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Genetic mechanism of dynamic fracture and its influence on
water flooding development in extra—low permeability
sandstone reservoir : a case of Chang6 member
in Wangyao area, Ansai oilfield

Xie Jingbin, Long Guoqing, Tian Changbing, Hou Jianfeng, Li Junshi, Wang Youjing

(PetroChina Research Institute of Petroleum Exploration & Development , Beijing City,100083, China)

Abstract: There are two sets of conjugate shear fractures in the NE-=SW and N-S orientations in Chang6 reservoir, Ansai
oilfield. But the watered direction was inconsistent with the nature fractures. On the basis of analyzing the nature fractures
characteristics, the produce curves, the injection index curves, the intake profiles and the time—lapse well test in different
development stages of Wangyao area were used to study the response characteristics of dynamic fractures. Because of the in-
creasing water injection pressure, the closed nature fractures opened selectively, expanded and connected oil and water
wells, which caused the water flooding of oil zones. According to the Coulomb—Mohr shear failure theory and Griffith failure
criteria, the opening pressures of dynamic fractures are 20-23 MPa and the ultimate extension directions are NE 60°-75°
which is consistent with the current maximum horizontal major stress direction. The dynamic fractures aggravate the reser-
voir heterogeneity and cause the quick water flooding along the current maximum horizontal major stress direction , which
reduces the producing degree horizontally and vertically and influences the reservoir development effects.
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Fig.2 Production performance curves of oil and water
wells in Wangyao area, Ansai oilfield
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Fig.3  Suction indicator curve of Well Wang17-012
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Tablel ~ Opening pressure estimation of natural fractures with
different directions in Wangyao area, Ansai oilfield

BI(°) . /MPa o, /MPa Ty /MPa
0 23.00 20.00 0
10 2291 20.09 0.51
20 22.65 20.35 0.96
30 22.25 20.75 1.30
40 21.76 21.24 1.48
45 21.50 21.50 1.50
50 21.24 21.76 1.48
60 20.75 22.25 1.30
70 20.35 22.65 0.96
80 20.09 2291 0.51
90 20.00 23.00 0

Fir, SR/ R B S s VI RN 5% 3 R
Az, FLAE A 5 1) 32 e O 5 A R T2 I8 T T 1) —
B W IXEBOO IR REERI IS GE AL, 77
152275 18] KR BLGE i E K IF A b R /KO K e
7 10) BA i B — 2, AU AR 1] 65° ~ 750, S LS
FRROKA LR T 77 18] — 2, 15 RIRREEE I A58
A, XA AR R A Y R BE — 2

4 AERGER KIS E dhosi kI
il

AL FRRE 3 TR T A& B2 e A R A e, A
F 7 R ZEAE G T 62 BB T RE T, T s A
1) F 2B i 1, RHR AR R A LR RS A
T TAE T 2681558 T2 Bk, K oKE
JUEE IR K AR T AK B R R B O
KR, H5RRMERBHMGZEMLEL, shE
BEXTIH H I & B s R 3k - QAT K R ILT%
AHEE LR FERITE BGC DI A R o
DI , S48 2 B00E LU 2, 52 M B30 9 22 1 1 I
BRE R KT L BB E . #1140 T 20-06 I
TEFEK S aJa A o H 28 KB FRIE (K1 2) . @%
Zedhnm T Z AR . 940 F 20-06 F 1998 45
W AR TR A K BEAE T 76, 2004 4 MK ) TR L #e
WK B AE B, DL oK B A8 b 5 288 1 IF )
PR AEARA G, MEEM B SR IE B T ILH K Z
BOE R ILG Wk T2 AR . Qsh A REER
FETEMMZ S ARG N 2% . F46 16-151, F A
16-152 , F A 16-153 Jy7K I F 16-15 JE Rl 3 1K
A, KTy ) B T E R 16-151 H 19 & 7K

90% , I B /K 28 70 m A E A 16— 152 1 KR Ry
67% , 135 K2k 120 m 19 £ K5 16— 153 & KK K
40% (&1 4) ,ix 52488 K 8 R ik — 30,1 3 HIF R
2385 S AR R EE 23 591 A 52% , 50.5% K11 49% , 3¢ WA AE 7K
207 ] b A KT ZLAE DGR 23 5 | LK T v )2
IR UERR BE AR XA  Bh R 2% . @FEIKIB i3
T K22 R TR EENE 2, RIRTA S AE I SR AE
FEAEAR R AR M , shaS EE 0T LA KoK F 3=
I 77 T J e — e R L fRifk T+
RIRTASLEE S BRI AN 28 PEAHT R B T 2 KU

i EH16-152
ER16153 2

®+16-13

[ st 2] ki
[o] %pdr [E2] M
E4 ZEHHEIZERWEHFAKESERFZIK

Fig.4 Water flooding direction and well production status

of the observation well group in Wangyao
area, Ansai oilfield
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