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Abstract

For cavern operators, there are incentives to increase rates at which brine and stored product are trans-
ferred. However, high flow velocities have been associated with the failure of hanging strings resulting from 
flow i nduced i n stability. To avoid h anging s tring i nstability, s tandard p ractice h as l imited t he m aximum flow 
velocity to 15 ft/s (4.6 m/s). While this flow velocity l imit i s t ypically a pplied t o a ll c averns, t his l imit m ay be 
too conservative for some caverns and may be excessive for others.

With the purpose of preventing hanging string instability and achieving greater cavern deliverability and 
cavern development rates, modifications t o s tandard i ndustry c ompletions c an b e m a de. I n t his p aper the 
effect of radially diverting the fluid e xiting t he h anging s t ring, t he e f fect o f  s t iff c entralizer i nstallation, and 
the effect of increased annular area are analyzed as methods to avoid instability. A theoretical model that 
predicts the maximum stable flow v e locity l i mit w a s d eveloped t o  d e scribe t h is s y stem a n d i s  compared 
to the standard completion design. Theoretical results are then compared with bench scale experimental 
results.
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