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Tablel UnlinedL PGstorages in Europe

Gothenburh 1968 20.0
L ysekil 1975 10.0
OEF 1977 120.0
Surdsval 1989 59.0
Kar [sham 1989 45.0
Rafnes 1977 100.0
M ongstad 1989 10.0
1989 10.0
1989 10.0
Porvoo 1976 115.0
1988 100.0
1988 50.0
Petit Couronne 1966 50.0
1966 12.0
L averra 1972 123.0
Vexin 1980 130.0
Donges 80.0
L avera 1984 133.5 -
1984 45.5 -
Killingholm 1985 122.0

1987 120.0
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2
Table 2 Air-cushion chambers is Norway
(bar) M °)
Driva 1973 42 6, 600
Jukia 1974 24 6, 200
Oksla 1980 44 18, 100
Sma 1980 48 10, 500
Kvilldal 1981 41 120, 000
NyeOsa 1981 19 12, 000
Tafjord K5 1981 78 2,000
B rattset 1982 25 9, 000
U Iset 1985 28 4, 800
Torpa 1989 44 14, 000
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Fig 1 Diagran of a storagew ith w ater curtain
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Fig. 3 Storage & water curtain geometries considered in the investigation of parameter AP o
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Fig. 4 4P siot asafunctjon of pressure ratio and w ater curtain geometry
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Fig. 7 Avreasd high and lov tangential stress (5) ADwe
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at the periphery of an excavated cavern
periphery ADwc= AD i+ AD dt ADaws  (5)
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Fig. 8 Kuvilldal air cushion surge Fig. 9 Tafjord air cushion surge

chamber with water curtain chamber with water curtzin
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Table 3 Exper iences of water cutains in Norway A ir-cushion chambers

M Pa Am3 h? Am3 ht
Kvilldal 41 240 0 90 - - < 90
Torpa 44 > 500 0 40 40 <20
Tafjord
77 150 0 25 25 25

( )
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4 (3l

Table4 Drillsof water curtain

/mm /m /m /m
Kvilldal 50 43 69 13.5 38.0
Tafjord 56 30 42 Q 85 19
Torpa 64 45 70 23 90

, 11 , ,
[5] [6], Tompa Kuvilldal
NOK (INOK= 1 ),
LNG
LPG LNG ,
: , LPG LNG
(1) ,
(2 , ,
( ); :
. Kuvilldal 0.8 1l/s,
, (
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THE APPL ICATION OF ARTIFICIAL WATER CURTAIN
TO UNL INED GAS STORAGE CAVERNS

Gao Xiang Gu Zhaoqi
(Hydraulic Eng. Dept o TsinghuaUniv. , Beijing  100084)

Abstract Thispaper gives a detailed presentation of the history and current situation of
unlined gasstorag e caverns, and al gives a fairly thorough analysis and discussion on
the development, main principles, design and construction rules, and som e expetiences of
artificial w ater curtains Thispaperw ill provide quite valued reference for the design and-
construction of tuture gas-storage caverns in China
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