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Oil Recovery Enhancement by Composite Flooding Technology for Gasi N;—N 21
Ultra-High-Salinity Reservoir in Qinghai Oilfield

JIA Zhiwei', CHENG Changkun', ZHU Xiuyu', PU Lantian', HAN Yu’, HU Futang'
(1. Drilling and Production Technology Research Institute, PetroChina Qinghai Oilfield Company, Dunhuang, Gansu, 736202,
China; 2. The No.2 Oil Production Plant, PetroChina Qinghai Oilfield Company, Dunhuang, Gansu, 736202, China)

Abstract: The salinity and the content of calcium and magnesium ions are ultra-high in the formation water of
Gasi NIszl reservoir in Qinghai Oilfield. While using gel and surfactant composite flooding, conventional gels are
prone to dehydrate and break, showing poor long-term stability. Meanwhile, conventional surfactants are easy to react
with the calcium and magnesium ions in formation water to cause precipitation. In view of this, a high-salinity-resistant
organogel suitable for Gasi Nl—Nz1 reservoir was developed, which consisted of polymer (0.3%-0.4%) + crosslinking agent
(0.2%—-0.3%) + stabilizer (0.1%—0.2%). The initial setting time of the system was longer than 70 h at 68 C, and the viscosity
after gelling was greater than 1.0x 10" mPa's. What's more, a high-salinity-resistant surfactant QH-1 was optimized, and
the interfacial tension and oil displacement effect were evaluated, with a finding that the QH-1 solution with a mass
fraction of 0.4% could enhance the oil recovery by 18.72%. The laboratory test results indicated that alternate injection
of the high-salinity-resistant organogel and QH-1 could effectively curb the ineffective water circulation and improve
the oil displacement efficiency in the low and medium permeability areas. Notably, the optimized “ gel + QH-1"
composite flooding was capable of enhancing oil recovery by more than 27.6%. The composite flooding was applied to
9 water-injection wells in Gasi leNzl reservoir. As a result, the average water cut of these oil wells decreased from
80% to 70%, and the oil production increased by 2.41 x 10" t. The research results show that the oil recovery
enhancement by “gel + QH-1" composite flooding is effective in enhancing oil production and decreasing water cut
in Gasi NI—NZ] ultra-high-salinity reservoir, so it is worthy of promotion and application.
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Fig.1 Synthesis reaction formula for polymer in high-sa-
linity-resistant organogels
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Table 1 Performance of high-salinity-resistant organogels
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Fig.2 Change of oil-water interfacial tension with the mass
fraction of surfactants
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Fig. 3 Relationship between injection pressure and injec-
tion volume of high-salinity-resistant organogels

212 #uih A AUE R AR

L 0.5 mL/min {93 A JE [0 AN 7] 0 A
0.5 fEFLBR IR BUMBERZ, fE IR 68 °C N HUE 72 h,
PL 0.5 mL/min 3 A B2 /K 3K 2 A8, i sk v &
JES i 2 K R T g A I A AR R TR g, i
BRTIRBRE, SR I3 2,

R2 NEHBENRRHEEERBER
Table 2 Test results of plugging performance of high-sa-
linity-resistant organogels
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Table 3 Test results of steering effect of high-salinity-res-
istant organogels
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Table 4 Core displacement test results of high-salinity-res-
istant surfactant QH-1
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