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Adjustment Strategy of Injection-Production Patterns for Low
Permeability Sandstone Reservoirs
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China; 2. Department of Earth Sciences, Zhejiang University, Hangzhou, Zhejiang,310027, China)

Abstract: When low-permeability reservoirs turn to waterflooding,injection-production well pattern,it
is difficult to meet the actual needs of the subsequent development. By using reservoir engineering and nu-
merical simulation,the ratio of producer to water injector,injection-production well pattern adjustment,ad-
justment timing and proper water injection regime of new and old wells are studied systematically. Consid-
ering the seepage flow in low permeability reservoirs, formation pressure difference between the producer
and water injector,the formula of producer to water injector ratio for low-permeability reservoirs was de-
rived. According to the distribution of fracture and remaining oil,the pattern with high sweeping coverage
factor should be selected for adjustment. The adjustment in Aonan Oilfield involves the conversion of inverted
nine spot well pattern to five spot well pattern in areas with undeveloped fractures,and linear water injection in
blocks with developed fractures. Prediction of development effect at different adjustment timing shows the
sooner the adjustment, the better the effect. After the pattern adjustment, injection in old wells should be re-
stricted while injection in new wells should be strengthened to make the reservoir pressure distribution more
reasonable. The results show that the well pattern modification method is feasible for low-permeability reser-
voirs and will provide technical support for well pattern modification of low permeability reservoirs.
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Table 1 Comparison of actual production and theoretical fluid production
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Fig. 1 Relationship of producer-water injector ratio and pro-
duction curve of Aonan and Qijiabei Oilfield
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coefficient vs. mobility ratio
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Table 2 Numerical simulation results of different well pattern adjustment
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Table 3 Numerical simulation results after well pattern adjustment
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Table 4 Numerical simulation and prediction results before waterline communication of different adjustment methods
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Table 5 Numerical simulation and prediction results after waterline communication of different adjustment methods
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