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Post—fracturing numerical simulation of shale gas reservoir based on complex flow
mechanisms
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Abstract: In shale gas reservoirs with natural fractures, the artificial fractures and natural fractures communicate with each other
after fracturing. The traditional dual media model can not accurately reflect the impact of natural fractures on well production. In
order to investigate the influence on shale gas well productivity caused by gas transport in nanometer—size pores, the mathematical
model of multi-stage fractured horizontal well in shale gas reservoir is built, which considers the influence of the complex flow
mechanism such as the viscous flow, Knudsen diffusion, surface diffusion, adsorption layerand gas desorption. Discrete fracture
model (DFM) is used to simplify the fracture and finite element method is applied to solve the model. The numerical simulation
results of Pingqiao shale gas reservoir indicate that the free gas in fracture system mainly contributes to shale gas production in the
early stage, and the average recovery of adsorbed gas is only 10.1 %. The existence of unmodified reservoir makes the influence of
bedrock permeability on cumulative production greater. The density and connectivity of fracture networks have dominant effects on
gas production and its decline trend.
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rim HHA:2019-07-23,
FE—EHBREMN T (1984—), B 0504, TR, 32 FARH BB AL L & miFss . 3@ ik YOI R mt 7 0
% 37 S84 K E BRI R WFIE B¢ , IREL RS : 210011, E-mail : wangweisydx@163.com
ELWHE = 1" EFRH E AL RN A E IR KX # R TS E B AR SECEHFIT (20162X05061); HilH
Ak e B R BOT H B 5 Ahb 1 il DA ST R G R IFFY” (P19017-3) .



513

A, 5 BT RIARB R U

SO SR AU 5T 23

BEA T SRR R BB S il AT REAR 12
[P (SR W g P s € L R N 2
SEERTT R H 45 32 BN E AL, JUHE DUE S ESE I m
FERFEEFC LR T EDEATERY, R TUE S
PR 5 IEEAY , R BRI R 0, LA
o 1 3 DX DU S AR T R RS T R R
e, Herp e [ A AR R B DUA S HEA T DA
KB o E UA i EE A (B LA R G LR R 321, H
FLBREE AN 3 R AW AL, BB R, )2 e ) T
N SIS L B A

X T WO A )2 Ll L RIR R 4E,
SETE K I B AR OE R i 2 e, N T REE 5 R
IR LA AH F IR, I DU ORI A T A B
A ISP 388 R WU A B A o A B, % T3 PR R
MY AR M2 RN MEER L E |, ot J2 o s
T N T 588 55 R IR P4 V) 0 35 22 BN T i, AN
DI A A5 R, ERAR LT 3% S A TR Y (1
TR A AR o, (L TE I e At i 5 A 2
BEMZ B URE o T 2 HICRL G SR T Do R RUEE 2
SEEAT UL, B HR TR R RAE
AR S o 1 S0, ST S b A 3R SR ) S B 0 AT 15
ORIV AR Y BURRAE o 38 X LA HE 1T R Ak Ab
B AT ARG Do At ) 53 52 2 BRI AR, X A
YT P T Ak BRI DU A BUR 2K I )=
rh 22 U S8 R AR 34 o m] R,

55 HITARMERT DU B L B
FR G0N ) OB N T 28 A SR VR T sh M I, A
FH B BRI RAE R IR LTI N T4 T T
TUA S BURZUK PR RN A 5 A0 o B
IR SRR X B AT 10 o i i vy
7R TR X R TUE SO R B R, N
NI AP 5 BRI S 7 SR AR BEROR S F
1 U U A s L

SMTETUE S E DAL TP A E T E 2 Fhis
L1 N T 220 M W N7 s R 3 e L1112 [ U e =% e
PR, [FFR AR5 00 Z AUl P A R VR, 40
F 5 BE T AIEEE 77 A2 Knudsen 378, W B 7EFLBREE I 1Y
SRS UL R T B A R T, TR R
JECH AR B 2E A TP e A, HL AR v SR LA 5
TN S IR0, TUR OB A UA B R 2 36

PR Knudsen 4" BRI 2 i otk R4 A o 4
RUCE ),

a%' ’.A'W ’ .

e
oo o0 o006 0 ¢ o0 o o

@ @ @ [
M’\ga\/' WS S
@ &% @ Knudsen ¥ it @ I EFH YL
K1 Bl H e SRS thas B AL

Fig. 1 Individual gas transport in porous media
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Table 1 Simulation parameters of fractured
horizontal well in shale gas reservoir
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Fig. 3 Pressure distribution in SRV after 3 and 12 months of

production, respectively
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