FMBRETR 2021469 J1 45 6 B4 3 : 396-416 I.'@ AT TR K
[ |

Petroleum Science Bulletin

lj_l —3 » ‘\ P N P
T SN2 irb )y A B 2 A e d e it 5
B
RigR", RFR?, Bl
1 AR T Al OB B S T & TR R TS0 %, #R 610059
2 PO RE AT TR R M 5 S T & T AR 5 s S s, AR 610500
* F5/E# , zhuhaiyan040129@163.com
Wk H 1812 2020-09-09

ER HARRHFREAT LI E “TUASHZIHLEN R 2 = 2 28 R M 555 0P RIS (405 51874253) RIES [ IRBl AR A3
G CPUINRIZ TR e il &2 A TR AR ” (45 U20A20265) B4 7R Bh

% HARRRBRERRMESE BN ERF AT RSEL, BHATKOE O FREA, TathERARER
H.HERERANESHE, 26 W FSHEREH R ML @R EFHE, BETE 8RR R—HR
NEBEFIARE R, MEAHEFIRTHGHEARE LT RENER, R EBRRGFEN Y, 6
R HTE R B A WE A, BRSNS ERAFNTEAME N A SN A FRETEA T HEH
MELEREITWHR. B, AXRREE T HARSR RN FBE R T REY RGHEEIT &,
RN T HEAR S HeBENR R EHHLRR. BB IRERA—HA I FBRA LML, &R
BaXKBHRTN 2 H2He, NFke, EABRUES, AL - HASIHRELELALRNBLITE,
BEXTHETENITENREREREFAEZR, BT AW EMPURAER A, B Al 4 35 B UER AR
GHEALM EHTT R, HTEAET LB TENELENTRAMEHNERA, URERBLER, T
FEATFRERET, Z W N A MILRE N QR EK, NAFmb2MZ R RS, M THEENT, REE
KR RRN ) TAEM R BT XA RS E R E I E I REY R K ERE X E “Frac-hit”
AL, H5IR “BHERE" BN, TEABRTRIRTOBEEBR—H) FHEAREY RARZ LW
. SRE. FREMBEGFA, KACRWRNF XA TR RO RT %, TRUAEN ) EAFET
MEARKFAELERRWEHENSBR P AR RS RIEART, WA EELERMTRR LR E =T
HNEFR, ELRRAIMEHEREFARLAR, URKFHEREFRGIERE T, ARETEIHEN
v BT KR B

Rkl WEAE; BRMAHFRE; WA EL; ARREYTE; M IR KL

Research progress on 4-dimensional stress evolution and complex frac-
ture propagation of infill wells in shale gas reservoirs

ZHU Haiyan', SONG Yujia’>, TANG Xuanhe'

1 State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu

SRS A, SRTA, RIS . U U2 TUZEh I 034l B A2 0088 9 bt Jee . iimlefidl , 2021, 03: 396-416
ZHU Haiyan, SONG Yujia, TANG Xuanhe. Research progress on 4-dimensional stress evolution and complex fracture propagation of
infill wells in shale gas reservoirs. Petroleum Science Bulletin, 2021, 03: 396-416. doi: 10.3969/j.issn.2096-1693.2021.03.032

©2016—2021 TP EAMRZE (AbaT)  IHERRZE R NG A BLA F www.cup.edu.cn/sykxtb



VUF U2 VUL N 1384 BB 52 2 B SR AT it 397

610059, China
2 State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500,
China

Abstract Fluid migration and rock deformation occur throughout oil and gas development, and they are the core scientific
problems. The coupling of flow and geomechanics in shale gas reservoirs is extremely complicated due to natural fractures,
complex flow mechanisms and the heterogeneity and anisotropy of rock mechanical parameters. Because of the pressure drop in
the shale gas reservoir near the wellbores during production, in-situ stress is disturbed and changed over time, that is, 4D stress
evolution. Accurate prediction of stress evolution of a shale gas reservoir is the prerequisite of optimal design of parent well
re-fracturing and infill well fracturing. In this paper, research progresses and results of simulation methods of flow and geome-
chanical coupling and fracture propagation are reviewed, especially in shale gas reservoirs. At present, there are various flow and
geomechanical coupled models of oil and gas reservoirs. According to the types of coupling solutions, these can be classified as
a fully coupled approach, iteratively coupled approach, partial coupled approach and quasi-coupled approach. Complex coupling
calculation can be realized by combining one or more software algorithms, but there are some differences in the calculation
timeliness and applicability of various calculation methods. Due to the complex geological characteristics of shale gas reservoirs,
the current four-dimensional stress evolution models have been improved on the basis of traditional models, which are mainly
continuous medium models and discrete fracture models based on the full coupled approach, as well as iterative coupling models.
In the process of shale gas development, as pore pressure decreases, the magnitude of three principal stresses decreases as well,
and the stress direction will be deflected. Compared to a continuous medium, fractures affect the stress distribution and change
trends. This stress state evolution will cause deflection of hydraulic fracture propagation of infill wells and Frac-hits, and induce
a “Microseismic Events Barrier” effect. The study of flow and geomechanical coupling in a shale gas reservoir and hydraulic
fracture propagation during shale gas field development is a multi-physical, multi-dimensional and multi-scale coupling problem,
which needs to explore the integrated geological and engineering solutions. Therefore, further research into the mechanism and
simulation methods of complex fracture propagation during re-fracturing of horizontal wells and hydraulic fracturing of infill
wells in shale gas reservoirs during stress evolution should be continued. And we suggest to focus on other research, such as the
mechanism of spatial interference of complex fractures during the three-dimensional development of a shale gas reservoir, the
optimization of fracturing timing in re-fracturing of parent wells and hydraulic fracturing of infill wells, and the mechanism of
casing damage in horizontal wells during hydraulic fracturing. These are of great significance to the efficient development of
shale gas reservoirs in China.
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Fig. 4 Pore pressure and stress distribution with different fracture geometries after production"!
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