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Investigation on optimized gas recovery velocity of natural
gas storage in salt rock layer by numerical simulation

CHEN Feng, YANG Chun-he, BAI Shi-wei
(Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: There are large numbers of brine-extracted caverns which can be reconstructed as the nature gas storage in the exploited
salt mine. It can availably shorten the construction time of natural gas storage and eliminate the disadvantaged effect of
brine-extracted caverns to the environment. Based on the geological data of the salt mine and the mechanical behavior of salt rock,
the four brine-extracted caverns which will be reconstructed to the nature gas storages are studied by the three-dimensional numerical
simulation. The stress state around the caverns and the volume convergence law of the caverns are studied under the various gas
recovery velocities. The better conclusion about the optimized gas recovery velocity of natural gas storage is obtained by the research.
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Fig.1 The creep curve of salt rock under confining
pressure of 4 MPa and axial pressure of 12 MPa
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Fig.3 The relative location of the salt cavern
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Fig.4 The entire mesh of the analyzed model
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Fig.5 The mesh of the salt cavern
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Table 1 The triaxial experiment results of salt samples
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Fig.6 The creep curve of salt rock in Jingtan salt mine
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Table 2 The analyzed schemes under different conditions
NN HIhH A s AW R He e H I 1)
RIS 1
/ MPa / MPa /MPa-d /d
ES! 14.5 6.5 0.3 26.7
EY 14.5 6.5 0.4 20
TE3 14.5 6.5 0.5 16
EX 14.5 6.5 0.55 14.5
HES 14.5 6.5 0.6 133
VEXS 14.5 6.5 0.63 12.7
TET 14.5 6.5 0.65 12.3
HES 14.5 6.5 0.68 11.8
Ji%9 14.5 6.5 0.7 11.4

5 rEgER
5.1 NHGaHr

Kl 7~ 10 33125 H T LL 0.7 MPa/d IFERAGESR
% 6.5 MPa I 45 1. 4524 B 1. i1 2 WIRE, ok
BANEN A, mEEE, ERRER RhE
N IMERI R E (RN J7), AR Ty, HAR 1.
K2y W1 X2 WIEREEN M5 ME A 5.2 MPa,
WA T 6.5 MPa W k. W IEREE R RE P I AN
IR ) o



60 Fer

B % 2007 4E

B7 K1, R2HERKENDDAE
Fig.7 The maximal principal stress of the Dongl and
Dong2 caverns’ profile
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Fig.8 The minimal principal stress of the Dongl and
Dong2 caverns’ profile

B9 K1, K2 HERKENDSAE
Fig.9 The maximal principal stress of the Gangl and
Gang2 caverns’ profile
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Fig.10 The minimal principal stress of the Gangl and
Gang2 caverns’ profile
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Fig.11 The volume convergence law of Dong1 cavern
under different gas recovery velocities
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Fig.12 The volume convergence law of Dong2 cavern
under different gas recovery velocities
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Fig.13 The volume convergence law of Gangl cavern
under different gas recovery velocities
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Fig.14 The volume convergence law of Gang2 cavern
under different gas recovery velocities
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Fig.15 The volume convergence velocity law of Dong1
cavern under different gas recovery velocities
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Fig.16 The volume convergence velocity law of Dong2
cavern under different gas recovery velocities
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Fig.17 The volume convergence velocity law of Gangl
cavern under different gas recovery velocities
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Fig.18 The volume convergence velocity law of Gang2
cavern under different gas recovery velocities
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Fig.19 The volume convergence velocity vs. the gas
recovery velocity of the Dongl cavern
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Fig.20 The volumeconvergence velocity vs. the gas
recovery velocity of the Dong2 cavern
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