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Motion of insoluble subsidence during leaching sump for salt cavern storage
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Abstract During the process of salt cavern leaching for oil/gas storage the motion and subsidence of the insoluble
particles have great influence on the shape of insoluble substance sump. The grain size distribution was analyzed
and stacking experiments were carried to the insoluble particles of typical salt rock. Theoretical research was
conducted on the moving and subsidence properties of the insoluble particles subjected to the action of flow field
in cavern making. The subsiding velocity of the insoluble subsidence in brine field was established. The influence
of the flow field on the moving principle of the insoluble particles in the construction phase of groove and the
induced influence on the settlement pit were the focus of the research. The theoretical achievements were written
into the software of Salt Cavern Builder. The results of modelling with the software showed that the shape
evolution of the cavern bottom was more suitable for the real engineering conditions.
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Diagram of solution mining with oil blanket protection
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Fig. 2 Classical rock salt samples
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Fig. 4 Grading curve of insoluble particles from Jintan salt
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Table 1 Analysis results of insoluble subsidence from Jintan
; 6
0,
/mm /g 1% %  (g-cm ) 1%
20 116.0 19.33 100.00 0.64 73.59
10 20 38.0 6.33 80.67 0.70 71.31
475 10 62.5 10.42 74.33 0.72 70.42
2 475 153.5 25.58 63.92 0.88 63.90
1 2 68.5 11.42 38.33 0.93 61.76
05 1 58.5 9.75 26.92 0.96 60.83
0.25 0.5 69.5 11.58 17.17 1.01 58.54
0.074 0.25 29.5 4.92 5.58 1.01 58.60
0.074 4.0 0.67 0.67 1.00 59.02
1cm
e —— |
2.44 ( (a) d 0074 mm
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Fig.10 Monitoring curves of wellhead pressure and brine

(a) density in leaching sump step of a salt cavern
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