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Permeability dynamic variation features of coal reservoir in
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Abstract :In order to ascertain the permeability dynamic variation features of the coal reservoir in the development process of the coalbed
methane as well as the coupling relationship the permeability and production capacity, based on revealing the dynamic variation mecha-
nism of the permeability rate in the coal reservoir in the development process and the derivation of the permeability rate calculation meth-
od, in combination with the development practices on the coalbed methane in Fanzhuang Block at the south part of Qinshui Basin, the pa-
per had an inversion on the dynamic variation features of the coal reservoir permeability rate in the different development well area and dif-
ferent capacity type well development process. The study showed that the porosity—permeability rate model established could be applied to
effectively invert the dynamic variation of the permeability rate in the development of the coalbed methane. During the development
process, the damage rate of the dynamic permeability rate in the coal reservoir would be jointly restricted by stress sensitivity and matrix
shrinkage effect and would have a close relationship to reservoir pressure, gas content and in—situ permeability. A coordinative and benign
development between the permeability and the gas production capacity of the coal reservoir would be the key to realize the high production
and the stable production and the slow and continuous drainage, proper high reservoir pressure, high gas content and high in—situ permea-
bility rate would be important factors to ensure the rebound phenomenon of permeability occurred in the late of reservoir.

Key words: coalbed mathane exploitation; Fanzhuang Block; permeability damage rate; effective stress; matrix shrinkage

0 3 - WERZ—, Hil,BARZ K TR B SR NI
B TR AT H B CR e TR 2B ER
it 2= 15 125 1 2 1) 202 U™ RE ARV B O BASTAAR S Hoh | Gray R 2 LR S

KB 2017-01-15; FE4EE: £1%2 DOI:10. 13199/j. cnki. cst. 2017. 07. 016

EETH : B ZPHCR IR L WU B H (20172X05064 ) ; VA7l BB PR ) JE R L3 5 H (2013E-2205)

EEBMT: ARE(1966—) , S TUXREN, HRASRIEN, BT, EFECBEICHBEONTBIREE, BHIES: BEIYE, Tel.
18600224825 , E—mail ;: 11131 gyg@ 163. com

SIAEECRRE, Wk, 2RI, 45 B R BT A B A 28 B AR B AL AR AR [ J ] BB 2R 1 2017,45(7) :85-92.
Zhu Qingzhong, Tang Dazhen,Zuo Yinqing, et al. Permeability dynamic variation features of coal reservoir in exploitation process of Fanzhuang

Block[ J]. Coal Science and Technology,2017,45(7) :85-92.
85



2017 4F55 7 4

# £ A FH K 445 %

VR FHRICR T fBUE 5 JBWC 4 15 25 AW B I 7 224k
JWIE FERTRITAR T, 333050 A 58 o i 4 28 0z BT 5| A 1
fitt |2 1284 s Levine ™ 5 3 6 45 41 34 5 B2 AR A,
(e A} 220 5 2 9 R s B, R P HG e S g A A
AT RATH S 2% DR 3R 5 | 0 B A 78 A TR/ 5 SCHR
[6JHESL IB BRI (PR PM LR ) X T8 iR
ABENAT Z A5, HORSE 1 D 17 0r ik o
K53 R B AT LA SRS HE AR S AR ik, e
A, Enever 55758 o SRR 25 1% 5 b
FIBIARSCIERIF TS A B, M2 8 18 R AL 55 2t
TR L5 HU5E 3R 5 Mckee 25 5 5 Xof 92 [ iz H
Wi EWI LN RG-S R R B 1B R BRI G
FBIESE A B, B L2 SR A P2 A 00 g 380m
HEJZ I FRAE ) GERE TN 8 1B R AR R, AT,
HIPARE B A A WFFE 32 2R BR T B AR R e vy 5 52
W s B I AT o SR, S 6 2 X L O o 7
Hh B ST 8O AT RAE, R B %F T IS REETR
B2 15 125 23 A4 DX S g 25 A AR A S HE i R A Ty
THT TS DA 2 LA H TR R R AOT A
JEERHRT v BB LR X B 3], FE 48 s A IR sl 58
BRI B b 245 G BRSO R SRR, IF
JRASFIFIX AR BEZE B OT A ad B h O 6 2 B
AR AR I, LYY Ry 57 08 2 AR il B2 )
HE%

1 BEEESERNTTUNE
BRIV Rl e, BEF K A A HE
WA AR K — RGN B, 3 BUR R
BER KA, IR, R A )2
BEFLUR N RARZE, AR AR

R G R, MR B A BE R U, A 8800 ) &L
O 32k JE AT A4 288 M PR A A SO S = R
JE G| R IR IR B 8 R AL AR TN ZR e 53] 2 AT
PRI, —J7 T, WA 2 L RE4E 2R 58 2 A R0 ) AR
FHTAS Wbk /S s P, BB B RN 95— 5
TET , R A R OB 7 o e AR R B A L R
ZERIPH KB IERIG K, XA IE | R R 0 &
BRZ IR -9 B -2 i -7 A e e, e AR
AR RE

WA 2R RE B 04 # BE R IE, Tt A R R R R
i AR P ) A S8R 5 R 532 ) 5 R A4 07 1Y
PRI TA] S5 B 0 A8 28 B R A R R A 2

KHEEML (R,
BEZ A FIHER B BOS 2 R AR 1 24 i 0

T OHEK B BE % R 2SI & A AL BB,
PR AR, UK £ B R
AR S BN IO 5 B B AR B T B
QAT U B B BO SOK AR , X R T2
JEAIEIT R LT B B i b Be 40, 8 8 R
3% B R 2 A R8N 1 8K 5 e A Ry 2 R O A K
N E T B ER PRI, TR BOBE R B
B, ORGE B LVMB i 5, SUMAH
XBEARE , RWACR R, B AR B I8
BRI RE S i e, @I B R U
RIBHE AL G BUR R B &R & R =
Je H T Z e 7T TR A, JREJ2 U 0 Y B T4
1ko TFR IR B2 R B AR AR 2 OV 20
REFRAL X o MR A v 2 3h A AFFEIE
JEAUBHY AR A R SO i SR IR SO R
TIRABFAERE L,

®1 BERTUIHREMBRIHER LD

Table 1 Comparative of permeability variation division and various stage characteristics

BIBERAE B BIERA FFHLH KRR REHt AR BE FEREBNAS
HEK BB BT REAR Sy SAL I JERAI IR W RN G ffp 042 By B HAREK R A B
AREFABTB ERRR TR AR R ERTAR, DR RS B B UK BT s B
T =B B BT B 4 TR AT i B M GBI B
FEHT B HARANAL A T3 R BE AR W 400338 ik o B

2 BREENTEERUHERZE

LR IB I I VE FHRE R T B £L B RE s L

R SO AR 250N 2 W ) LR R T A S

WA JF 25 & LB A 7 o A v AR OK R
86

T g B s 2 s i sh A4k, iz
FLIRE — 125 R gl 25 T I A5 TR A BE 06 S 3 1 38 1
RS G RZ TR LR E SR,
TEEREIZ HE KR S R v, ZE TR A A 2800 1 2
SR, FLBRRE BBl 5 5 0 [ BsF AR J= DA Jo 36 o



RPIEAG B IR S i it P B 208 i R s A AL AR

2017 555 7 H

W, JRE T R AR FLBR S, FLBR BRI 28 L H
P 2 FE R 220,
2.1 FLEERSEZRTW
2.1.1 MRy ENHELEILREHE

P R 6 5 | P A LI Bk mT T2 (LT 22 R AR Y
AR, RS 0T 1 2 Mk R A=A I oF £ B O Ll G
RS2 g2 R R T p, B 282 YT
71 p B 05 A FLBR 4 BR A AR AR & At

R e s (1)
it P pt+ Py

K e, B2 R KRB AR P 24 R R TT,
MPa,
2.1.2 BEGIRGFEILRERNE

— PRI B R 5 |k A 2 4% L B DR/ IMA
AR ERAE

¢ =¢,C(p; —p) (2)
L. ¢ NFLBR R R 45 %, MPa™" ; o, Jy SR bR 54 4%
fLBRE , % .
2.1.3 WEAMEATHHREILRE
G HAE LB o, N
o=@, —¢Cp, —p) + sn.ax(pi iiPL ", fPJ
(3)
AL ST A A RN 1 25 G VR R AL
JEETLZ RNA B B B 2, B L R R
A Al B T 22 [ R R A FRUR A8 1 FL B 24 Bt 4
H, X 2ANSEAN R R E B S R A O i
2R
2.1.4 RNEMEHTHRESEE
K K SRR R ] LIS R & R BB
Rk sh&ABE
k (2 ’
o=(0) “w

KAk HIRIRBER 107 um’,
2.2 YMRFEHREREKE
2.2.1 AMYTHET
T2 0 B45E R G0 TPl B S SR A b B it O

1
G, =0.0l4hg(1 - 5,) (5)

A A R TBEHA, km® s h R m;
S, NI G KWFIEE % ; B ARG ) p I
JEARRRAR L, WAL

p.ZT
B =piZsTs (©)
K p NFROLF IEJ1, MPa; Z, 8 JFU 4R S A 22 [
T T IR K Z el ™ SR 22 9 75 T,
FFROL R R K
MHIE R R T i B RS R R G
ME R SRR G, A

1
G, =0.0l4hg(1-5,) - (7)

KB ONIE TN p R R B, WS,
SRS AR S KA %
p2T

LT,

Hp,z IR w27, FERZESIF RS R
w5 P P SRR T A R, 368 3 B ORI R
ABEERG, XA NI R Geilk A B 248E R G000
SARTT LB RS R P IR, B G, R, AT
HEHEE R o N, B2 RY B AR G, =
0. 014hq, .t "' o i g, A FER 0 85 Y B,
m'/(m® - d),

H b R T AT R s 2 i 2 SRR = 1 M
PRFR G, = 2445 v lfe B9 5L IR b i B+ 56 T3 N A< AR
P A SBE R G0 ) S i - 4 i AR A M
Jo fith e ( AR M TR ) L B

G, =0.014he (1 - S,)/B, + G, -

(8)

0.014he,(1 - S,)/B, (9)
2.2.2 KA EE T AR
)2 R 10 p B85 v BT 3 7K b R R AR = i
WRABZ R T p B 8% v T 5 /K I b R R AR + K i i
P R A 18 Ton 8 A R R — B3R K B 3t AR AR (4
SR RELD) LB
0.014he S, = 0.014he,S, +
0.014he,S,C,(p, - p) - W,B, (10)
K. C K IY FE4E 28, MPa™ s W o Rt 77 K &
TR AR, 10° m?
K (10) AL AT 1
0.014heS, + 0.014ke,S,C,(p, = p) - W,B,
0. 01Ahe,

S, =

(11)
B ()AL (1) 115
87



# %2 A F H K 5545 4%

2017 4E55 7 W
S 1 C W[)BW
+ . - -

. L6 =] - et
S, =

gmax pi p

1-C(p,-p) +— -
f(pl P) o (Pi P p+ PLj

(12)
HRAZA(9) A (12) #3262 T ) 5 0K
IIPSEA

W B,
G, + " =Gy =G =

p

0.014heS,[1+ C,(p, =p) IW,B, 0.014hg, .
B, B,

A0, 2 (13) B — MU E AR R e R,
i PR RS IHAK B AL IRAR(13) 3
AT LA AR P A2 R T p , FRKEAE 2 R AR A
(4) BIRTSR % 17 )2 16 5 F Ak 2B, X
(13) — AR THERE S —oom o fe, w3t
MRS AR

3 BERRARTREXBEANSERMGE
RITLHFIE

FLT AR KB 131 HBEE AU HER B,

0.5 4F N ITR aI [, T3 0~ 0.5 4F 0.5~ 1 4F |
1~1.54F 1.5~2 4 2~2.54F 2.5~3 4 3~3.5
R3S~ 4 AR REZR BI85 R AR,
PERURFE AR AR IR A RIHER i B BB RS
FEREMIFR G OC R, 8 /R A )28 385 R I B B A2 4k
A

WA 2SR = k= B A 7
KT 3000 m/d BRI R @ = SO, B2 A
7£1 000~3 000 m*/d K H =S KT 1 000 m/d
RS

BEPEIX P AT LAy 2 S . s - fee Al
AR =R, SR B 1a)  HER AT IR
WA, B S — A NG 2T =31 5 000 m'/d,
BifEfesE7E 3 000 m’/d DAL, =k Al (& 1h) I
SRR, HER 3 4 H IR WA, R —A A NIk F]
I 12 000 m’/d, B HF IR, 4 AR5 RS 2 3 000 m*/
d R,

B BRI 5V RB S R0 HEE L
FB A FE R R R S B3 R E R
EAAEDL , R E B AE 0~0.5 4EF1 0.5~ 1.0
SENBE R FR S N IERS £5 815 R

—~—HKE =BT AkE —£E —HYAE

207 30000 _12
1.6- 52600 510

6000 ~  20r 12007 10

—

15000 —~

; 5000 @ “
© = 1 ) 6 E 9605 8 <
£\, H2000 51 4ooo§§ w0 ; 12000 7
2 = g !‘.\ o 1.2 X, v6 =
H o p 1600 gt 61 3000 15 < hy = 9000 =

et = 10000 K 41

(a) E RE R

B1 &FREEE FHFTRA R &
Fig. 1  Production graph of high—yield stable wells and high—yield attenuation wells

PR R A REE H =R 2R TR bR B S
FAAEW S, B Wl TR E , HER M Bea
e ROV 5 e T NN 3.5 4RTTH IR, B 5
FRMGAT SRS w7 R R I IS o R A
R ZE AL | FFZ IR WB BRI, 8T H
PR TR AR, 7 BE T B SRR, B B R Y
SR RE TR 2.5 AR 2R O AR O o O S B
BERITI I (E 2) .

B DB A = IE Al LAY 4 RIS HL . AR E
B b BT R RS R R s AR

88

20001"&0.8 _: 480 @4 i 1
0.4B% 240+ L 2}
)

6000 I~
3000

o0 o T AR

(b) )" SR

1

BIER/107 3 um?
L e e - = =]

0 1‘ 2 3‘ 4
PR Al

A2 ®FHpALEE
Fig. 2 Stage permeability of high—yield wells

TET (] 3a) HHPRAAFIHIR LR, H = R AE—4F



RPIEAG B IR S i it P B 208 i R s A AL AR

2017 455 7 3

PR ZE T =T 3 000 m®, 5 A T R, IR E
FE 1000 m* Lk I, = EFARIE RS H R R R
i Fof (1) A2 b 22 12 34, HE SR 3 4R 5 BTk 4 000
m’ P 5 E AT 8 TR e (K 3b) . ™
BB (& 3e) Ho) WA 3 4R 7= K 1y

Bm, FECOIELEA R, 3 R AR Z 8
B HPE S H A5 4 000 m® | B /K53 0, Hhy= g
WS 1 AR JE R LA, IRAE 3 AN A i BT 4
000 m*, Fifi J5 i A 34950 F BE B BL, 4 4 )5 B 2 800
m’ LT (F 3d) .,

~[y7kE =BT AKE =£F -— H7SE8

250 3000 }g 3000

201 E 2500015 / 2500 5
o] o o
S, 5 E2000rL10 — 2000 &

S v RS =
ERRERE U= 1500 gg
w10 £ 1000-2 2 1000%’

058 500 Hﬁ ! 500 T

0 0" o z 24 % ag?

W ial/ A
(a) TR EIr

2.0

18 .. =
<16 E =
5158 :
2 Lo i
BHFES r

0.4 Bk i

0.2 =

0

g/ )
(c) Ty uahH:

K3

£
2
]-ﬁ
4

%= T/MPa

800 8 4 800

2.0 ~
1.8) - 700F = 4200 T
1o %600 ) 36007
12 %500 £ 5 3000 £

1400 ﬁ4 2400 :2

0.8 23000 '3 1 800 g
0.672 200 g 12003
02 100r51 goo

oL o0

0
Af )/ H
(b) 7= T

290 1200 12
16721 0001710

6 £l 000,
141 8001 %, 8
1.0 f 6005 6
0= 400% *
0,418k oo
047 20055 25

0 0 4

e a1/ )]
(d) ™It

PERER PR RS A PR R &

Fig.3  Production graph of mid—yield stable wells mid—yield rising wells \mid—yield fluctuant wells ,mid—yield attenuation wells

HE R B HER DT B =R SR BT
TR E R T BB R IR B S B 15 RN
Wr T B AR B iE R IR I B, e BT
AR 1B ERAAAIRE A K, R SR 12 1 f
W A (AR Py B o R 4 B R A B R AR A B i R K
BIAAERRE T REACE . ™l s B3 R n A8 4k
[FRE IR B A 1 DL, 454~ ) 8] B 33 2 1 4
FRAY AR — | AR L 5 BRI A AT A 2% 1 A
HEINIAIEA, hr RS E AR AT L
IR 2 BB, 15 AR Z ET PR R BB RN 1.5
AR WIS T B B B, 07 B At 2 1 17 %
FIRE IR A A58 75 R A T B, B S 3 A 9218
FEUR B BEXT N B i R 18 N IFHAE 3.5 EZ
JRBBERIEARNAL AL A2 e
SPRANE A A I OV RN B0
BRIFAR BB, AH 7 BT RTIE S R
BN, A0 JE AR AR A R e R B iE R IR
HATREER R (K 4) .

BEFE X HAL I AT LAy Ry 3 RS AR - F

R e R

i m
= 85
@
@ 73
6.5 : \ \ )
0 1 2 3 4
SN E)/a

K4 #F#s5BEE
Fig. 4 Stage permeability of mid—yield wells

Y AR 0k S BRI ™ S g Y, AR B FH (8] Sa)
R, B S S s fE 3R 1000 m'/d,
RN EZJE PR EET 3. 5 AEZ Rl T
FarE , AN A2 800 m*/d., MR 88 (1 5b) I 1 4EZ
JE TG WA, FFE 07 2 A=A 0m 0 W H =R
Bt 1500 m*/d, Bl BEAR, AN WL SR A 4 4F
Ja B =S i 800 m'/d, A= E=I A (K 5¢)
0.5 FFZJFH R IWLA, H R AfE HEERET
Fefash 4 R H P BECEAE 150 m’,

89



2017 4E45 7 1 # 2 #M 2 H K 545 %

BFKE —RITKE K - BERE
20 ?88 —7\57; 1600 ~ 23] . 6000 —“18 2000?
c\?16 Hﬂ%mo jésé 00 S a‘.‘z‘o §40003§ /1600:‘?
= 12p 3000 25 £ S 1s 23000 \E6 1200 &
0.4| B %88 :Lf 400 %050 51000 = % Wﬂ» 400 &
’ " 420 ° oo s VI S—T
i o1/ b 01/
(a) 67 I (b) N7 e 3
2.0 1500 - 1500 .
o 1L6F E1200- 1200 ©
% 12 ﬁ 900 15, E
fao.s *_; 600 @ L\E
04F BE 300 é B
0 0
(o) My 2 A H
M5 R EAE R R R R
Fig. 5 Production graph of low—yield rising wells . low—yield fluctuant wells low—yield attenuation wells
BB 6), LTINS ) e s R R E R TR
BN R, N S T AN A B HER )
B, RS R R U 2 MGE R iR (75 Be s A LT, A HL A HER S A R T 20805 R 5 0 8
A EFIREEAK, RIS MR 2 A SRR TG )E W)
——thPE BT e R A e T A A2 07 3 A 3 I 3 3 A AR R R R
. 10.5 A BRBAEARZ B D) SR AR BE RN
i 93 ‘ AR b DR A [] A= 7 DX 7 oA 2R
g 83 HMERFNFH X AR RFNIF X AESERIIFHIX e
578 FRIIEX SR HETERIEX (7).,
65 1 p 3 2 Chats
I ) T (m*d7)
He KF=HHKBER 4800
Fig. 6 Stage permeability of low—yield wells 3288
7% 30 9998 5 6 W AR i, M7 ia00
2 b PR ECHESR BT 2 AN S AR R 2000
EL ] Bt s B A 2 A A ™ EE B N T BUERBROR , B 3200
HERMHE TR, 2.5 FZR-ABTRE, BBEXR gggg
LY ST, G5 R 1 0 R R A 2400
LT B2 LA 8 0 R B, B R 2000
7 V2 A [ B AR, i HE e ) B ) 3 1600
AAEFARBAIRES §i2%
55 LR MU SCHE R B R RIS 25 00
SR T B R 4 2 5 S 3 , 015 400
PR HAR™ |, IR 2 S T A 4 50 3 3 o A -0
PGB B R T e RIS, A SIS LA, [ ot et
SR8 3B S RE 1 PN R B7 REARFR;EGESH

Fig. 7 Distribution of different well positions in Fanzhuang region

90



RPIEAG B IR S i it P B 208 i R s A AL AR

2017 455 7 3

WRPEHEAE 2 Ty & A R R B B R SOk
BEIE X He B Al = K X, 40 X — A 1 [ A [
HESERIN I X, A8 2 K& A A I,
JEURB 8 R o X AL L AR S
X, @R R JE v AR e, R RS E R A
SrIX A E R AR RSN I )2 R DI
TR, RIREE R BN, EH3 AR S
X LA = e, LR 245 1998 35 % R SRl HER T
R H =SS H KRN S8 25 A TS0 A
M AR B ARYE | S )2 AN [ B B i) <
FHIB B R AR AE , B0 W S 50L& 55 T B 2
BB B R REE

AKX —LL G1 IRl (& 8a) , b T fili =i it 2
T8 2 SRR T, PO HE R AR S DA ]
R PR R BT, H AR o AT AT 5 000
m’/d, Bl FEZ S S ER, 2 BRI R
TR

[k R BT kE i~ H SR
10

4 300r 26000
250 = 150007,
‘“3_%700 v 4000:?
£ 7| S 200f g :
= B 126y 2
2F % 1500 13000
TR EN TP >0
= 100F % 12000
113 4 L
50— 24 11000 =
L Jo
0 R ) R T R
At )/ H
(a) HERHh 2k
73
g 72
7
=70
& 69
68
674 400 800 1200 1600
I ) /d

(b) BB
H8 Gl#AHRBRFBEXTA
Fig. 8 Production graph and permeability of G1 well
X L[] B BE A9 32 R AR AL, TS i T P R
SEVEN R E  BARMER IR B B R,
TSR0 LLE TR 200 RAKJZ B E R
TREREAK B2 R BB R P TR, HERIE
T RN BT AR R00 AS J LLse i i
FRIE BB RIEE T (18] 8b) R BL S
BE,
Tl = R ARSI HAT e AR AE R R TR
J1 HE H T KR EOR BB R TR, R

M ESHER R, WAUE PR T P —E
PRFERTE H PS8 3 000 m*/d B E (B 9a) , mas
HERIEREM S L, S ERE R HER 3 5
J i 8 N R 7 T, BB R A 18 LT
(K 9b),

—~—Hrok =Bl KR —Ehk - AR

2.0r 12000 4000 _
o T
_ L6 E10000] = 3000 7
& . .| g 8000 :
Si2lE 000
S Tl X 6000} = =
2ol L : i
w0l 2 4000 N
= 1000
0.4 5 2000 4
0 0 Wi s B, ' ' 0o =
0 12 34 36 48 60
W/ H
(a) HER WiZk
102
e 10.0

BIERM107 um
o
<

8.6

0 200 400 600 800 100071200 1400 1600
INFR)/d
(b) BIEE

K9 P2HHRd&fBEEEL

Fig. 9  Production graph and permeability changes of P2 well

TR R 222 B B RAL,
B ERR, FERE 155 Rl R, S At
B FRE(E 10a) , B XAEZE SRR, Lol
B, BRI T IR A 3 000 m/d
DL, B FCARE 5 S T, BB R TP IR
(& 10b) .

~H KR BRI SR
4900

~1

2.0

840

Lol ET20- 56 14200 T
& | 15600 5 3500
51.2 2480 ]]IEH/L‘ bt 2800 =

3 IE
i 0-8 "~ 360 w3 2100 m@
0.4l 32240 12 1400 3
120r = 700 5
0 0 0 0
N 1)/ )]
(a) AR IR

8.6 1 I I L L I 1 )
0 200 400 600 8001000 12001400 1600
I il /el
(b) BIEF

B 10 HX3 FHRMEEEHRELM
Fig. 10 Production graph and permeabilitychanges of HX3 well

91



2017 445 7 1) #E M FHK %545 %
. [6] Xue D,Zhou H,Chen C,et al.A combined method for evaluation
5 2:5 .l'/b\ and prediction on permeability in coal seams during enhanced
B e A EIL P o e A methane recovery by pressure—relieved method[ J ].Environmental
. 1')_‘?,4:&;3:}:%1‘}2. :\_“jjl::}jlfijl‘(lgjl %\Ti%m’}iz _\:B}l Earth Sciences,2015,73(10) :5963-5974.

‘E’z ‘i%‘/—‘EFz: U M‘E’z%ﬂﬁ{)& Bi EX ’ i%1%)§{§£$&k$ [7] Enever JRE,Henning A.The relationship between permeability and
*H@ E/‘J /Xiﬁ/f’t s %lﬁﬁéi ﬁF%%E@ﬁ 71"4” ﬂ:ﬁ &iﬂﬁ%ﬁ effective stressfor Australian coal and its implications with respect
%E@jj ﬁﬁ{ﬁ% /f%%: , i fﬂ J:%E%#ﬁ%% ?ﬁjﬁ‘l’i ﬂ] F: to coalbed methan eexploration and reservoir modeling [ C]//Pro-
/Ehﬁléjj E/‘J Tj} Iﬁ] E Ti 71'—\ = , % gg g; 2| %H‘K E\[ /EL j:F r%} F ceedings of the 1997 International Coalbed Methane Symposium,

%%\FZ: ] 1997. . ‘ N
Aokt 12 1 e 8 3 2 fe o o s N [8] Mckee CR, Bumb AC,Koenig RA.Stress—dependent permeability

2) }:*1}%}2 ZjJ o {Z% ]&z,fjj % $I E L:j F: LER 4 /ﬂsaé and porosity ofcoal and other geologic formations[ J].SPE Forma-
REV] , AREEA BN E R - RS Es tion Evaluation,1988,3(1) :81-91.

BT REIREERCR, M= B s - R & (9] Wk, XIKAE B, 5 M2 T 5 i B2 2 5125 Ak

AL 5 O A 3 9, B O 28 R 5T P71 ATRE 201,

JJ:I: . %F#@ ﬁ%vﬁzd\ ﬁ‘lﬁ ’ E/ﬂ)ﬂ Hill f){”f{’/‘;% E%‘Vj{ [10] Tao S,:Zejmng ,. Tam;gl D, etlbal(.lDyne;mic \:ria;ion effects of co.al
N N N permeability during the coalbed methane development process in

/E ’ *1&##@@%%5#[@@4{‘&@?% ’ {E‘Efﬁ#? the Qinshui Basin,China[ J ].International Journal of Coal Geolo-

R R — T R e 2y,2012,84(1) :16-22.

3 ) Ig,% Tﬂk%j’%ﬁ@/ﬁ\%ﬁ@jﬁézﬁiﬁ’ft A ﬁl‘ . [11] Pan Z J,Connell L. D.Modeling permeability for coal reservoirs; A
J:;El‘kﬁ%}%'}%jj \/H\/_:L% %D}Eﬁé\?j} E%ﬁ%iﬁ{%}% E % review of analytical models and testing data [ J ]. International
TESRULIE T BB R . FIRE B3 e s A
IO R DRSS B R (Y TEOEE  ansao)
jj%%ﬁ%)%#%ﬁﬁjt E/‘J %Emgg ’ gj‘ﬁ‘ﬁﬁ‘[ A i jt}f‘ Bo Dongmei,Zhao Yongjun, Jiang Lin, et al.Progress of The re-
jj{g?%?i h:gl , % —ji Em g{ﬁ\ﬁﬁ)%%ﬂé T ﬁgi B/:J @jj search on coalbed gas reservoir permeability[ J].Journal of South-
B E ; %/E\/ﬁ%{% [K_%E:EE E@/ﬁﬁgrﬁﬂ\:é{:‘\ , B ] west Petroleum University ; Science & Technology Edition, 2008,
SO PR RS K | SEIB i 5 0(0): 3173

[13] BRRZE, E—I% sk S 2 SO B G R & 2

S %Z 3Tk ( References) : B+ DAV 7K 225 3t B 305 90 X B Ry 490 [ . 4 3 2% 3, 2009, 30
(3): 409-416.

(1] /T SR IRES, FAE, 5 A R A2 B E R T2 E I Chen Zhenhong, Wang Yibing, Yang Jiaosheng, et al.Influencing

MR A ) ] IR F R 2015,43(2) 27275, factors on coalbed methane production of single well: a case of

Ni Xiaoming,Zhu Yangwen, Wang Yanbin, e al. Determination on Fanzhuang Block in the south part of Qinshui Basin[J].Acta Pe-

limit production value of coalbed methane vertical well under dif- trolei Sinica,2009,30(3) : 409-416.

ferent coal reservoir permeability [ J ].Coal Science and Technolo- [14] B, BOEA  FhRES 25 08 BVE FH XA 095 1 SR i 0

gy,2015,43(2) :72-75. SLEHTSE] 1], 2008,33(9) : 1030-1034.

[2] Pang Y, Wang G, Ding Z.Mechanical model of water inrush from Long Qingming,Zhao Xusheng, Sun Dongling, et al. Experimental
coal seam floor based on triaxial seepage experiments ] ].Interna- study on coalpermeability by adsorption[ J].Journal of China Coal

tional Journal of Coal Science & Technology, 2014, 1 (4): Society,2008,33(9) ; 1030-1034.

428433, (15T BB, ERIR, kb, % LU AR B i 9 3%
(3] BER WD, Gikbi, 5. KA RIS Z 5 5 R 3 35 28 (e LA X R 91 ) MR 24R,2013,38(2) :271-276.

AR S M 1] BT, 2016,30(4) :914-921. Shao Xianjie, Wang Caifeng, Tang Dazhen, et al. Productivity

Lyu Yumin, Liu Yinghong, Tang Dazhen, et al. Permeability varia- mode and control factors of coalbed methane wells: a case from

tion models and case studies for undersaturated coalbed methane Hancheng region [ J ]. Journal of China Coal Society, 2013, 38

reservoir| J |.Geoscience,2016,30(4) :914-921. (2) :271-276.

[4] Gray.Reservoir engineering in coal seams[ J].SPE Reservoir Engi- [16] FEBEZR BRI HARN] M) ACE £ Toll Bkt | 2006.

neer, 1987,2(1) ; 28-34. (170 SRHRRL R SR A5 07 WL 1] o B, 20074

[5] Levine J R.Model study of the influence of matrix shrinkage on ab-
solute permeability of coalbed reservoirs [ J ]. Geological Society

London Special Publications,1996,109(1) :197-212.

92

(1):28-30.
Zhang Peihe.Study on CBM well capacity grading scheme [ J].
China Coalbed Methane,2007,4( 1) :28-30.



