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BAY TEMPERATURE LIMIT

CACs and only evaluated a single bay temperature of 87°F  The calculation
provided a methodology and venfied that lowering the bay temperature himit by
11°F was conservative

Calc M-94-32 ha “cen completed and approved since the SWSOPIL. It combines
the transier analy... methodology developed in Cale M-94-13 with the general
approach used in Calc M-91-16 (reviewed duning the SWSOPI) to develop SW dP
limits for the SRW HXs  The only difference between the assumptions of the new
transient analysis (Cale M-94-32) and Calc M-94-13 is the reduced SRW flow to
the CACs during the mitial stages of a LOCA. The modification that reduces
SRW flow 1s descer'sed in 11L.A 2 below.

The approach uz»d i Cale M-94-32 was to assume a fouling factor of
0.0012°F-f-hr/BTU (microfouling) and select a given bay temperature. Then the
number of tubes available was reduced (macrofouling) until the SRW HX outlet
temperature  peaked at 115°F.  The emergency diesel generator (EDG)
manufacturer has reviewed this transient and concluded that EDG performance is
not impacted. All SRW temperature transients were venified to return to 105°F
within Z§ munutes. The number of blocked tubes was then used to compute a set
of dPs across the heat exchanger for a number of different flow rates during
normal operation. This set of dPs established a new dP limit for the heat
exchanger at the sclected bay temperature.  The calculation was repeated for a
range of bay temperatures in 1°F increments to provide a series of new dP limits
for O1-29

Calc M-94-32 indicates that safe plant operation is possible at a bay temperature
up to 87°F. The uncertainties of the installed instrumentation scheme are included
in the revised O1-29 dP limits.

Modeling of Reduced SRW flow rates to Containment Air Coolers

Since the SWSOPI concluded, Units 1 and 2 have been modified per Facility
Change Request (FCR) 93-207 as follows

. SRW flow to the Containment Awr Coolers (CACs) s automatically
reduced during a Loss of Coolant Accident (LOCA) prior to the
recirculation actuation signal (RAS).

- After the RAS, full SRW flow to the CACs 1s automatically restored.
The FCR design package was reviewed during the SWSOPL The reduced flows

are ana'vzed in M-94-30 and M-94-31 using the hydraulic models which you
reviewed during the SWSOPL  Post modification testing venified the flow
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calculations Calc M-94-32 uses these SRW flows to analyze the worst case
acc.dent heat loads of a LOCA

B iti in from New Transi lysi

Any addiional margin has been applied to an incrcase in macrofoui ng allowance,
te, higher dP himits  In Calc M-94-32, the microfouling factor is asiumed to be
0 0012°F-ft2-hr/BTU. The additional margin gained by both the modificatior. 'nd the new
transicnt analysis has been used to raise the dP limit and reduce the frequency of ZRW HX
tubesheet cleaming. The result is SW header availability will be increased.

VERIFICA LING F ASSUMPTION

The design SRW HX fouling factor of 0 0012°F-fi2-hr/BTU was developed through extensive
analyses and thermal performance testing. It includes adequate allowance for microfouling
uncertaintics and test result maccuracies. It 1s consistent with Tubular Exchanger Manufacturers
Association (TEMA) recommended practices.

We do not expect to be able to venfy the fouling factor with thermal performance testing. Our
conclusion 1s based on the inability to mathematically separate the effects of microfouling (fouling
factor) and the arca reduction effect of macrofouling.  Additionally, thermal performance testing
reduces SW header availability.  Therefore, we are mantaiming the current periodicity of 90 days
for HX bullcting pursuing other evaluation techniques

We are evaluating other techmques for verifying the microfoubing factor. One example of an
evaluation techmique that shows promise 1s a2 side-stream monitor.  This device 1s essentially a
single tube heat exchanger that is preciscly modeled and operated to reflect a system's thermal
hvdraulic conditions. Its advantage is that it should allow us to continuously monitor fouling
factors and nucrofouling rates without affecting SW header availability.  Such information could
be used to further revise SRW HX operating linmits

Additionally, in the near future, we anticipate that the State of Maryland will approve our use of
Clamtrol, a chemical biocide. We expect Clamtrol to slow fouling buiid-up. A maximum fouling
factor of 0 0012°F-A2-he/BTU will remain in the design calculations until firm empirical data is
available to substantiate different values



