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Simulation of dynamic fracture network in fractured horizontal well for
unconventional reservoirs: Theory and application

Liu Chuanxi, Fang Wenchao, Qin Xuejie

(Petroleum Exploration and Production Research Institute , SINOPEC, Beijing 100083, China)

Abstract: When a fractured horizontal well in unconventional reservoirs is brought online, change in reservoir pressure
may lead to fracture deformation, resulting in the formation of dynamic fracture network that greatly affects well
productivity. To simulate the effect of dynamic fracture network on the development of unconventional reservoirs and
improve the designation level of development strategy, the study builds a mathematical model to characterize the time
variant and the heterogeneous distribution of fracture width, which can simultaneously simulate the changes of fracture
width and fracture length in a reservoir. Then, the conductivity modification technique is adopted to couple the fracture
deformation model with discrete fracture simulation model. A reservoir numerical simulator that can model dynamic
fracture network is then developed. Finally, the simulator is applied to the simulation of a typical reservoir model and an
actual fractured horizontal well model, respectively. Dynamic fracture network models for different production periods
are thereby obtained, and the effect of dynamic fracture network on the well productivity is clarified. In all, the
simulation results indicate that the simulated performance is in better agreement with practical well performance when
the fracture deformation is considered in the simulator.
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Fig. 1  Schematic sketch of hyperbolic model showing variation of

fracture width with effective stress
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Fig. 2 Hyperbolic curves for fracture deformation under different

fracture stiffness
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Fig. 3 Non-uniform distribution of fracture width along a real
fracture and the characterization method of the

fracture width distribution
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Fig. 4 Schematic sketch of the dynamic fracture width and length

modeled in the simulator
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Fig. 6 Mesh model containing multi-stage fractures for the
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simulation of fracture deformation
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Table 1 Simulation parameters of the multi-stage fractured

well model
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Fig. 7 Production dynamic curves obtained under

different fracture stiffness
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different fracture stiffness
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a. $7d; b 22d; c. 44 d; d. 80 d; e B 146 d; £ 5226 d



F3M

X A A I AR 2K OF I B A8 5 AU 7 ik Ky 701

T 10a 7w .

P 10b Sk EN125 S 55 155 24 4% H0 (A AR 400 o A% 55 78
BB EH0. 36107 wm?, FEFFLERE 8 %, Z4E4]1h
T FEYE ] 1~10 mm, [ 46 Y 78 7 18 MPa, Uit (4K B2
3.2 mPa-s, BRI BT SUR MEUS 2 R B, S5
MR G54 0. 18 MPa/m. U4 )5 1Y IR M 45 TE AR 5
B R AR B AE TR T R0, =0. 1, ZL4E NI =2 MPa,
BRAG S0 ST 0, =12 MPa, i1 98B 1E 17 77 78 45 W A% [1] 34
515045 0,=18 MPa.

P11 A Bl 1 AR A5 3 () EN125 J 76 A [R] s 401 A
BASHEMIBIAY BT, A S S A R R A
WA 1~20 AN, 25 B W ss . A SR )
A5 ) A AR AR A« S I A ) R R S g ]

a

B K T RLE R 8 BE AR /N 5 T J5 7K T 244 Hh PR g ] v ]
BTG B 1R, R2E WG 48 I AE 1 ARG
SR EEAL SE I A /N | 5 SCER P g S PR
FF W S5 AR

Ry T BB 5T Bl A A% X e 4K 7 i Y
M, SR FH 825 LA B (AL 88 X EN125 JFJF )& 1 P Fp
0L BB — g DL % RS &, O — A
LB IR MBI &, HA S 80— H PR IEN
T BB i S SR AT LA AR
12 Fios .

B 12 2B, YR B L5 T G i, ™ i 5t I
0 T SEBR P W R R R P ) A R,
DAL Ay 1M S0 T £ 2 v ZR4 4 D) 5 X607 P 352 i) R AE S

F 10 EN125 H: 20 4% MR R (a) KXo b7 B 31 560 5508 A4 R A A 280 (1)
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