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Numerical simulation of gas production from hydrate by depressurization
combined with well-wall heating
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Abstract: The depressurization-induced natural gas hydrate dissociation is limited by heat transfer. This research
presented a numerical study of gas production to clarify the dissociation characteristics of depressurization
combined with well-wall heating. A 2D cylindrical fully coupled simulator was developed for simulating the
laboratory-scale gas production process with depressurization combined with well-wall heating. The simulation
results were verified by experimental data. Well-wall heating was beneficial to increasing gas production, and gas
generation rate of the depressurization combined with well-wall heating method was higher than the
depressurization method alone. Well-wall heating could improve the thermal conditions of hydrate-bearing
sediments, but the influence was not large because heat was transmitted to only a small dissociation area due to
small heating surface and slow heat conduction. On the other hand, the effect of different heating temperatures on
gas production could be neglected. Finally, gas production depended strongly on the boundary thermal conditions.
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The depressurization combined with well-wall heating method may not be feasible for hydrate exploitation in a

surrounding with a lower geo-temperature gradient.
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Table 1 Properties of hydrate bearing sample
Variable Value
sample length, H/mm 206
sample diameter, R/mm 180
initial temperature, Ty/K 2822
initial pressure, Py/MPa 14.44
heating temperature, Twe/K 288.15
boundary temperature, /K 2822
intrinsic porosity, ¢ 0.378
absolute permeability, Ko/mD 350
hydrate saturation, Suo 0.42
water saturation, Syo 0.58
gas saturation, Sgo 0
bottom-hole pressure, APpyp/MPa 5.95
permeability reduction exponent, N 10
Note:1mD=9.87X 107> cm’.
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Fig. 6 Gas production rate of different well-wall heating
temperature
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