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Simulation of Transformation from Water-Injection Huff and Puff to Unstable

Water-Flooding in Developing Fractured Tight Reservoirs
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(1. MOE Key Laboratory of Petroleum Engineering, China University of Petroleum (Beijing), Beijing, 102249, China; 2. Exploration
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Abstract: Multiple rounds of huff and puff in tight reservoirs usually lead to a rapid decrease in production.
Taking the M block of a tight reservoir with developed natural fractures as an example, a numerical simulation was
conducted based on the physical properties of the matrix, natural fractures, and fractured fractures as well as the
pressure difference to analyze the stress field of fracture tips and the features of fracture propagation. On this basis, a
comparative analysis was then carried out to evaluate the development effect of water-injection huff and puff and
unstable cyclic water injection. Results show that the formation pressure would grow with an increase in water injection
time, and when the formation pressure was higher than the opening pressure of fractures, a complex and dynamic
fracture network was formed with the expansion of natural fractures and the communication of fractured fractures.
Unstable water-flooding can give full play to imbibition and displacement, and the change of water injection volume
can effectively avoid water channeling and form relatively uniform flooding front. In addition, simulation results show
that a significant increase of 18% in cumulative oil production of reservoirs with cyclic water injection compared with
water-injection huff and puff. Therefore, transforming the development method into unstable water-flooding can
effectively improve the oil production of horizontal wells in fractured tight reservoirs, providing a theoretical reference
for optimizing the development of horizontal wells in tight reservoirs.
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Fig.1 Curve of water-injection indicators for typical wells
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Fig.2 Stress distribution near fracture tips
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Fig.3 Simulation results for fracture propagation permeability
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Fig.4 Pressure changes with water injection time in 3 media
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Fig.5 Linear displacement after fracture propagation
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Table 1 9 schemes of cyclic water injection

e FEAREA  REAREA  EERRE R/
- A ) /d I E]/d d d
1 20 20 10 40
2 30 30 10 60
3 40 40 10 80
4 20 20 20 40
5 30 30 20 60
6 40 40 20 80
7 20 20 30 40
8 30 30 30 60
9 40 40 30 80

XiF Lt 9 Bl R IR K 7 ZE SRR, 4 3 BIR
WOR e, N 3.13%, 1% E 0 BT R & R,
T B HE2H 1Y 10 4F B Rl R 11.56x10° m’,
TAEHIEE S92 L 100 m’/d FE/K R TE 40 d )5, TEK
F# % 50 m'/d, FiiE 40 d, £27F 10 d, R0 LU
75 m*/d B 7% 4 7 80 d, XH 10 do BT KB K
SR ZLBE YR 2 2 R S TF & 22 MPa, Bl

10 4F Ji5 % 2 20 MPa, HbJZ JE 7475 8K 45 15 45 v K OF
(WL 8) .

35
3.0
25 F
=X
C20F
o : 1
® T — 53
—_— T4
1.0 F TES
' hi% 6
%1
03r —t
— T8
E L
0 L 1 1 L L
2019/1/1  2021/1/1  2023/1/1  2025/1/1 2027/1/1 2029/1/1
H 19
(a) OB 5 ZERMCRRT L
22.6 -
224 = [100mvd
22 E 140 a1 20N
g 220 % TE40d friod )
E 21.8 =0 m‘_. i/
R 216 - )
%214 { =
e = | Rsod (BI04
i»:f» 2:3 E o [y v
B 20.8
20.6
204
202 : : . . :
2019/1/6  2021/1/6  2023/1/6 2025/1/6 2027/1/6 2029/1/6
H 19
(b) FZE3 T2 T

B8 TRIFRTESRULER
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