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A Study on the Fluid Mixing Analysis for the Shell Wall
Thinning Mitigation by Design Modification of a Feedwater
Heater Impingement Baffle

K. H. Kim, K. M. Hwang, T. E. Jin

Abstract

Feedwater heaters of many nuclear power plants have recently experienced wall
thinning damage, which will increase as operating time progresses. As it is judged
that the wall thinning damages have generated due to local fluid behavior around the
impingement baffle installed in downstream of the high pressure turbine extraction
steam line to avoid colliding directly with the tubes, numerical analyses using
PHOENICS code were performed for two models with original clogged impingement
baffle and modified multi-hole impingement baffle. To identify the relation between
wall thinning and fluid behavior, the local velocity components in x-, y-, and
z-directions based on the numerical analysis for the model with the clogged
impingement baffle were compared with the wall thickness data by ultrasonic test.
From the comparison of the numerical analysis results and the wall thickness data,
the local velocity component only in the y-direction, and not in the x- and
z—-direction, was analogous to the wall thinning configuration. From the result of the
numerical analysis for the modified impingement baffle to mitigate the shell wall
thinning, it was identified that the shell wall thinning may be controlled by the
reduction of the local velocity in the y-direction.

Key Words: Feedwater Heater(F57+2 7)), Extraction Steam(37]%7]), Impingement
Baffle(IB, 52 %), Clogged IB(%3 54 %), Multi-hole IB(%+3-%4 %)
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