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Numerical simulation and mechanism analysis of water huff and puff
process in complex fractured tight oil reservoirs

YAO Jun, LIU Lijun, SUN Hai, LI Aifen

(School of Petroleum Engineering in China University of Petroleum ( East China) , Qingdao 266580, China)

Abstract: In order to investigate the mechanisms and production patterns involved in water huff and puff process for oil pro-
duction in tight oil reservoirs, a water-oil two-phase flow model with stress sensitivity and threshold pressure gradient was pro-
posed, and its corresponding numerical simulation methods were described based on an embedded discrete fracture model.
The effects of the stress sensitivity, the threshold pressure gradient and the huff-puff operation parameters on oil production
were investigated. The numerical simulation results show that stress sensitivity and threshold pressure gradient can reduce oil
production in tight oil reservoirs. The production rate declines with the increase of the cyclic numbers. The increase of water
soaking time in the reservoir can increase oil production, while the average oil recovery rate can be decreased. The increase
of water injection rate has the most significant enhancement on oil production. The proposed model and its computational
method can be effectively used for the numerical simulation study of the complex fractured tight oil reservoirs.
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Fig.3 Comparison of oil production results
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Fig.8 Comparison of oil production results under different stress sensitivity conditions
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