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APCo Response

With 1U% tube plugging the TDF will not change. The core average
tempereture will not change with the seéme power level and the same vessel
average temperature, TOUF and RCS average temperature are inputs to the
non-LUCA safety analyses. Raising the tube plugging level to 0% has not
changed these values. Therefore, no changes to Technical Specification
trip setpoints are required.

NRC Question

You state that for low steam generator plugging levels {up to 20%), Small
Break LOCA transieats would not be affected by the tube plugging., What is
the bases for saying that 2U% tube plugging is small and would have no
affect?

APCo Response

The intent of tne 20% tube plugging statement was to demonstrate margin
above the 10% plugging lrvel., The conclusion that 20% tube plugging would
have no affect in the Small Break LOCA analysis resulted from an
evaluation performed in 1945 based on a three-loop Westinghouse PWR.

Three relevant phenomen2 described in that evaluation are: 1) Unly a
small portion of the steam generator tube heat transfer area is sufficient
in a imal] break transient to provide effective heat sink to the primary
side,* 2) Operating temperature differences as a result of plugging
disappear right after the break because the secondary side pressure
reaches steam generator safety valve setpoints almost immediately, 3) The
Counter Current Flow Limit (CCFL) characteristics would be such that the
CCFL would still be dominant and limiting in the inclined pipe connecting
the steam generator inlet plenum to the hot leg for steam generator tube
plugying levels up to 20%, For steam generator tube plugging levels
beyond 20%, a CCFL calculation in steam generator tube locations would
increase. This would reduce the domirance of the CCFL in the inclined
pipe, in which case, the plugging level would exert an influence,

1ciana, S., Patti, B, and Lee, N,, "Simulation of Small Break Type behavior of
PUN and SPES using the NOTRUMP Code," Proceedings of the Specialists Meeting on
Small Break LOCA Analyses in LWRs, Pisa, Italy, June (1985),

2Lee, N., “Limiting Counter Current Flow Phenomenon in Small Break LOCA
Transients, "Proceedings of the Specialists Meeting on Small Break LOCA
Analyses in LWRs, Pisa, Italy, June (1985),
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Farley's current small break analysis is based on the WFLASH code. The
reference evaluation of 1985 further goes on to conclude the effect of
steam generator tube plugyging would not be seen in WFLASH analyses because
the CCFL phenomenon is not taken credit for in WFLASH,

When the new NOTRUMP code is factored into the evaluation, there is
compensation for any Peak Clad Temperature (PCT) effect for steam
generator tube pluging due to the fact that PCTs are significantly lower
when analyzed with NOTRUMP, The NOTRUMP code will calculate steam
generator plugging effects which will become significant in PCT at levels
above 15% because of CCFL modeling improvements, NOTRUMP calculations
ha/. been performed and reported that have corroborated this position,
showing a small PCT effect between cases assuming 15.3% and 23.4% plugging
levels, thoughr based on a non-Westinghouse plant.

It has been concluded that the reference evaluation is directly applicable
to the Farley plants. Based on these considerations, it is concluded that
for a 10% steam generator tube plugging level there would be no adverse
effect on the WFLASH small break analysis of record. By projecting
effects 1f analyzed with NOTRUMP, minimal steam generator tube plugging
effects in PCT would be expected to be observable at a level near 15% to
as high as 20%. But, again, this would be insignificant compared to the
PCT improvement that would be expected by applying the NOTRUMP Evaluation
Model. The Farley analysis of record results would continue to be
bounding.,




