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Numerical simulation on the formation of complex fracture
network in fractured reservoirs
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Abstract: Hydraulic fracturing technology is an important method to increase oil and gas production. In reservoirs such as
shale and sandstone, different degrees of natural fractures develop. When hydraulic fracturing is used for fractured reser-
voirs, the existence of natural fracture has a significant impact on the formation and development degree of hydraulic frac-
ture, especially for fracture network. In order to analysis the rock failure process, a two—dimensional plane—strain calcula-
tion model based on the FEM (finite element method) was established considering the development of natural fractures.
The formation process of hydraulic fractures and complex fracture network in the hydraulic fracturing process were re-
searched, and its influencing factors were analyzed. Grid—coverage method based on box counting method was introduced
to measure the fractal dimension of the complex reservoir fractures and the fracturing effect obtained by numerical simula-
tion was evaluated. The simulation results suggest that the development of natural fractures definitely affects the produced
fractures.When propagating near natural fractures, hydraulic fractures will bifurcate, slip along the natural fracture for ex-
tension, or directly propagate through the natural fractures in its previous direction, and form a complex hydraulic fracture
or a fracture network. Dense natural fractures with larger trace length can result in larger fractal dimension of hydraulic frac-

tures and better reformation effect of the fractured reservoirs.

Wk H B :2017-11-04.,

FEH A kI (1989—) , 53 INZRFEEL L, TR, SR T2 BRI 9T 5 0 FH TAE . MR R AL G : (0546) 8788643, E-mail : cyyylzzl@
163.com,

HEAIT [ R E R I I B B 4 I B T & s TR (20172 X05072 ) AT R 7] 5.4 22K ) R 45445 = i sE b LERATF 5
(51279024 ).,



110+ o H

Jit

oo = 2018473

Key words: hydraulic fracture ; natural fracture ; fractal ; fracture network ; numerical simulation ; fractured reservoirs

IAER Bl R RILT ACR E R  FN P N B
B, DU DUA T BUR OB T A R <
A Z NATRE . REM A IRB B
QEVEARZ TSR MLE I R B RMCE T2
PESS DR, ZEXT AR PR 2 T K 7 R 2ERT  E 5
G375 ER SR PBENT T K I R 450 . R IR AL
B R B IRIE R 28 M AE W () SEAE , RIRMEER T
TR BE R Ry, )2 OGS RO R AE , BOR] TR B R 2% R
ZALE | 1 PR R B BLANTON 3 i3 52 56
KB, K BEE Yy 1) ) 2 R PR 2 KSR
AT AR F 0 22 SRR AR ST AR
RN, W)= RIRMGE R B 7007, XK 1R
497 I T LA A L WELSE R P #E
SRS 38 A RO R R SR BE ) e 4 TH R, AT K
13448 5 RIRMEBEAN HAE S IR, K IRt 5 e 245
AR B 08, 7K ) AR i 22 RIRBLLEAL BT, A7 3
Tl B AR« S8 A g 3k s R 4 2 2ok, (Rl INE T 26 AL A Ak
it SE VR FLIRIAEAR . 48 BT 48R A R el
it 2R BURRAE K I3 40 it 12 i e v R B2, i
BURZRIY 6 Tt Fa gk m R IREE LTI s
FRRE 22 KO0 22/ N2 IR 25 5 E 1
PR 2% Z44E T AR SRR FH A S A R S
FIH AT TE BE S L5 V5 REH8 £ A 0 s 2R 4%
I ) S R

H A 7E 25 B 1 BIFFE ) B S B B AU E LA
EIRRBERGEO N K S RZIEA o TiAEE AR
UL rh AR ME 2 AR b e AR IR
KRR R Ry RIEE A e e A
Bckbas BN SEPR TR T 594h, L EiE 25
VIR, B A N I B A7 e S AR ak
e FIIK S 20 25X 2 DS HCE I E N H A5
M R R AT . it B T A BRI R R A
AR TR R S8 (RFPA ) ST A, 2 pe A2 A
Y A L B A A R S 4 I Y I B
T 5T R IR 2448 2% B SO IR SR 4% R 24 4%
W B2, IE5 AT BRI X 4% W) &2 242 B R4 10T
firo

1 BAEAGEMNTIEG R
1.1 RAREGE

R AR BB T2 TR T 2507 1 20 3 Y A
LR HE A K IRZREE A AR B SCAS S,

RFPA A AR Hpo HE A T A . FEWFSEAS IR KR
GBI A 7% R S N T R ) 5 el A
P TS TR P A U A I S A A S REAILIY
LA B — A JEU N DR ph A 0 2% SR o L4 AR
J1. 38 Fortran 15 5 a3 F2 7, X B AR R ROk 54
HE AR ARIEA TR, PR TR A v R AR B R Y
BB FE AR, A T I 2445 M AR SCA S o FER
SRMBER R B MR R 2 A s A
I 2o o A bR R 7R R AR 44 A i g 3
Bl b P AR S
1.2 #RBVEST

WG SLRE VR Gt 2 0 2 TR S BE N (1 T R
iz FH RFPA™ #3728~ 1A b AR B AL, An &l 1 i,
i 2 AT R ST 4 3 mx3 m, K143k 300300 /> E
TGo T KA/ KA F2 0 143 5115 28 FiT 18 MPa,
MRV K T, BERIEL A R 1 22 2500
VeSS S0k [20] . AERLTR A B — A EHAR N
100 mm (1) FE 246, X6 e Py 3t oK &, 7EFE
RS ey NE Y AA W L L u e PO )2 E e 3 95 A
TR IR BLBE BT g 6 55/m , R FAJE g 45019 Ak bR
SO, A BRI, R K SR LB 1 — 4 %
FEAR /NI IR A 48 T VI E) . BT e SCPR T RE
AR ME L3I A5 FE A R SR 2R W B 1 2 240, R
15—l ) 3 R 5 A AU ) R R R R LR AR
I LT NN ST RER N /B B S
1,

Pt
Bl RTMERE

Fig.1 ~ Schematic diagram of strain model
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Tablel Physical and mechanical parameters of reservoir
matrix and natural fractures in the model
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Fig.2 Formation process of complex fracture network
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Fig.3 Numerical model of grid—coverage method
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Fig.5 Extension pattern of complex fracture network with
different densities of natural fracture

F LY, 5y T 52 2% T L 48 I A0 8, S A R T 4
K & A BB R

1.2 ¢

=
:fi 1.0 F y=0.039x+0.617 6
&

4 6 8 10 12 14
RARGLEETE/ (Sem™)
Blo DMAEMSRARETENIR

Fig.6  Relation of fractal dimension and natural fracture density
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