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Numerical simulation for seepage of shale gas reservoir development based on
microseismic data and embedded fracture modeling

DAI Cheng, HU Xiaohu, FANG Sidong, GUO Yandong

(Sinopec Petroleum Exploration and Development Research Institute, Beijing 100083, China)

Abstract: Shale gas development is in an important position of natural gas development strategy for Sinopec, and numerical
simulation technology is an important technical means to optimize the policy and scheme of development technology, predict the
production performance of gas wells, study the production rule, and track and optimize the development of gas fields. The
traditional numerical simulation method of shale gas development adopts equivalent medium model, can not depict the distribution
of crack network after fracturing, and is unable to accurately predict the production of layered reserves, so that it can not meet the
needs of the field. Therefore, a new method for shale gas simulation based on embedded fracture modeling is proposed. This method
consists with four stages:Dto establish geological structure model; @to describe the fracture characteristics of the fracture network
based on micro—seismic data, and then embed it in the geological model background grid and calculate the conductivity; Bto fit
the production data and adjust the fracture parameters; @to prediction and analyze the productivity and production of reservoir
reserves for multi—stage fracturing horizontal wells. The proposed method has been applied to a three staged fracturing wells in
Fuling shale gas reservoir and the utilization of the reserve in the well is analyzed. It provides technical support for the next
adjustment scheme of the platform.
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Table 1 Reserve information of layer 1) to 5

N JEEE ALBREE SRARFIE, WSS R
m % % (m’-t") 10° m’

® 600 451 69.10 2.70 3.06
@ 100 490 69.50 3.10 0.56
@ 1410 473 67.80 2.60 7.00
@ 930 473 59.80 1.90 3.71
® 960 5.6l 60.10 1.90 4.00

ST A S BUERA RS AR 4y
10 mx10 m [ MIH% , gh1a) E3EA 9 /N, BANRERL R
WRAEHCR 291 600, FUEAMRI) HARSHILF 2,

®2 WERBVBSH

Table 2 Initial parameters of numerical model

Jai HUH

FETY R SF /m? 1 800x1 800x85
R /m 2550
PR % 291 600
f#IZHE S1/MPa 38
Sz C 85
Langmuire &/ (m’+t) 2.1~3.6
Langmuire J& 7]/MPa 6
Hb i it /m? 18.3x10°
IR ER/107 pm’ 4.93x10°
K14 FHAESI/(107 wm®»m) 9.87
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Fig. 3 Distribution of micro—seismic for JYA platform
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Fig. 6  Fracture model after historical fitting

FE Y H 28.9 %, APl X H Aok M AR AR, HAY
JYA-1HF H-F1JY A-2HF H-Z [8) 474 55 4 200 ~ 400 m
Y 7 3 FH X 38, JY A—2HF H- A1 JY A-3HF H:[8I 777 5

F3 JYATLGWAERERSHE
Table 3 Model parameters after fitting of JYA platform

HEREE SR AE )1 T RE TR ) ARCREE K

s (107 pm’+m) (107 pm’-m) m
JYA-1HF 4.93 9.87 82~ 174
JYA-2HF 14.80 19.70 61 ~ 127
JYA-3HF 4.93 4.93 66 ~ 189

F4 H£7=850 da5EEEAER (EMKAXT 10 MPa)
Table 4 Reserve utilization of five layers after 850
days’ production(pressure drop is larger than 10 MPa)

N JYA-THF  JYA-2HF  JYA-3HF F 4t/
S Rk SHE R A AR AD 100w’
1 0.31 0.26 0.26 2.72
2 0.31 0.25 0.26 0.51
3 0.29 0.25 0.26 6.33
4 0.27 0.23 0.24 3.39
5 0.25 0.20 0.23 3.68
A7 il =
$§Zj§fﬁ 0.29 0.24 0.25
ﬁfjfé Y 32.92 31.70 33.39
(]

P,/ MPa
11 20 29 38
—_— [— ] T
E7 O5ZEEHNM

Fig. 7 Pressure distribution of layer (D
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Fig. 8 Pressure distribution after 30 years with

or without infill wells

Table 5 Comparison of EUR before and after
placement of infill wells

5 HNZF T EUR/10° m®  J%5 )5 EUR/10° m?
JYA-1HF 1.40 1.36
JYA-2HF 1.18 1.16
JYA-3HF 1.14 0.98

JYA-4HF (%) 0.91
JYA=SHF(Jin%) 0.97
&it 3.72 5.38
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