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Experimental study on grouting method for plugging micro-permeable layer in
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430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Hubei Key Laboratory of Geo-environmental Engineering,

Abstract: The salt cavern underground gas storages in China are mostly built in layered salt rock strata with varying permeability.
Ensuring good airtightness of the salt cavern gas storages is important. To solve the problem that the “open-hole section” of the

wellbore accidentally traverses the micro-permeable layer and causes the airtightness failure of gas storage, a grouting test platform
for plugging the micro-permeable layer was independently developed and a feasibility test of grouting plugging was designed based
on the geological leakage situation on site. After determining the proportion of slurry with fluidity and filling compactness, an
experimental study on plugging cores with ultra-fine cement was conducted. The test results show that the ultra-fine cement can
effectively fill the pore and reduce the core permeability. The porosity and permeability of the cores are decreased by about 16% and
95% after the grouting tests. The plugging test data show that the plugging range is in the power function relationship with the

grouting time, and the grout flow pattern satisfies the power law flow instead of the Newtonian flow. This study can provide
critical for the secondary utilization of similar airtightness failure of the wellbore.
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theoretical and experimental basis for the grouting method to plug the micro-permeable layer in salt cavern gas storage, and it is

Keywords: salt cavern underground gas storage; micro-permeable interlayer; ultra-fine cement; grouting; seepage migration
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Fig.4 Grouting device to plug the permeable formations
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Table 1 Core permeability and porosity test results

Feguy: R=s BB R /)um? FLBRZE/%
FD-1 2.245 27.07
FD-2 2.429 28.61
FD-3 2.506 27.81
FD-4 0.905 21.44
FD-5 0.131 21.93
FD-6 0.046 21.86

PHME 1.377 24.79
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Table 2 Technical indicators of cement mechanical

strength
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Fig.9 Gradation curve of the ultra-fine cement particle
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Table 3 The plan of grouting experiment
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Table 4 Mixing ratio of the first group of slurry

95 YK Ve /g Kig TKIK EE
WR-01 350.0 350 1
WR-02 175.0 350 2
WR-03 117.0 350 3
WR-04 87.5 350 4
WR-05 70.0 350 5
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Fig.10 Control experiment under different water-cement
ratios
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Fig.11 Schematic diagram of dynamic viscosity test of
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Table 5 Mixing ratio of the second group of slurry

s B KIE/g Kig /34 WK/ Y%
JS-01 140 350 2.5 0.0
JS-02 140 350 2.5 0.2
JS-03 140 350 2.5 0.4
JS-04 140 350 2.5 0.6
JS-05 140 350 2.5 0.8
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Fig.13 Control experiment under different contents of
water reducing agent
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Fig.14 Time-varying curves of slurry viscosity under
different contents of water reducing agent
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Table 6 Mixing ratio and basic performance of slurry
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Table 7 Test results of permeability parameters before
and after grouting

25 HHS BIEE/um? FLER /%

FD-1 0.030 20.49

1 FD-2 0.208 2235
FD-3 0.132 22.64

FD-4 0.018 18.98

2 FD-5 0.003 19.76
FD-6 0.004 19.88

FHIME - 0.066 20.68
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Fig.17 Comparison of core permeability parameters
before and after grouting
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