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Research on alternating heat and cold fluid injection technology in
shallow—thin ultra—heavy oil reservoirs

ZHANG Zhaoxiang'*,ZHANG Zhongping"*,ZHENG Wangang'*, YIN Fanghao'*>, TONG Tong"’
(1.Research Institute of Petroleum Engineering, SINOPEC Shengli Oilfield Company, Dongying City, Shandong Province,
257000, China; 2.Shandong Provincial Key Laboratory of Exploitation Technology for Heavy Oil Reservoir,
Dongying City, Shandong Province, 257000, China)

Abstract: Small reservoir thickness, high crude oil viscosity, large steam heat loss, and short cyclic steam stimulation (CSS) pe-
riod are problems facing in shallow-thin ultra-heavy oil reservoirs at the early stage of CSS development. Therefore, the develop-
ment model of large CSS of alternating hot and cold fluid injection was proposed to improve the development effect effectively. In
addition, carried out a three-dimensional physical simulation experiment of alternating heat and cold fluid injection in shallow-thin
ultra-heavy oil reservoirs. The results show that the temperature of CSS decreases rapidly and the peak production is high because of
the heat loss of the top and bottom cap rocks, but the single cycle production time is short, about 100 min. The injection of viscosity
reducer can reduce the oil saturation near the well, improve the oil production rate, lower the water content, and increase the CSS
period by more than 50 min at the production stage. Increasing temperature can enhance the viscosity reduction effect of the viscos-
ity reducer, and the improvement effect during the second cycle is better than that during the first cycle. In addition, the production
time is increased by 60 min, water content is cut by 45%, and the oil recovery is enhanced by 1.7%. The injection parameters of
heat and cold fluid were optimized and the policy limits of this technology were established by a numerical simulation method: The

best timing of alternating heat and cold fluid injection is the second or third cycle; and the injection strength is 0.02 t/m. The suitable
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reservoir thickness is less than 8 m; the crude oil viscosity is less than 200 000 mPa-s; the oil saturation is higher than 0.6, and the

permeability is higher than 1 000 mD.

Key words: alternating heat and cold fluid injection; shallow-thin;ultra-heavy oil; physical simulation; production time
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Fig.1 Three-dimensional physical simulation device
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Tablel Simulation results of reservoir parameters
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Fig.4 Temperature field change during second cycle
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Fig.5 Curves of water cut
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Fig.7 Reservoir screening criteria of alternating heat and cold fluid injection technology
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Table2 Results of viscosity reducer evaluation
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Influence of viscosity reducer on production time and cyclic oil-to-gas ratio
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Fig.9 Influence of injection timing and amount of viscosity reducer
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