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Numerical simulation of gas hydrate exploitation in the Shenhu Sea area
by injecting methanol inhibitor
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Abstract: The gas hydrate reserve is abundant in the Shenhu Sea area, which provides a large amount of energy reserve
for our country, and the problem of the shortage of energy can be solved effectively by means of efficient exploitation.
Inhibitor injection method is one of the main methods to extract gas hydrate. Methanol is an excellent inhibitor with
good inhibition and low viscosity. In this paper, a three-dimension, three-phase and four-component numerical model
for gas hydrate exploitation in the sea area was established according to the actual geological parameters. The dynamic

characteristics of hydrate exploitation in hydrothermal methanol solution were studied by means of numerical simulation
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using the horizontal well layout method with production wells on both sides and the injection well in the middle. The

extraction effects of single depressurization method and hot water injection method were compared with that of the

methanol inhibitor injection and the results show that the later can increase the reservoir temperature and promote the

decomposition of hydrate, which improves the shortcomings of the former two methods. It has higher initial gas

production rate, higher initial gas-water ratio and higher hydrate decomposition effect, which is a competitive

exploitation method.
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Fig.3 Curves of gas production rate and cumulative
gas production of depressurized, hot water injection

and hot methanol injection

K 780 ~180 d B BE , P R LT, 7E
180 d 7 A ¥ J¥ 14 ) 3000 m®/d, 3% & K Ky 4k 77 I v
JE T8N, SRR 22, S BUE )2 R 1 T AR
K AW % A3 i o A6 180~980 d By B, 7= /< i R
T RRE X TR XA B B BT 208 K B3k AR
PRI K AE W oy i S B R R R B B A A AR 1Y
JE T4 7K A 80 43 % 5 76 980~2100 d Bir B , PRl 2% 31
KA I AR TR IR EE T S BUK & Y R L TR
XA B B AR 7 I BRI AR AS W AR S I
= K G A3 f R B A W T L AE 2100 d BLJE BY
BT ARG YR W53 il oK B R RS B T B
SEUT A TR

T B BV R L AE 0~180 d By B, K g A 7=
582 AETE R J) 22 2 BUE)Z R 1 T AR KG9
KA, R BEE B Y AR 180 d R B Gk B
3000 m*/d, 7F 180~540 d B Bt , Hi F 7E X 4~ By B #4
I 5 0 ) 5507 1IR30 oK B 5K A 7 O e AR
T RE R FRAE 3000 m®/d 24 5 7 540~1080 d By
B, TR YT HOGE R A A B R Wl — R A
R JHRH A T Y IR T 2 A% B R BN AR X
B B A 4 700 B R 2% ORN BT % 5 S B AR AR R OE M
il 300 B AR T 7K G 0 G i R B O EL BT 2% i )25 B AL
TR IR, PSR BT 7E 1080 d KA
53 i B K F1) 2400 m?/d. #F 1080~1620 d, ;=< i

AR R R E o 7F 1620 d LUJG By Be i T K & 9043
IK A W RN B R B B S5 BOK A 40 A R B AS W
TR

i A e 3R SR S, T LAE A AR
T&T a3 A 7= A R R, 7R TR 2000 d A2
A B T A PR 0 4 70 ) SR BOR B o

MIE 4 AT LA B — B R AR TE SR 1350 d I,
fiff )2 B K B AR B 58 2R, PP K EE R AR O 0,3
S TR A BN K EA K BB E DB
B B K G5 R B HEAT A2 T B K R
L K B AN W B 5 E T ORI AR P R R B
FARBIARWIFEA KA B35 R R W T, 58507
K HR BT L T 5 7 T AR B L R v, B R
il 790 B4 AR KL A ) R LA R g AR,
IE 7= 7K

~ 1500 3.5E+06
~ ~
g 1200 2. 8E+06 &
N~ =
= 900 2. 1B+06 E
5 £
B & 600 1. 4E+06 2
ES B
&7 300 7. 08405 &
® ==~ 0. OE+00
- 0 500 1000 1500 2000 2500 3000 3500
fif 1 /d
 IEASMHGAGESR = AR OK
— EARUK K AR - EARUKRRBTKEE

— BEHIEKEE - - B[RRI EAKE
B4 FEE.F#HKEE NP ER =K A
ERFKE
Fig.4 Curves of water production rate and cumulative
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injection and hot methanol injection
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Fig.6 Distribution of hydrate saturation in the middle reservoir
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Fig.7 Temperature distribution in the middle reservoir
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