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Evaluation of factors affecting productivity of low-pem eability
coalbed m ethane reservoirs
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(State K ey Laboratory of Oil& Gas Reservoir Geology and Exp loitation,
Southw est P etroleum University, Chengdu, Sichuan 610500)

Abstract Beginning w ith flow mechanism of coalmethane amathen aticalmodel for coalbed m ethane reservoirs is
established by utilizing the Langnuir isothemal adsorption equation to descrbe the desorption of methane fran
coal surface and the Fick’ s law to delineate the diffusion ofmethane in coalmatrix and m icropores The calculat
ed results of thismodel show that the productivity steps up with the increase of fracture half length and flow con-
ductivity However when the fracture half length is ncreased to 100m and the fracture flw conductivity is beyond
20 Um®* an, their effects upon the productivity becanes less evident M olecular diffusion coefficient has no big
mfluence over the productivity while the pem eability of cleaps on the contrary, is closely connected w ith produc-
tivity changes A rational selection of fracture half length and flow conductivity is strongly recanm ended when put
a coalbed methane gas well into production

Key words fracturing numerical smulation productivity coalbed methane

RERERBEERE, 4 =27 m "k

TERIEIZ S, A R T 52 il 3 B R AR SR ik o TR E AR EAT R RS R
JE R B R e A A AT Y . S R, TR, TN I B AR A
MR A, R MR R B PreeRTE R E H AR T R IRE e i . B
AB TR HLE: 7750 Ficky HUERS Jod  AUEBAU s T LU R Z SRR 37 i
BAE Darcy £Ht. FEZTHIWMHREERIRER SRS HRERE, JF5 BB EWIE R T 255
MR B LangnuirfE i W A R . Praixes  FOEOSER 0™ BERE W, X0 B2 RIT K&
R AR IR R LB RN BCA RGN A € NE R,

Y5 H ER: 2007- 06- 08
F—EHE N B (1953—), &, #IZ, WA S0, A TF R TR A i iR S 2



&4 MG, 55 RBER)Z U™ R

AN PR e R i 517

1 BEES GG BRHE
1.1 EESMHEESFTE

FREJZ A A J2= DA A 28 T 128 28 AR i
ARWAE T 2 R R B B LB K

DRLE A RS
BRI b8 K, 75— 2 I AR T

PR R T K, L R T R e A
fik . fE— WA T, AR AR T (1
FE5 K JIUE .
) BEAUFES
TSRS T RAE 2 3. 5K
TRAHSLAE I BIRAS B E AR SR A N R
SRR T R R
3V IE AR A&
RIS MR Rl b, R R A S
Langmu ir /7 F£:
Np
e (1)
A V— I, 10°m’ /kg
Vi, —W B B, B AR A Langmuir 4 4,
10 ° m’ /kg
pr— R EL BFRA Langnuirks /), MPa
ékﬁf SAgJE 1, MPa
agivt, H RSB RS B2 S
95% LA L,

1.2 EESFHEFE

1) FE 0 8 =S P HE

T R e b fL BRI FL AR AR S, 1= S AE
JRRE R SLB s B B AR 1B 1) 7 N 2R
BV, 54 Fick &t

A Fick 58 —¥ Hoet, R EMERT,
PRI b i 2 AR ) AN B R R IA O

B

G = DOV, [C. - C(p)] (2)
b g — AL B P T B ORI Z R

m’ /d

D— 1 RE, m® /d

0 — R IE FTH () W arren I Root JE AR
¥, l/mz;

* 1 EREFEEERERBIXR
Table1 Relationship between form factor and

shape of coalmatrix

BoOR WK B R B R

0 fm™ 2 8 /a* 15 /a? 3 /a?

T a A IRAE BRI 212 SR ) 2 58

V,, — LR AAR, m;
Co —HIE TR BRIF IR Z AU E, m’ /
C(p) — 5L i B B A 4 B it b i f3E
BRI, m® m’,
X (2) PHITRE F o AR BB R~
KAFTEIRA T, AT AR LA T A BT B Bk,
HIBEWE 1

2) 1B R E B

ARSI AL A
QY
Ki=oin (3)

X @ —EEE »p FESRBEIRE, o’ /s
— R, m;
h—24 BRI = B, m
K, mPas s
Np— BRI ) 2%, M Pa
L—3R K, m;
K —HBIBEZ, 107 '

2 U

SR S L AR L R g 37 7E W arren-R oot 45
RO SR B R WAL S . BESUEE IS
= ¥t Rt 11
v iipay s

?(j Kﬁs'KﬁgF)g aCngl ?J hngp aCD‘é‘I
. £y
u o | n oy |

8

o| KKl 0, (PS, D)
+ 3 . + q"nles - qu = _

B 0z ot
(4)
7J<7|°E]7‘:7$%:
?(j KK R 00y ?j KK 9D
n ol T



284

518 A E R R R R
+_(j KKwR 0% ” - (RS, D)
a u . ot
(5)
) 5 R

Se+ Si, =1 (6)
Pieav (S5 ) = Py — Piv (7)
S S8y S 1- 8, (8)
Spe K8, S 1- 8. (9)

A K, —— RPN IE R, TEN;
K o —RBTKARTBIE R, o,
Ki, Ky, Ke — 888 x 5 2 T MIINBIEF,
10° llmz;
o, dy, dz x 3, 27 RS, my
or—N TP, d
Qoo g —48EA H PS8 HP7KE, m’ /d
Gondes ——BIE TP BB 228 I, m

Droer —REET ALK S B EE R,
MPa
P P ——R AT I L KA s,
MPg
S Sy —REENS K BIFIE, /N
S Sie IR NEK LRI, /N
BB —S R KPR, mPas s
Q. B — kKIS, kg/m’;
O, —R BRI FLBREE, /N
* ¢ R AR KIF MPa
K (4) —(9) I B3 F4 A WG 44, 3
T SRR A S SR A

3 HUERE AL 3T S SK A

XHEIBER S 5 R AT B2 70, R
Faaag N AT SR #5838 — D KA A
JRAEAR L ER A RS, X2 ™ REREAT VA

Xt i 4% i 42 P A%, 76 DR UE R 48 AU B AN AR
(RIRTHRE |, & =4 FROK 4% 9 10 AH B 3t IR 39808 &
B T8 TR AAN S Hb J2 P 35 FD 19 A% a2 A 552 o
TR S

4SBT

W — S R i 2 S 8, i — R R SR
FEREHEAT T AN 43 AT o

B NI S8 BZ IR 350 m, 2R
JE 3m, JRGGHZ K ) 5.24 MPa Il S AE W 7
4.40MPa 435 1.47 x 10 kg/m’, B35 R
0.3x10 " Hm’, F/58 19.23 x 10 m’ /kg &
RH0.002 m” /d HAEMANE 93%, H M K IE T
TE, B HIER 150 m, HRA R 1 MPa 2
HEELKN 100 m, FUAESEL 20 Um® + an, B
BEPTAE AR R 5 m, MM RBIE RN 40 x 107°
Um’,

1) 5% 2K P g 5 I

B 1LE 2 Bk Ko e ae s & . K]

2000 18
1 800 I‘ —— H™S# 4 16
1 600 Kk \ —h— H™KE ”
~ 1400 -
< 1200 <
= 10 £
E 1000 b :E
S of 8
3 800 b
m 6 m
600
400 } 4
200 2
0
0 1 2 3 4
AtE] /a
KBl 1 HPFSERMH KA
Fig. 1 Daily rate of oil/water vs. tine
160
140 [ P
_ 120 L //'_.
§ 100 |
o
® g0l
?—E 60
BE
a0 F
20 |
(. 1 i ) ME—, * - —
0 20 40 60 80 100 120 140 160

HEEK/m

2 ARRZEFRKERITFRERKRR

Fig.2  Fracture half length vs. cumulative gas production
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