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Experiment of 3D physical simulation on dual horizontal well SAGD

under high pressure condition
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Abstract: To study the development elfect of dual horizontal well using steam assisted gravity drainage (SAGD) technology under high pres-
sure condition, the physical simulation experiment of SAGD process was conducted with the high-temperature and high-pressure 3D physical
simulation system for ultra-heavy oil reservoirs with relatively high original pressure and depressurizing difficulty in a short term. Meanwhile,
various characteristics of SAGD production in ultra-heavy oil reservoirs with high original pressure were analyzed. The research results show
that compared with SAGD production process in the low-pressure environment, the development process of steam chamber in a high-pressure
environment can also be divided into three stages, but steam chamber volume is small with limited lateral extension. There is no stable pro-
duction stage during the production process, and oil yield rate and oil-steam ratio are decreased rapidly after reaching the maximum, A large
amount of crude oil is produced in high water cut and low oil-steam ratio stage. In the production process, heat loss rate is increased slowly
at first and then grows rapidly, and finally keeps stable, corresponding to the three development stages of steam chamber. According to the
experimental research results, it can be known that the desired development results are difficult to be obtained through SAGD process in the
high pressure environment, while the recovery rate of SAGD process in the low pressure environment is far more than that in the high pres-
sure environment. Therefore, the latent heat of the steam is unable to be effectively released to enhance oil recovery during SAGD production
in high pressure environment. Moreover, the average pressure of reservoir should be reduced first by using appropriate technological measures
under the condition of reservoir depressurization, followed by SAGD process.
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Table 1  Scaling criteria of SAGD process
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Table 2 Parameter conversion of oil reservoir prototype and scale model
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Fig.2 High-temperature and high-pressure 3D physical simulation system
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Fig.3 Physical simulation of steam circulation preheating process
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