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Tab.1 Parameters and the range of their values
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CMPS 0.005 0.500 [10]
Van Genuchten A 0.450 0.77437 [8, 26]
CPSirA 0.190 0.290 [10]
Expansivity 0.100 10 [10]
FHC W/(m - C) 0.500 1 [5, 10]
FHCfully W/(m -C) 2.900 3.10 (5, 19]
Klinpara 3950 760000 [27]
Stone n 2.587 10.762 [10]
Py 5.0x10° 1.0x10° [26, 28]
Permeabilities m’ 1.64x10°"° 8.85x10 " [29]
Prax Pa 1.0x10° 1.0x107 [10]
P compressibility 1.0x107° 5.0x107°° [10]
Porosity 0.33 0.48 [30]
PRE 2 15 (6, 31]
RGD kg/m’ 2650 2750 [32]
RGSH J/(kg -C) 600 1500 [32]
SirA 0.2 0.3 [10, 33]
SirG 0.01 0.03 [10, 33]
Tortuosity 3 6 [34]
*2 T+HHHEREPEZMSEZRFENEIESHERE
Table 2 Sensitivity values of the main parameters for cumulative gas production in T+H model
0.5d 1.5d 0.5d 1.5d
n 3.277 2.963 0.156 0.146
PRE 2.359 1.176 0.126 0.093
Permeabilities 2.047 2.573 0.057 0.039
CMPS 2.034 2.261 0.164 0.113
SirG 0.791 1.212 0.048 0.013
SirA 0.721 1.184 0.057 0.041
RGSH 0.463 0.572 0.034 0.024
1.54d 0.5d 1 ; 2~6
, , ; 7~28 ;
n  PRE L.5 28
n PRE CMPS 221 “
(>0.1),
) ,0.5d 5
[25] 4 : CMPS n Permeabilities PRE
’ SitA;  15d 0,
. . :CMPS 1 CPSirA n Permeabilities
3.2 RF BT 69 3T PO AT 5 Pcompressibility Porosity PRE RGD SirA
5, L.5
3, 1~28 0.5 Permeabilities Pcompressibility

E)
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%3 TOUGH+HYDRATE #RE SEHRE S 4R
Tab.3 Sensitivity analysis results of parameters used in TOUGH+HYDRATE model

CDO056 CDO065 CMO056
0.5d 1.5d 0.5d 1.5d 0.5d 1.5d 0.5d 1.5d
CMPS 5 2 14 7 5 2 5 2
A 12 5 26 13 12 5 12
CPSirA 21 3 26 23 21 3 21
Expansivity 19 21 24 26 18 22 18 21
FHC 25 28 25 28 25 28 25 28
FHCfully 20 17 25 25 20 19 20 17
Klinpara 28 28 28 28 28 28 28 28
n 1 1 17 3 1 1 1 1
Py 9 13 25 25 9 14 9 13
Permeabilities 1 20 14 5 1 5 1
P 26 17 27 25 26 19 26 17
Pcompressibility 7 2 25 21 7 1 7 1
Porosity 16 1 26 20 15 1 15 1
PRE 3 3 11 7 3 3
RGD 12 8 24 23 12 6 12 6
RGSH 15 16 25 24 14 12 14 12
SirA 4 2 22 22 4 2 4 2
SirG 12 23 24 26 12 23 12 12
Tortuosity 13 21 24 26 14 21 13 21
Porosity  0.5d , 1.5d
) FEE
Expansivity FHC P, Tortuosity
CDO056(15,10) CD065(30,10)
s o L
® CM056(15,15) KEW)Z
Expansivity FHC FHCfully P, Tortuosity
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3.3 AR AL E 63 AT R
3 4
’ 4, CDO056(15, Fig. 4 Distribution of the target points
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Abstract: TOUGH+HYDRATE(T+H) is one of advanced softwares widely used in the simulation of the hydrate
production.In this paper, T+H is employed to simulate the hydrate dissociation and gas production process in the
South China Sea with the vertical well depressurization.Based on the simulation, the LH-OAT method is used to
analysis the sensitivity values of 19 parameters used in the model, and the parameterswere ranked to 4 levels
including extremely sensitive, sensitive, general sensitive and non-sensitive under different conditions.The results
indicate that the parameter sensitivity is not immutable. It can be influenced by different evaluation objects,
simulation time, and different space positions. The stone equation index(n), permeability reduction exponent for
solid phase bearing system(PRE), absolute permeabilities along the three principal axes(Permeabilities) and critical
mobile phase saturation(CMPS) were key parameters which affected the CH, gas cumulative production.The
general trend of parameter sensivity for the hydrate saturation enhanced over simulation time, and the sensivity
decreased along with the increase of distance from the wellbore.The determination of sensitive parameters is very
important to improve the accuracy of the model.In practical application, the parameters should be adjusted under

different conditions in order to obtain optimal effect.
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