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Collapse control technology for interbeds in solution mining for oil/gas
storage in multi-interbedded salt formation
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Abstract: In order to solve the technical problem of how to deal with the insoluble interbeds during solution mining for oil/gas
storage in multi-interbedded salt formation, a method for calculating the limit span of interbed roof is presented. The influence
laws of salt cavern leaching tactics on interbed collapse are revealed, and several technical measures to regulate and control
collapse time of interbeds are given. According to the relevant research results and considering the technical characteristics of
solution mining by means of the single well convection method, the collapse control technology for interbeds in solution mining

for oil/gas storage in multi-interbedded salt formation is proposed. Finally, the application of collapse control technology for

interbeds in increasing the available volume of caverns is illustrated by taking a salt cavern of Jintan as an example.
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Fig. 3 Flowchart of collapse control technology for insoluble interbeds

[10]

[13 14]

3.2

[11]

4 12 MPa



12

1961

[15]

3.02 250m 2

4 a
(c) SBIXRBKEHIHIE (d) 1, 2RERERIIR
4
Fig. 4 Location of casings and collapse shapes of interbeds during
control process
6
4 a



1962 2011

""»..;\7__/‘ __(/_.—"' ~—_ - T(".-'-
Lh““"--.‘ ,.——-"/_/?
\\ R IORTE /7-5'
- =

. T y
:“ EA AR ] Ve

f/‘l, THRARRAIR }! N
L \ . /
WL

N .

~——

cavern sump
30%

Fig. 5 Comparison of cavern shapes before and after optimization

[10] 6
3.68x10*m®

3.0x10*m?®
6800 m°

1180 1150

I m
1170

1180

[a oo wommam w TonmOm

Fig. 6 Result of sonar survey
6 1184 m
1180 m
1180 m

1195 m

1180 m
2m 30%

1m
13 m

20x10* m®

6800 m®



12

1963

[13-14]

[1] : : : [M].

, 2009. (YANG Chun-he, LI Yin-ping,
CHEN Feng. Mechanics theory and engineering of bedded
salt rock[M]. Beijing: Science Press, 2009. (in Chinese))

[2] : [M]. : :
2003. (WANG Qing-ming. Solution mining in salt deposits[M].
Beijing: Chemical Industry Press, 2003. (in Chinese))

B3]

[R].
, 2009. (Wuhan
Documentation and Information Center of Chinese Academy
of Sciences. Novelty assessment report of mechanism and
controlling technology of interbeds collapse in solution
mining for gas storage[R]. Wuhan: Wuhan Branch of
National Science Library, CAS. 2009. (in Chinese))

[4] YVAN CHARNAVEL, NICOLAS LUBIN. Insoluble deposit
in salt cavern--test case[C]// SMRI Fall 2002 Meeting,
Austria, 2002.

[5] STEPHEN BAUER, BRIAN EHGARTNER, BRUCE LEVIN,
et al. Waste disposal in horizontal solution mined
caverns[C]// SMRI Fall Meeting, 1998.

[6] KERRY L Devries, KIRBY D Mellegard, GARY D Callahan,
et al. Cavern roof stability for natural gas storage in bedded
salt[R]. Rapid City, South Dakota: RESPEC, 2005.

[7] , : :

[9]. , 2005, 26(7): 1099—1103. (JIANG
De-yi, REN Song, LIU Xin-rong, et al. Stability analysis of

rock salt cavern with catastrophe theory[J]. Rock and Soil

Mechanics, 2005, 26(7): 1099—1103. (in Chinese))
(8] - 1.

, 2004, 24(9): 130—132. (WAN Yu-jin. The mechanism
of controlling the shape of gas storeroom built in the rock
salt[J]. Natural Gas Industry, 2004, 24(9): 130—132. (in
Chinese))

(9] - [l

, 1994, 23(4): 10—12. (JIANG Xiang-yang. Application of
roof caving in solution mining[J]. Industrial Minerals and
Porocessing, 1994, 23(4): 10—12. (in Chinese))

[10] , , :
[91. , 2009,
28(11): 2301—2308. (SHI Xi-lin, LI Yin-ping, YANG
Chun-he. et al. Test study of influence of brine on tensile
strength of muddy intercalation[J]. Chinese Journal of Rock
Mechanics and Engineering, 2009, 28(11): 2301—2308. (in
Chinese))
[11] , : ,

[J1. , 2009, 30(12): 3615—
3620. (SHI Xi-lin, LI Yin-ping, YANG Chun-he, et al.
Research on mechanical mechanism of interlayer collapse in
solution mining for salt cavern gas storage[J]. Rock and Soil
Mechanics, 2009, 30(12): 3615—3620. (in Chinese))

[12] - [D].

, 2008. (WEI Dong-hou. Engineering
technology of cavity making in Jintan saltcaverns
underground gas storage[D]. Dongying: China University of
Petroleum, 2008. (in Chinese))

[13] , , :
, 200810149877.1[P]. 2009. (QU Dan-an, YANG
Chun-he, SHI Xi-lin, et al. A method of checking and
controlling oil-water interface in solution mining: China,
Z1.200810149877.1[P]. 2009. (in Chinese))
[14] , , ,

, ZL.200810149878.6[P]. 2009. (QU Dan-an, YANG
Chun-he, SHI Xi-lin, et al. A device for checking oil-water
separation in solution mining: China, ZL200810149878.6[P].
2009. (in Chinese))

[15] , : ,
[31. , 2009, 30(12): 3627—
3632. (LIU Yan-hui, LI Xiao, LI Shou-ding, et al. Distribution
and structural fabric features of mudstone interlayer of rock
salt in underground gas storage[J]. Rock and Soil Mechanics,
2009, 30(12): 3627—3632. (in Chinese))



