
SOLUTION MINING 
RESEARCH INSTITUTE 

1745 Chris Court 
Deerfield, Illinois 60015-2079 

USA 
847-374-0490 

MEETING 
PAPER 

Field Test for Determining" the 
Conve"rgence of a Gas Storage." 
Cavern under Load Conditions 
Frequently Changing between 

Maximum and Minimum Pressure 
and its Finite Element ModeUing 

Helmut Denzau 

PLE Pipeline Engineering GmbH 
Kallenbergstra~e 5 

0-45141 Essen, Germany 

Fritz Rudolph 

Ruhrgas A.G. 
Huttropstra~e 60 

0-45138 Essen, Germany 

Presented at the Spring 1997 Meeting 
Cracow, Poland 
May 11-14, 1997 

71 



Introduction 

Knowing the convergence behaviour is of major economic significance for operators of gas 

storage caverns with regular production, standstill and injection cycles. 

At Ruhrgas AG's Epe storage facility in northern Germany, a field test was carried out on one 

of the caverns in order to determine the cavern convergence behaviour for different internal 

pressures. 

Until then, convergence at caverns had only been measured in the upper pressure range 

(wellhead pressure of> 0 bar) or during a non-recurrent reduction in pressure by means of a 

borehoie pump or by displacement with gas. The behaviour of salt subject to several loads 

with intermediate pressure-relief periods, typical for gas storage operations, had not yet been 

tested by means of field tests with real caverns. 

Therefore, for the first time, this field test was extended over several storage cycles with their 

different pressures. 
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