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Fig.2 Proppants' division volume ratio at different

angle between main fracture and secondary fracture
SCHEEF I Bt Rk R 180. 0 kg/m’, 32 R
SRE R B SR AR AR S TE AR OC &R AN
K3 s o RIS S5 R 70 SR 32 IR B4 S
FIRR AR L 5 Tk G 248 £ B TR AR A T LA
Ria, WA AKX B

0.338 . 0.120
nmzsz.zs[ghj (ﬂj , R*=0.990;

Qmax Sin gomax
(5)
0.218 . -0.411
7. =24. 89 ( QQ“ ) (ﬁ) . R*=0.979.
(6)

b, A, 5000 SR T UCRAE STEEF 0 T
PRI, % 5 0, MEAHER, m*/h; Q,, h SCHEFHITE
2L PR, m? /b, AR IR 12,0 m?/
hyo, IR BLEE S TR R RIM, (°) ;0 N
IR R TREENII A, (°) .

HIPE 3 n] LA i AR R, 23 ST 32
L% v B SCHRER) 23 SRR BR LE R R BERR AR, 3 300 &2
PEE NIRRT B SCHE ) i R R BT, 20 52
Jri SRR P Y SR U R AR L i AR R
PEE AL R LY, A HE R X0y SO)E EREE T o
TR LR O G R R i AR IR, 23 S0
UGB ZE T SCHE A 3 AR B T 7, TR g T 4 2
ZE DAY SCEE R A AR L 5 O R RS AR B R L
DR BRI FEI R, 73 S5 IR 8% v 1A STHE TR 73
TR LR MR 2 A



F44 K F1H AR T A A B AR AL - 65 -
48 48 48 48
4 I wRHEE - A HE " r wRIHEE e LA KR iR HE e A S " T o wRIHE - LA KR
44 I 9=30° 44 I 9=45° 44 + 44 I »=90°
X T X I X X |
n 8 2 3 42 Sar S«
EX S F S
£ 40 £ 40 240 & 40
’1'9(38_ MSS_ ’1’9(38— -|-I>(38_
36 36 36 36
34 34 34 | 34
32 1 L 1 1 1 32 1 1 1 1 ] 32 1 L 1 L 1 32 1 1 1 1 ]
4 6 8 4 6 8 4 6 8 4 6 8
ENHER /(m? « h D) FENHER /(m? « h D) FEANHER /(m? « h!) FEANHEE /(m? « b )
(a) FZ%%
32 32 32r 32
P wRHEE - A X P wRHEE .- A X P mREHEE - A KR r WREHEE - LA HHE
30 n 30 30 30
9=30° 9=45° i 9=60° I 9=90°
28 28 28 28
X X = X R
K 26 = 26 K 26 K 26
=3 e S 04 - e
%24_ ﬂr:24_ fm24 - %24_
X S X X
22 22 22 22 u
L L | L
" " ol " /
| I I | m
18 1 L 1 1 1 18 1 L 1 1 ] 18 1 L 1 1 1 18 1 1 1 1 ]
4 6 8 4 6 8 4 6 8 4 6 8
FEANHER /(m? « b)) FEANHER /(m? « h!) VENHER /(m? « b)) FENHER /(m® « h)
(b) RFFEE

B3 ARXFAREAETE RERREPHZEN I RERLLSENHERNXR

Fig.3 Relation between proppants' division volume ratio in main and secondary fractures and fluid

displacement at different secondary fracture angles
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Fig.4 Relation between proppants' division volume ratio in main and secondary fractures and

proppant concentration at different secondary fracture angles
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Fig.5 Relation between proppants' division volume ratio in main and secondary fractures and

flow ratio of secondary fracture to main fracture at different secondary fracture angles
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Fig.6 Rrelation between proppants' division volume ratio in main and secondary fractures and width

ratio of main fracture to secondary fracture at different secondary fracture angles
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Fig.7 Effect of fracturing viscosity on proppant migration
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Influence of well pattern and injection-production parameters on gas
hydrate recovery via CO, injection and replacement method
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Abstract: A combination of depressurization and CO, injection to replace natural gas was proposed for the exploitation of nat-
ural gas hydrate reservoirs. In this study, a heterogeneous reservoir model was established for numerical simulation, and the
effect of well pattern, well spacing, gas (CO, ) injection rate, bottom hole pressure of production well and initial hydrate sat-
uration on natural gas production were investigated. The simulation results show that a nine-spot well pattern has the maxi-
mum cumulative CH, production and CO, storage factor in comparison with five-spot and seven-spot well patterns, and a large
well spacing is beneficial to increase gas production, in which high storage factor and replacement efficiency can be a-
chieved. In addition, at 2. 5 MPa of bottom hole pressure, optimum cumulative CH, production and CO, replacement effi-
ciency can be obtained. CO, replacement mainly occurs within the control range of the well pattern. The reservoir tempera-
ture in CH, replacement area rises 5-10 °C, and it can drop 3-5 °C in CO, unswept areas.

Keywords : natural gas hydrate; CO, replacement; decompression; storage factor
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Fig.1 3D representation of reservoir permeability and porosity
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Table 1 Parameters for hydrate kinetic
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Fig.2 Cumulative CH, production and CH, production

rate for different well pattern systems
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