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Impact of injected water quality on oil recovery ratio of reservoir in Wellblock—SN-1
YANG Zhaozhong', LI Yang', RAO Zheng’, HE Fan’, LI Xiaogang', MA Xueli'

(1.State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan
610500, China; 2.Shixi Operation Zone, PetroChina Xinjiang Oilfield Company, Karamay, Xinjiang 834000, China)

Abstract: In order to solve the problems in Wellblock—=SN—1 in Junggar Basin such as high water cut in oil wells, poor water
injection effect in some wells, and decline in permeability of oil and water wells after water injection with wastewater and other
issues, the influencing factors of water flooding recovery of reservoir have been studied. By the water injection optimization
numerical simulations and experiments such as damage by the injection water to core, core flooding and injection water quality
indicator analysis, the formation damage by injection water have been studied from microscopic scale, core scale and macroscopic
scale respectively, and the damage mechanism leading to the decrease of permeability in production and injection wells has been
revealed. It is recognized that the formation damage caused by solid blockage in injection water is the main controlling factor
leading to low oil recovery. It is found that the solid blockage not only affects the microscopic flooding effect, but also increases the
mobility ratio and reduces the sweep efficiency. Therefore, the water quality of the re—injection of the reservoir in Wellblock—SN-1
is the main factor for the poor water injection efficiency. The suspended solid mass concentration should be treated as the primary
water quality control index. The proposed multi-scale evaluation method improves the reliability of the results, and is helpful for
improving the exploitation effect of oilfield water flooding. It can provide technical reserves for stable oilfield exploitation.

Key words: Junggar Basin, formation damage, core experiment, water quality, multi-scale evaluation, oil recovery
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Fig. 1  Distribution of particle size of wellhead water in
injection Well-SNXX (Analysis results shows that the diameter
of suspended solids in wellhead water of injection Well-SNXX
mainly distributes in the range of 2.512 ~ 79.433 pum)
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Table 1 Comparison of control indicators of injection water quality for reservoir in Wellblock—SN-1
X A 2k
o st SO AT
HEAKTEE/ (mg- L) =10 000 % % T4 A2 B )2 K (b 18 449.1 22961.1
BT H/ (mg - L) <4.0 9.76 4.87
IR A EAR/um <5.0 8.036 0.190
i/ (mg- L) <10.0 0 0
SEH R/ (mmea™) <0.076 0.033 0.016
T ER R JE R/ (4> »mL™) <25 250 60
RN/ (A4~ +mL™) <nx10°(1<n<10) 2.5x10° 2.5%10°
JE AR (A~ +mL™") <nx10°(1<n<10) 2.5%10° 2.5%10°
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Table 2 Qil displacement experimental results
for cores in Kig,"*

K B4R i i mﬁ B KK
WRBEE/% % e SRR %

K 18.20 60.66 0.70 51.91

K 2429 61.46 0.60 49.09
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