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Numerical simulation of the influence of reservoir stimulation in the
near wellbore area on the depressurization production characteristics

of natural gas hydrate reservoir
QI Yun, SUN Youhong, LIBing, SHEN Yifeng, ZHANG Guobiao’, HUANG Feng
(School of Engineering and Technology, China University of Geosciences, Beijing 100083, China)
Abstract: In this paper, based on the geological model of the first offshore natural gas hydrate production test of China,
the production of nature gas hydrate reservoir after reservoir stimulation in the near wellbore area using depressurization
was numerically studied through Tough-+Hydrate. The influence mechanism of porous skeleton channel on gas/water
transport, pressure drop propagation, hydrate decomposition was investigated, and the contribution of reservoir
stimulation in the near wellbore area in different layers and in whole production process to productivity improvement
was evaluated. The following simulated results were obtained. First, the gas/water velocity in the porous skeleton
channel is high, which is helpful to diversion and sand control. Second, reservoir stimulation in the near wellbore area
can promote the pressure drop propagation, and increase the decomposition rate of hydrate. However, the favorable
effect of porous skeleton channel gradually decreases with the development of production. Third, the stimulation effect
of reservoir stimulation in the near wellbore area in different layers is different, the result of three-phase layer is the
most obvious. In this simulation, due to the small reservoir stimulation range and low permeability of the fracture, the

increase in gas production is not obvious, the maximum increase was only 11.7 percent in two years when the height of
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porous skeleton channel is 50cm.
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Fig.1 Reservoir stimulation in the near wellbore area

numerical simulation model
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Table 1 Physical property parameters of NGH layers
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Table 2 Main parameters of porous skeleton channel in different simulation cases
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Fig.2 Variation trend of gas/water yield rate of porous skeleton and reservoir channels
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Fig.3 Variation trend of gas/water ratios of porous skeleton and reservoir channels
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Fig.4 Average gas production rates of porous skeleton and reservoir channels in different layers
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Fig.5 Variation trend of gas/water production under different porous skeleton channel parameters

FURR G . FEHI 2 om A 0 A F
B K S BB 7/ K R A Y (L
R 267 539, 2 P AL K I 5 m 1 AP T
7 60 d 7= AR5 6.2%0 . 3 R4 4 W 7
L 5 /I T 9 2% 5 0 9 B
PG 22 DLV AL X S
P 7 R 0 4 7 B 2 DL — DL, AL ATTIA
5 % B U A9 5 9B 0 TR 20
VI I JE 0 880 7 R T
OB X A2 W LU B0 K P 2 B
P A BCLIGE o B P A8 S 1 D S
10 D% A A 4 5 5.13 4% 5 78 4 5E 0 5
YL B 8 I T R 9 7 SRt A S
o 5 B PR 5 0 0 0K 5 R R
TR X R R R T AR 5 0 0 04
T 45 7 R it B o 0B BOK 1032 ) X 2 %
WA S B S R 3 T 0 2 9 72 38

HADZEAR) GBREEBBEREE N1 D, ME
BT A K A % )2 B0 T T 0 e R DL F 5
T L TE B R R 2 B AR 1~100 D Z ],
AR SRR B AR T B O R AR AR, K AR
KL DR S 2 B 3 T K R AR N R
B G A, TR UL AR BE A AL A Y
B, A PR K R 2 38 (& 5b A d) L i 7
ZH0 N B KA W R S T 0 T SR AR AL
S BRI (EL B 0 R S B X K A 7 R R
oA WY b, 1 SR 58 T = BE R 2 em BF L R LE T VORI
WSO, 60 dy= RS T 3700, Y AR E I
FESE I F 20 em B, 7S h AT R 12,806, 20 1 FE 4k
SRyt e A AR T R AR AR B Y A E
TS B 50 em B, 7P AR e KR R 18400, PR 24F
By = SRR = 11,700 . 755 2258 1 = 2 2 30,40
M50 em 2 7FF L, 60 d =K ZEAR K, X5 E 2
()W ARG W) G, 24 v B 1 1) — o AR R I, 4k 2k



92 BRER TR

20214F 4 H

DI DO WRSR W V€ SE 7l = N R TN PO B o o 2 S o
‘I%ﬂ B SR A RO N SR BB G, 3 A

TH 1R BE AT LA /IN R B AR R R R (EAN 2 R K A
B 22 S50, A S bR A 7 v B A S PR A L 45
il 2 Y o R A AEGE A R s AR AR
LT 1 3 7 A0 )5 AR S 1 B AT R AR 5 T R )
(ER SUBTENOET & N HIE v
2.2 f#IE NS Y B O A R

TFR b A oK & W 6 2 N8 R ) 43 A3 R AE 40

6 T 7, IR FR 6 1R DT 680 TR A% 1] 328 )7 1] 7K A )
R R, KA W02 A0 = 40 )2 19 H T B S 9 1
4 e T DX 9 B AR AR XA/ L X SR T IZ X
WK AW IF RAAA — B0 . 3T 2 i TR
Wik A2 15 19 52 T m] DAL 6 v ) B R 4 I S K
A YA E X (<<10 MPa) 1 FUE A, FF 2K 20 d B,
KBS B AR E X (<10 MPa) 3" fE &= 10 m

FBI R )

Z 412 (L=1m, H=2cm)

0 10 20 30 40 0
R/m R/m

24513 (L=3m, H=2cm)

10 20 30 40 0

Ab T AEZE B 7 AT AREX AT YR I 13 m
Zeda 3k 38 o 2 W T A7 A B R e Gl SR T R I 1)
it 2 N B AL 1 o O i — 2D UL W] S JE 2 R8O8R
Wi A% 306 S ), LT 22 461 2 TN 2 491 3 LA B S 49 3
W78 o AR . TR 20 A B 2R E T K
FEM 1 mF 2 3 m i R X B MY R, & 4
i B 2 em FF & 50 em B IR XM B IR SR I 10
m A R E 13 m A Ay, VLW JF SR 301 B 43 3 =
JE T o ) A2 9% 52 W) B KGR o S I A 49 14 5 )
BN, BEEKEWR o3 T D 2 80 v B
TR NI e B 1 BRI R v o = A N
B S TE R )2 AR ) O £ O B A A AR
559, JF 2R 2 720 A, Z2 400 2 5245 3 A0 2 451 7 rp AR TR

X439 2 16 .17 F1 18 m, % i X VS F A 22 R Kk,
W TT R HE AR vb B T R R X B A R 4 5 T
2 55

FI7 (L=3m, H=50cm)

D

P/MPa

15.5
15.0
14.5
14.0
13.5
13.0
12.5
12.0
11.5
11.0
10.5
10.0
9.5

9.0

8.5

8.0

7.5

7.0
6.5

\

10 20 30 40 0 10 20 30 40
R/m R/m

6 ENSHRE
Fig.6 Spatial distribution of pressure
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Fig.7 Spatial distribution of temperature
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Fig.8 Spatial distribution of hydrate saturation
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Fig.9 Spatial distribution of gas saturation
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