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Abstract: Hydraulic fracturing practices in shale reservoirs show that effective stimulated reservoir volume (ESRV) significant-
ly affects the production of hydraulic fractured well. Therefore, estimating ESRV is an important prerequisite for the evaluation
and production prediction of hydraulic fracturing wells in shale reservoirs. This paper introduces a representation elementary
volume (REV) of orthogonal discrete fracture coupled dual-porosity matrixflow model to predict the volumetric flux of gas in
shale reservoirs. The influence of fracture space and fracture width on gas migration was studied. Considering fractal character-
istics of the fracture network in stimulated reservoir volume (SRV), fractal dimension was used to quantitatively evaluate the
fracture space distribution. Combining the effective fracture space and fractal characteristic of fracture network, a new approach
was proposed to evaluate the ESRV in shale reservoirs. The approach was used in Eagle Ford shale gas reservoir and the results show
that the fracture space has a great influence on migration of adsorbed gas. Fracture network has a contribution to enhance absorbed and

{ree gas recovery ratio when the fracture space is less than 0.20 m. The ESRV was evaluated in this paper and the results indicate that
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the ESRV accounts for 37.78% of the total SRV in shale gas reservoir. The ESRV was influenced by both secondary fracture distribu-

tion and effective fracture space, as a result of reservoir intrinsic property and hydraulic fracturing practices.

Key words: shale gas reservoir; volume fracturing; effective stimulated reservoir volume; fracture space; petroleum geology.
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ARSI T IUA U A FUR R SRV X8 2 R
A BT T B AR A BL BT TC LR A IR A 48 43 A R 1
KB TR S ST T IE A8 B 2GR A DU A
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T TCHLEE S TR R B A K G AL SR TE H
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Fig.1 Representative elementary volume flow model of SRV region in shale reservoirs
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Table 1 Reservoir parameters of Barnett shale gas reservoir
S HAE ZH Bl
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REV 7K J5 ] 4 5% 54 5 WS SL IR 0.02
REV T B J7 n) 2455 5k 5 A B4 ] (m) 0.05
SARKGE (mPa - ) 0.018 4 TR BRI " m? + s 1) 5
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Fig.2 Production curves of absorbed gas and total gas with different fracture spaces
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Fig.3 Effect of fracture width on effective fracture space of SRV
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J T B B X S B 2 R AR /N, T DL 22 R T 23R
ZEMMIFE T 0.20 m I, R 3 66 B2 X A0 7 da 14 52 W)
BT

2 a A AR E 2 ESRV T
VIWIRES

TR 22 03 IX 22 5% O3 A AL 42 4%, Fan
(2015) .Fan and Ettehadtavakkol (2017) Xt gl i& X
BB W AE 9T i B« P R S A e, IR A A A
D YA B () BB, W] DSk 0 OB 43 SRR
TR (& 6). DU SO R B 24 SRV A 230 24 4% 1]
A BRI 5T 2 B, 2 Uk A R A [a) R RS B — i R
ZJ5 SRV X 14 77 2808 52 e AR /N IR AR 24 5% [A) B /)
T SRV A % L 5% [A] AL BR 19 2403 X B ESRV AR
W SRV KBTS R A4 478911 N kA
BE 5] A H 2R B 3 it )2 . W) Fan and Ettehadta-
vakkol(2017) 4 i 73 & 4% W K B SR R AE SRV X Ik
ZLEE AR 5 43 A R AIE L IR o 43T 5T Ak ROk &
T A B 2R D5 i DXl R A B % R O A LA

p ) At
N[(y)le(—j . (10)
WE

Hp Ny KLy, y JTHI N 248 SR8 N, i SRV
DI 248 B R B wr MR REER T . msd, N
SRV X Bk A 248 53 ot 4E 80, SRIE 2458 70 A
Z& T2 ¥ (Fan and Ettehadtavakkol, 2017) , H: v % A
&Yk %k ok & (Korvin, 1992; Miao et al.,
2015), HH7E 1.3~ 1.7 Z i) (Korvin, 1992; Fan
and Ettehadtavakkol, 2017).
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Fig.7 Secondary fracture space distribution in SRV region
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