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Mr. Paul A. Boehnert
ACRS

ibelear Regulatory Comission
Washington, D.C. 20555

SUBJECT: ACRS/ Fluid Dynamics Subcomittee Meeting, December 8,1983,
Washington, D.C.

Dear Paul:

The following constituter my report on the above-referenced
one-day meeting.

General

The meeting is mostly for gathering information about recent flow-
related incidents at some CE reactors. These incidents have a common
origin in flow-induced vibration due to either vortex shedding or bulk
flow oscillation. The resulting dynamic loading, thermal cycling, and fatigue
eventually caused equipment failure. Ironically, the proposed solution in
some cases is simply to remove the damaged component from the original
design, e.g., St. Lucie core thermal shields and safety injection thermal
sleeves. This clearly demonstrates the ill effects of inadequate over-
design due to lack of fundamental understanding and careful consideration.

Specific Comments on St. Lucie RTD Themowells

Failure of the resistance thermal detectors (RTD) at the junction of
the pipe and the nack of the thermowell has been attributed to vortex
shedding. This case offers an excellent illustration on how some problems

;

can indeed be studied in simple laboratory modeling, leading to a better
design basis. Dynamic loading on a cylinder due to vortex shedding is
well-known and can be modeled by using the Strouhal and Reynolds numbers.
More sophisticated modeling can even include the boundary-layer behavior
due to the pipe wall and cylinder inclination due to potential mis-
installment. This experimental modeling appears to be achievable through
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small-scale, laboratory tests. Apparently, no such effort was made in the
nriginal design, nor in the modified design. Instead, design modification
was based on qualitative, intuitive consideration.

The general sense of the above comments can also be extended to some
of the other design failures.
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