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Evaluation of Production and Ground Stability for Methane Hydrate in Deep Seabed
Due to Dissociation by Thermal Recovery Method
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In this research, the changes in behaviour of methane hydrate bearing sand
specimens through dissociation by the thermal recovery method were investigated. An innovative plane
strain shear test apparatus, which can replicate in-situ conditions of the Nankai Trough with a state of
high pressure and low temperature, was used. Additionally, deformation of the specimen could be observed
bx the digital camera and the temperature in the specimen could be measured through the use of
thermocouples. From the results, it is clear that the heat migrates slowly from the heating points
located in the pedestal. The migration of heat was faster in experiments using a flow of water compared
to those without a flow of water due to the differential pressure between the top and bottom of the
specimen. In the case of a low initial temperature, all of the methane hydrate could not be dissociated
because of the low temperature in the upper part of specimen, which lead to the regeneration of methane
hydrate.



MH

MH
MH
MH
MH
MH
MH
MH21
MH
MH
B A
MH
MH
CO;
MH

MH

MH
MH
MH
MH
MH
1)
2
MH
-1
2 2 4
30 60 120 150mm
MH
80 MH
273.15K 5 10MPa  MH
MH
p=2.655g/cm®
Ds,=0.210mm €na=0.973
€nin=0.613
MH
40%
MH Sun=40%
MH
MH
MH
Casel PP=10MPa



Case?2
PP=9.9MPa
PP=10.1MPa 0.2MPa
-1
Upper pressure meter Upper syringe pump

Size:
60*80*160mm TC D
v (150mm)
TC C | ]
— I 1 TC B
(120mm) i ] (60mm)
i
TC A Heater
(30mm) Lower syringe pump
Lower pressure meter
-1
-1
Case 1 Case 2
MH (%) 35.8 38.6
(%) 39.2 39.8
-2
(€Y (b)
C 120mm
10MPa MH
287.15K
-3
A
295 ————T——T———————
290 N
% W
©287.15 .06hr
5 .
© 285
(]
Q.
13
(]
- 280 OTC_A
Tini=278.15K aTc B
P.P.n=10MPa| © TC-C
without Water Flow| VTC_D
2 1 1 1 1 1 1 1 1 1 1 1
750 2 4 6 8 10 12 14 16 18 20 22 24

Time (hr)

295 — T T T T T T T T

N
©
o

)
@
N
[N
o

Temperature (K)
N
2]
(4]

280

0% Tini=278.15K aTc B

P.P.n=10.0MPa| © TC-C

with Water Flow| VTC_D
1 1 1

275 ! ! ! ! !
0

2 4 6 8 10 12 14 16 18 20 22 24
Time (hr)

160 T T
Tini=278.15K
140 b P.P.n=10.0MPa ]
120 | T
E 100 [ 1
c
o 80f 1
T
o 6of .
w
40 [ R
A a 5hr
20 f| o = 10hr g
v v 20hr
0 1 1 1 1 1 1 1
278 280 282 284 286 288 290 292 294
Temperature (K)
-3
-4 MH
-5 Qout
Qin AQ
-4
MH
10.1MPa 9.9MPa
-4
-2 3
MH
-5
6



Qout (cm?®)

20

Tini=278.15K
P.P.n=10MPa
C 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hr)
-4

Qin, Qout, AQ (cm3)

<
o
b3
o
o
o
>
9]
%]
2
o
o
o
Tw=278.15K | o O
P.P.,=10MPa

with Water Flow
1 1 1 1

MH

MH

5
8 10 12 14 16 18 20 22 24
Time (hr)

MH

MH

N T Non u i )
Resolution ‘4 Re-formation

Heat area

Resolution
I area

Water v

Heat

, Vol.33, No.1, pp.71-79, 2015.

Vol.33, No.1, pp.53-60, 2015.
Nishimura, A., Yoshimoto, N. and Kgjiyama
S.. Effects of Fines on Triaxial Shear
Behavior of Methane Hydrate Bearing Sands,
Proceedings of the 15th Asian Regional
Conference on Soil Mechanics and

Geotechnical  Engineering, Paper 1D
JPN-131, 4p, 2015.
Kaiyama, S, Hyodo, M., Nakata, Y.,

Yoshimoto, N. and Kato, A.: The Effect of
Particle Characteristics on Sshear Behavior
with Methane Hydrate Bearing Sand,
Proceedings of Geomechanics from Micro to
Macro, pp.1087-1092, 2014.

Hyodo, M., Li, Y., Yoneda, J.,, Nakata, Y.,
Yoshimoto, N., Kgjiyama, S., Nishimura, A.
and Song, Y.: Effects of Dissociation on the
Shear Strength and Deformation Behavior of
Methane Hydrate-bearing Sediments, Marine
and Petroleum Geology, Vol.51, pp.52-62,
2014. doi:10.1016/j.marpetge0.2013.11.015

pp.199-200, 2016.5.21,



' 7

. Ppp.142-145,
2015.12.3,

, pp.63-64, 2015.12.3,

50
pp.441-442, 2015.9.2,

, 50
, Ppp.439-440, 2015.9.2,

, 50
, pp.437-438, 2015.9.2,

, 950
, Pp.435-436, 2015.9.2,

, pp.13-14,
2015.2.24,
, 6
, No.11, 2014.10.24,
, 59
, pp.551-558, 2014.11.28,
49

, 49

()

@)

(€)

, Pp.361-362,

2014.7.16,

, 49

, Pp-363-364,
2014.7.16,

, 49

, pp.433-434,
2014.7.16,

YOSHIMOTO NORIMASA

00325242



