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Abstract: After the first successful trial production in the Shenhu area of the South China Sea in 2017, many scholars have used
numerical methods to simulate this process, but the simulation results have always been deviated from the data of actual trial
production. In order to explore the reasons for the deviation, a mathematical model is established for depressurization discovery in
a two-dimensional cylindrical coordinate system, and a corresponding program is developed in this study, to simulate not only the
non-uniform distribution of reservoir parameters such as permeability and so on , but also the impact of dynamic parameter such as
the wellbore pressure on the production process. Making full use of the flexibility of the autonomous program, the reasons for the
deviation are obtained through numerical experiment analysis: (1) The muddy silt-type reservoir has water sensitivity, and the fresh
water produced by the decomposition of hydrate causes clay swelling, which makes the permeability decrease; (2) The production
well pressure must be taken as the dynamic input parameter. Based on this, the permeability model was revised, and the time-
varying pressure in production well was dynamically input. The simulated gas production obtained is very close to the trial
production data, making the numerical simulation of depressurization closer to the actual situation.
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Fig.4 The initial permeability of the reservoir and the pressure distribution map during the depressurization mining process
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Fig.6 The initial saturation of the reservoir and the pressure distribution map during the depressurization mining process
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Table 2 The production data of the first trial in Shehu area
of South China Sea
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Fig. 7 Simulation results of the cumulative gas production compared with the field test data obtained at well SHSC-4
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Fig. 8 Comparison of gas production calculation results and trial production data
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Fig.9 Comparison of gas production calculation results(after model improving) and trial production data
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Fig.11 Comparison of gas production calculation results (after adjusting the borehole pressure) and trial production data
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