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The influence of reservoir and exploitation parameters on production capacity of gas hydrate
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Abstract: Studying the effects of reservoir parameters and exploitation parameters on the production capacity of natural gas hydrate is helpful
for locating mining site and choosing mining method. Using the geological parameters of Station SH7 in the Shenhu sea area of South China Sea
as the background, the effects of reservoir parameters including reservoir pressure, reservoir temperature, reservoir porosity, hydrate saturation,
reservoir permeability, and the permeabilities of upper and lower layers, as well as the exploitation parameters including depressurization
amplitude, the length of depressurization well, and sand blockage (which is reflected by changing the permeability of grid surrounding well), on
gas hydrate production capacity by depressurization were numerically simulated and systematically analyzed with TOUGH+HYDRATE
software. Results show that first, the gas production increased obviously with the increase of reservoir permeability. The gas production
increased relatively with increase in reservoir pressure and reservoir porosity, and with the decrease in permeability of upper and lower layers.
The gas production increased to some degree with the increase of reservoir temperature. The gas production increased first and then decreased
with the increase of saturation. Therefore, in practical work, it is suggested to choose preferentially the reservoir with high permeability, high
porosity, high temperature, low permeability of the upper and lower layers, and moderate hydrate saturation. Secondly, the gas production
increased obviously with the increase of the depressurization amplitude and the length of depressurization well but decreased significantly with
the degree of sand blockage. Therefore, it is suggested to increase the depressurization degree and the length of production well, and to reduce
the sand blockage for increasing the gas production. This study provided a reference for the selection and determination of the site and method
of gas-hydrate mining in China in the future.
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Fig.1 Schematic diagram of the numerical model
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Fig.2 Schematic diagram of the grid division
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Table 2 The numerical simulation scheme
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Fig.3 Relationship between production of natural gas hydrate and reservoir pressure
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Fig.4 Relationship between production of natural gas hydrate and reservoir temperature

Wk 2 o JFoR S5 W, 66 )2 e B2 XK & ) o3 ff i R
FIE 7 S 2R 52 AN K

& de. d Al AL, AR R A R R E T S
TSR, Y 4% 2 18 B A 9.0°C BEhnE] 10.5°C 1}, 60 K
ER A M 1.77x10° m® B #] 1.97%10° m’; 5 4F
SRR M 2.14x10° m® 9 AN 3] 2.21x10° m®, i
de. £, Aiff J2 5 B 1 A8 Ak X 7= 7K Sk 1) 52 ) 45
JIN, 3 JE TR O 7R K o TR R R D B R (98 1
A K, HTHEMZRE NI &, =Ry
K, M=K S AR AR, PRI R K B B % 2 1 R
1) FF v A R

23 EEFLRE

it 2 AL B, FEM K S ME T, K
RAKE W& R Z, v {53 1 7K & 1t 5t ik
% . & 5a-f 53 50 2 AS [\ it )2 L BREE (0.35. 0.38.
0.41, 0.44) B} 7K & W) 43 fif B % JF 0= RO 3
60 K= . S A=A A K UK H B fE]
By AR AL, Hofh S5 36 2 frs . i Sa. b AT,
62 LI BE AN 0.35 38N E] 0.44 B, K5 W0 53 il iR
RO PR BRI AR K . FFRAI, bl i
JEFLBEE (1) 358 K, [R) B[] T 7K A 90 118 4 i 3 5
I P A R AT W), X AT B R KR ARG
YIS A%, FLBRE K, KEW S REE, Ko
fiff DX S AR B RS ) 4% 326 3 03 X B, S BOK &
3 il AR AN AR N

&l Sc. d Al g, TR, B it )2 LB 1Y

B4, RV [B) R 7= A WA 0N T R S A, i
JE LB E A, AR R s B) A = R R ik
RTEFERIG I, e R EEEE KRG E
i, PRI i 2 AL B R, KA e ARG SRR R
R, A% EFLBE M 0.35 HmE] 0.44 1, 5 4F
SRR 213100 m® BEE] 2.26x10°m’ . H1&] Se
AL, FLBREE ST K A R A N . Bk, AOK
B L BB 11 15 R — 8 R 1 R (11 56) o

24 KEMBINE

&l 6a-f 43 5l 2 A [6] 7K 45 40 461 F0 B (0.2, 0.28,
0.36. 0.44) I} 7K 5 9 43 fife B JF 1 7= RO 5
60 K=, 5 A=A e /K AVRUK B e [
M AE AL, Hofth 2803 2 FrR . & Ta-e 43 51 R
SAERT KGR PR R PR R KR
FA K L BE 7K & 90 10 A (0.2, 0.24, 0.28, 0.32,
0.36, 0.4, 0.44, 0.48, 0.52) fy A5 fL & . H & 6a Al
6b AT, FERAI, 7K A R0 RN BE R, A (W] B[] R
KB o3 i SRR A R N . ORI KA
YR BE K, VRORH B AR, R A% 3 B, K
G W) G i R R 5 P S AU T8, KRG W o i
W A s T B0 G0 ffe DX L BB oA AT DA AT 0 ) 7K 5 4 1
— ok, BT RARSKE YR TRAL, KEY
R 0 R G, A 3 fif DX Sl A B AN ) 4% 32 B il IX
B, W2 R BOK G W 53 ik 3 24

FER G W, BEE KA D IR K, K EY
3 i 3 SR 7 AR R A ST A N A A



208 TR T 35T 15 58 0 44 5T 2023 4F 12 A
0.6 T T T 0.8 d T T 2.0x10° oo = .
——035 07k ——0.35] ] >
~ 05 ——038 ~ 038 1.8x10° A
—‘@ —+—0.41 ' 0.6 1 s 0.41] 1 1.5%105 P
So4y e 0.44] o5} oMl g o
5 L v [ ] L
B 02F r? i 035
= 402t 5.0x10° o038 ]
0.1t o1l —+—0.41
. e 0.44
0.0 ‘ ‘ ‘ : 00 R ‘ , 00 ‘ ‘ ‘ : ‘
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000 0 10 20 30 40 50 60
) /d B al/d it a)/d
a. KB AR 2R . PR A c. PR
KEH) 53 g2 b. ORI 60K
2.5x10° 2.0x10° T
2.4x10° 1.8x10° — 035
6 | ——0.38] |
2.0%100 55100 . 1sx100 | 041
o 7 o 1.6x10° >
E 1.5%106 F2.0x10¢ wfﬁw § 0.44 ]
i i B oxi0f |,
g: 1.0x10° +"¥'%600 1800 000 E G 1800, 2000
——035 s 035
5.0x10° —+—0.38 5.0x10° ———0.38
’ ——0.41 ——0.41
00 ‘ e oo ‘ . o ‘ ‘ ‘
o 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
it al/d B al/d IV
d. SR E e. KE f. Ak
5 ASIEME R ALBR B R AR SOK G IR e
Fig.5 Relationship between production of natural gas hydrate and reservoir porosity
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Fig.6 Relationship between production of natural gas hydrate and hydrate saturation
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Fig.7 Relationship between gas hydrate production and gas hydrate saturation
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Fig.8 Relationship between production of natural gas hydrate and reservoir permeability
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Fig.9 Relationship between production of natural gas hydrate and permeabilities of upper and lower layers
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Fig.10 Relationship between production of natural gas hydrate and depressurization degree
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Fig.11 Relationship between production of natural gas hydrate and the length of depressurization well
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Fig.12 Relationship between production of natural gas hydrate and the degree of sand blockage
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