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Study on optimization of imbibition process parameters in ultra-low
permeability sandstone reservoir

ZENG Shunpeng', LI Yuzhan', LIU Lili', XIE Yingming', ZHANG Xing?
1. School of Petroleum Engineering, Chongqing University of Science and Technology, Chongqing, 401331, China;
2. Shengli Oilfield Engineering Technology Research Institute, Dongying, Shandong, 257000, China

Abstract: In order to improve the oil displacement efficiency of imbibition oil recovery in ultra-low
permeability sandstone reservoirs, water flooding core experiments were carried out to study the effects of
imbibition oil recovery process parameters such as injection pressure, injection volume, injection times,
soaking time and different surfactants on imbibition oil recovery. The results show that the addition of FH-1
surfactant in water can effectively improve the dynamic imbibition recovery. The imbibition recovery rate
increases with the increase of injection pressure and injection volume, but the recovery rate does not
increase after the injection volume exceeds 1 PV, and increases with the increase of injection times, but the
increase gradually decreases. The imbibition recovery rate is maximum when the soaking time is 48 h.
According to the results of indoor simulation experiments, combined with the process parameters optimized

by other block construction experience, the field test of imbibition oil recovery was carried out in SL-3
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block. After three months of field experiments, the average daily oil production increased by 19 times, the

daily liquid production increased by 2 times, and the comprehensive water cut decreased by 58. 8% .

Keywords: Ultra-low permeability; Oil sandstone reservoir; Imbibition; Experiment; Parameter

optimization ; Field test
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Fig.1 The force of the fluid in the channel

FLIE TR A2 kN -
F=F, ~-F,, F, =2mrdcosf - 8urhv - p7r’hg
(1)

X F N BET NGF CARET NP, T T, N;
& NGRS, mN /m; 0 iR A, © s r B LB AR,
wm ;o KB IR B m /s h SN BT B TR E, em;p
AR g /om” g HEIHH m /s,

(D) AR I AR 4

D FEB U B, F WS, R F R
Frifi 5Kk 71 6 IR A 0 1 Bl AR BE 8 5 R B IR B T (Y
RNo

2) SRS TR T RE AR TH B 7, A S A 2R
SEPARMET 30 5 v/ ST K ) BERS 1L IR A B i, b
A5 B 4 T 98 3h 90N, BT L 24 16 45 3 1 S 1 5K )
DT HEAT B R

3) WM AN, BRI, BE TR, TR
Jils Tt AR v 3R 3 T T A 7R ok R AR B T ke 1y Rl
FA O RERE . i, 4R THE W sh ) B R
FEHTH A

2 RMEEMEFITHIE

FRAJE A it FH AR Y 15 Feh R 6 257, A rh4
e T YC-01 ,0P-10 \FH-1 3% 3 Fifi F F* SL-3 X ()%
(RG0S

SEUG FH I DR SL-3 DX B b 2 Ty, 5 TE 5K T Ry
10. 928 8 mN /m; SC56 7K A SL-3 X HLHJZ K, B4k
429 795. 6 mg /L, /KKy CaCl, ; % 2 K 80 C .,

fii I TX-500 S 11 5K 77 XA 45 | jgw-360 a Vi 1 £
DU ASCI 5t 7 3 e & M7 0. 1% BTt vk B2 AR
K [) L TH K o A Al A, SEERZE R LR 1,

F1 FAEXBREEFEFIREKNDFEMAR

Tab. 1 Interfacial tension and contact angle of different types of
surfactants

RS JGigis SRR ST / Hefhfa /
FFh2E e (mN-m ") (°)

YC-01 0. 1% 0. 164 8 67.32

OP-10 0. 1% 0.790 5 70. 42

FH-1 0. 1% 0.009 6 65. 41
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Fig.7 Relationship between different soaking time

and imbibition recovery rate
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Tab.2 Process parameters and imbibition effect of imbibition oil recovery in other blocks
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A-5 30 1.5 48 4 0.8 4.1
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Tab.3  Comparison of oil well productivity before and after imbibition production
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