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Abstract — This paper presents the experimental study to analyze the pressure and production behavior using depres-
surization and thermal methods in order to evaluate the hydrate productivity in the 2-D multi-well, plate-type apparatus
which has 80 md permeability and 30% hydrate saturation. Injecting methane gas through multi-well allowed to set up
the highly saturated hydrate system and combining two different sorts of sands made possible to build up the low per-
meability system. In this system, both depressurization and electric stimulation methods were applied. When operating
pressure was low, according to the depressurization experiments results, the gas recovery was high, however strong
pulses which appeared at initial stage of production would damage the operation system. Moreover, cases that hydrate
reformed have occurred by endothermic reaction. We have conducted experiments four and six times for the depressuriza-
tion magnitudes of 140 psi and 320 psi, respectively, to analyze production behavior for the method more in detail. For the
cases that the depressurization magnitude was set as 140 psi, the unstable period appears in the results, but stabilized soon.
In the experiment results for 320 psi the discontinuous and intermittent behavior has been observed. Thermal stimulation
experiments was conducted with depressurizing 80 psi which is the case that shows stable behavior and low recovery. In the
results, the gas recovery was high and the energy efficiency was low for long stimulating time. The energy efficiency and
gas recovery increased for the soaking time of 1 minute after 2 minute-preheating. In the cases of which the soaking time
exceeds 1 minute, energy loss by long soaking time caused low gas recovery and poor energy efficiency.
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Fig. 1. Schematic diagram of total system.
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Fig. 2. Schematic diagram of 2-D cell apparatus.
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Fig. 3. Hydrate formation and annealing process.
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Fig. 5. Gas production performances by using depressurization method.
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Table 1. REER for both each heating time and each soaking time

Heating Time REER Soaking Time REER
(min) (%) (min) (%)

2.0 75.37 0.0 75.37

3.0 62.40 1.0 80.54

5.0 44.16 2.0 75.43

7.0 35.01 4.0 72.51
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Fig. 16. Cumulative gas production for each soaking time after 2 min.
preheating.
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