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Analysis for pressure variation of hydrate reservoir during gas production
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Abstract  Extensive numerical simulation study of natural gas
hydrate is mainly limited to gas productivity which seldom analyzes
the pressure variation of hydrate reservoir during gas production. A
threephrase  one-dimensional numerical model is developed to
. simulate gas production from hydrate reservoir with consideration of
IMPES( radius of pressure reduction for the first time. The model includes
- ) . > dissociation thermodynamics  kinetics ~ multiphase flow and
N : conductive and convective heat transfer. A finite-difference scheme
is used which is implicit in pressure and temperature and explicit
in saturation ( IMPES) . Well pressures temperature permeability
and hydrate dissociation were investigated to evaluate the influence
on pressure variation distribution. The results suggest that gas
production by depressurization may cause considerable decrease of
temperature which favors the formation of ice and reformation of
hydrate. Increased permeability comes with efficient pressure
reduction and better cumulative gas production. The variation of
relative permeability of gas and water and hydrate dissociation effect
have significant impact on the efficiency of pressure reduction in
TKOT TEL P736 hydrate reservoir.
y
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Table 1 Model parameters
E(m?) 1.0x10°1 C,(J+Kg™' K™ 840
Ty( K) 283 C,(J*Kg™' +K™") 4211
T, (K) 285 C,(J=Kg™'«K™) 2206
Po( Pa) 9.2 x10° Ci(J-Kg™' K™ 1800
P,.(Pa) 3.7 x10° k(WK em) 0.56
¢ 0.4 k(WeK™"+em™) 0.07
S;,() 0.3 kr(W'Kil ’m’l) 3
S0 0.1 Ey(WeK™'em™) 0.49
S 0.6 o (Pa e s) 1.0x1073
pu(kgem™?) 1000 p(Paes) 1.0x107
p.(kg+*m™) 2500 C,(Pa!) 5.0x1077
(kg e m™) 919.7 R(Jemol™!«K™ 8.314
5 )
( Aziz and
Settari  1979; 1993) IMPES
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Fig.2  Algorithm procedure of model
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Fig.3 Pressure and temperature profiles with constant depressurizing rate for various time
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