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Fixed-Point Water Shutoff Technology in Horizontal Wells
Based on Modified Cyanogen Coagulation

YAN Haijun, HU Shubao,XIE Gang, WEI Aijun,ZHANG Lili, QIN Zhonghai
(Engineering Technology Research Institute, PetroChina Huabei Oilfield Company, Renqiu, Hebei,
062552, China)

Abstract: In order to conduct water shutoff effectively in high water cut horizontal wells with known
water points,especially for wells completed with screens,the fixed-point water shutoff technology for hori-
zontal wells with low-dose modified cyanogen coagulation was proposed by drawing on the experience of
leakage prevention in dam crack treatment and waterproofing engineering. Through the chemical modifica-
tion of viscosity and foaming reaction of the slurry,a modified chemical self-swelling cyanogen coagulation
was developed, so as to make it injectable and obtain a controllable reaction time. The compressive
strength, pressure resistance and influencing factors of the solidified body were investigated ; meanwhile, the
matched piston forwarding and bridging residence process were developed. Test results demonstrated that
the modified self-swelling cyanogen coagulation as a plugging agent could delay the controllable reaction at
20-90 °C,its compressive strength is over 12 MPa,and its pressure resistance is up to 20 MPa. Field tests
were conducted in 3 wells,including the first fixed-point water shutoff in horizontal well completed with L-
type screen pipe in China. The results demonstrated that the fixed-point water shutoff technology based on
modified cyanogen coagulation in horizontal wells could solve the fixed-point plugging problems in extend-
ed reach horizontal wells. They could also provide new technical means for water producing treatment in
horizontal wells.

Key words: modified cyanogen coagulation; horizontal well; high water cut; water production; water
shutoff; piston forwarding
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Fig. 1 Physical modeling apparatus of pressure-resistance test
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Fig. 2 Reaction formula of cyanogen coagulation and water
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Table 1 Formula of modified cyanogen coagulation and basic performance of the system at different temperatures
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of modified cyanogen coagulation
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Table 2 Effect of water content on the solidifying of modified

cyanogen coagulation at 25 C
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Fig. 4 Effect of fiber content on slurry fluidity
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Fig. 5 Check piston and pipe string
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ging by polyurethane
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