 1 MPa I 508G A

W@ ==

=Ry AR S : (a) LR EAREIE; (b) LB

&l 2 LFLab-I ##:

-8 (b)

Fig. 2 LFLab-I coal rock triaxial stress—strain test system:(a) schematic diagram of experimental device;

(b) experimental equipment)
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Fig. 3 The original test data of pulse permeability and data interpretation

1], JE 7 Ik 325 23R Dy I S Al B A Ak 5
(B A, FLA, SREGERR) o B 3a 2% BRI
SR ) 1 MPa Bk o2 3% 32 s s R8s , B
155 MR A A0 H R 1A R B st ) 28 Ak il 26
Bl 3b AR D) 5 10 R ) 2R T AR i 26 R
FI R TREB R A D SRESA 271, 4R
J5 2 3 B P b B B B 3e, SR1F K 3 TR Y A,
(=0.0119) F1 A, (-0.4714) , WG AR (2)—=L
(5) IR BER,

2 SRS L

B S B0 15 5 MR, SR 0L 3R 3, I TR
S B B AN S IR S R R TR A — R A R
MR ERBRA R BARSSH Ry 5 A 4544, FH
BRSNS & B ., B R 20~30 4%/5 em,
JRARGE R Jy PR B85 48, WO SRS K 77 1 MPa
B, BHSRAE I8 15 R A X | T 24 ELIERE I3

RIBEFEARENREFRHENER L MIEEMLEER

Table 3 Physical simulation results of coal samples under effective

stress and matrix contraction
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reservoir permeability under the superimposed action of multiple

The dual coupling effect of coal sample permeability effective stress and
matrix shrinkage and its relationship with coal rank

CAO Mingliang"” ,DENG Ze” ,KANG Yongshang® LI Zhongcheng" ,ZHANG Bing" |
QIN Shaofeng” ,DENG Zhiyu" ,GUO Minggiang"
1) China United Coalbed Methane Corporation, Lid. Betjing, 100016;
2) Key Laboratory of Unconventional Oil and Gas, China National Petroleum Corporation, Langfang, Hebei, 065000 ;
3) College of Geosciences, China University of Petroleum ( Beijing) , Beijing, 102249

Abstract; In order to study the dynamic permeability changes of coal reservoirs of different coal ranks during
drainage and production, the coal rock triaxial stress—strain ( matrix contraction and expansion) test system was
used to carriy out physical simulation experiments on the dual effects of effective stress and matrix shrinkage on
lignite, gas coal and anthracite. Fixing the axial pressure and confining pressure unchanged, changing the gas
balance pressure, simulating the characteristics of the reservoir pressure change during the development process,
and testing its dynamic permeability. Using experimental results, the rebound characteristics of dynamic
permeability of coals of different ranks during drainage and production are analyzed, and the differences in the
improvement effects of dynamic permeability of coals are also analyzed. Research shows that; In the process of
reducing the gas balance pressure from 5 MPa to 1 MPa, under the dual effects of effective stress and matrix
shrinkage , the normalized permeability of lignite coal sample were 1. 00, 0.60, 0.57, 0.57, 0.52 in sequence,
gas coal sample were 1.00, 0.64, 0.50, 0.54, and 0. 55, the anthracite coal sample were 1. 00, 0.74, 0.58,
0.50, and 0.56. As the gas equilibrium pressure decreases, the dynamic permeability of the coal samples of
middle-rank and high-rank declines first and then rises, and the overall is asymmetrical " V" type change law, but
the inflection point is slightly different. The dynamic permeability of low-rank coal sample shows a trend of first
decreasing and then basically stable, and the overall is oblique " L". Under the influence of the dual effects of
effective stress and matrix shrinkage, the dynamic permeability improving effect of the middle-rank and high-rank
coal samples is better than that of low-rank coal sample.
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