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Attachment 2

l1Il. MODIFICATIONS TO THE NOTRUMP SMALL BREAK LOCA EVALUATION MODEL

Background:

The NOTRUMP small break LOCA ECCS Evaluation Model (reference 4) was developed by Westinghouse in
cooperation with the Westinghouse Owners Group to address technical issues exprecsed in NUREG-0611, "Small
Break LOCA and Feedwater Transients in W P VRs,* in compliance with the requirements of NUREG-0737,
“implementation of the TMI Action Plan,” Section 11.K.3.30. In the NOTRUMP small break !.OCA ECCS
Evaluation model, the NOTRUMP cod¢ is used to caiculate the thermal-hydraulic response of the reactor coolant
system during a small break LOCA and the SBLOCTA-IV computer program is used to omlculated the
performance of fuel rods in the hot assembly.

Several modifications have been wmade to the NOTRUMP computer (Reference ') to correct erroneous codirg or
improve the coding logic to preilude erroneous calculations. The modifications indicated in A through 1 below
have been incorporated into the production version of the coo.. Remaining correct and modifications are not
significant and will be incorporated during the next code updat® w. <ocordance w. ke Westinghouse quan:;
assurance procedures for computer code maintenance. The following modifications w0 th: NOTRUMP small
break LOCA ECCS Evaluation Model have been made;

A. Change Description:

A modification was made to preclude changing the region designation (upper, lower) for a node in a stack
which does not contain the m:xture-vapor interface, The purpose of the modifi-ation was to enhance tracking
of the mixture-vapor interface in a stacked senies of fluid nodes and to preclude a node 1n a stack, which does
not contain the mixture-vapor interface, from changing the region designation.

The update does not affect the fluid conditions in the node, only the designation of the region of the node.
The regica designation does not typically affect the caloulations, except for the nodes represeating the core
fluid volume (core nodes). In core nodes which are designated as containing vapor regions, the use of the
steam cooling heat transfer correlation 1s forced on the calculation in complisnce with the requirements of
Appendix K to 10CFRS0, even .f the node conditions would i Yicate otherwise. The use of the stcam cooliny
heat transfe: regime above the mixture level is documentedl on page 3-1 of refere . ¢ 2.

Eftect of Change:

In rare instances, an incorrect &t transfer ~orrelation could be selected if the region designation was
noproperly reflected.  An analysis calculation was performed for a three-loop plant which resulted in a
decrease in the PCT of 6.5°F when the corrections were made for a calculation which would be affected by
the change.

B. Change Description:

Typographical errors in the equations which calculate the heat transfer rate derivatives fur subcooled.
saturated, and superheated natural convection conditions for the upper region of intarior fluid nodes were
crerected.  The heat transfer rate derivatives for subcooled, saturated, and superheated naturai convection
conditions for the npper region of interior fluid nodes are given by equations 6-55, 6-36, and 6-57 of
reference 2. A tvpographical error led o the use o} the lower region heat transfer area instead of the upper
vegion heat trunsfer area in the calculation of derivatives. The error affected only the apper region heat
transfer derivatives which are used by the code to characterize the implicit coupling of the heat rates to
changes in the independeit nodal variables.
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Change Description:

A modification was made lo prevent code aborts resulting from implementation of a new FORTRAN
compiler. Due to the differen. treatments of the precision of numbers between the FORTRAN compilers, the
subtzaction of two large, but close numbers resulted in exa tly zero. The zero value was used in the
denominator of & deiivative equation, which resulted in the code aborts. This situation only occurred when
the mass of a region in & node approached, but was not equal to zero.

Effect of Change:

An analysis calculation was performed for a four- op plant which resulted in a larger than expected increase
in the PCT of 4.8°F when the modification ‘was implemented.

. Change Description:

An error in the implementation of equation 5-33 of reference 2 was corrected. Equations 5-33 describes the
caleulation of the flow link friction parame.cr ¢k for single phase flow in & non-critical flow link k. In the
erroneous implementation, equation 5-33 was replaced by equation 5-34 which is used for all flow conditions.
For the case where the flow quality is zero, equation 5-34 is similar In form to equation 5-33 since the two-
phase friction multipliers are exactly unity when the flow quality is zero and the donor cell and flow link
fluids wre saturated, equations 5-33 and 5-34 are equivalent. However, for subcooled flow the flow hink
speciic volume vy in equation 5-33 s not equivalent to the saturated fluid donor cell specific volume
(v donor(k)) in equation 5-34,

Effect of Change:

This modification was expectad to have only a small beneficial effect on the analysis. However, an analysis
caloulation was performed for a three-loop plant to quantify the effect and a larger than expecte:! decrease in
the peak cladding .cmperature of 217°F resulted. Larger than expected peak cladding temperature
sensitivities, in some instances, have been observed when analyses to support safety evaluations of the effect
of plant design changes under 10CFRS0.59 were performed using the NOTKUMP computer code. The
unexpected sensitivity results are under investigation at Westinghouse and may be due to the artificial
restrictions on leop seal steam venting placed on the model for conservatism.  Evaluations of the etfect of this
change will be examined as part of the investigation of the .arger than expected sensitivity results.

. Change Description:

A modification was made to correct an error in implementing equations L-28, L-52 and L-29, L-53 of
reference 2. The two pairs of equations respectively describe the Partial derivatives of FX with respect (o
pressure and specific enthalpy. F* is an interpolation parameter that is defined by equations L-27, L-51 of
reference 2. In each pair the lower equation nnmber is for the subcooled condition, and the higher equation
number is for the superheated condition ™ ne denominator of each equation contains the differences hetween
b¥ and hK-1 where b¥ is defined by equations L-2), L-45 and b¥-! is defined by equations L-22, L-46 of
refere= ¢ 2. Although the expression defining h¥ and hK1 were correctly calculated in NOTRUMP, they
were u. used in equations L-28, L-52 and L-29, L.-53 as they should have been.
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Effect of Change:

An analysis calculs’ o was performed for a four-loop plant which resulted in a decrease in he PCT of
12.8°F when the u.oadication was made for a caloulation which would be affected.
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IV. MODIFICATIONS TO THE SMALL BREAK LOCTA-IV COMPUTER CODE
The following modifications to the LOCTA-IV computer code in the small break LOCA ECCS Evaluation Model
have been made:
A. Change Description:
2 test was added in the rod-to-steam radiation heat transfer coefficient caloulation to preclude the use of the
correlation when the wall-to-steam temperature-differential dropped below the useful range of the correlation.
This limit was derived based upon the physical limitations of the radiation phenomena.
Effect of Change:
There is no effect of the modification on reported PCTs since the erroneous use of the correlation forced the
culeulations into aborted conditions.
B. Change Description:
An update wa: performed to allow the use of fuel rod performance data from the revised Westinghouse (PAD
3.3) model.

Effect of Change:

- eveluation wiccated that there is an insignificant effect of the modification on reported PCTs.

C. Change Desoripiion:

Madifications si.pporting a general upgrade of the computer program were Implemented as follows:
1) the removal of unused or redundant coding,
2) better coding organization to increase the efficiency Of Calculations, and
3) improvements in user friendliness
a) through defauiting of some input variables,
b) simplification of input,
¢) inpr.: dingnostic checks, and
d) clarification of the output,

Effect of Change:

Verification analyses calculations demonstrated that there was no effect on the calculated Hutput resulting
from these changes.

D. Change Description:

Two modifications improving the consistency batween the Westinghouse fuel rod performance d ‘o (PAD)
and the small break LOCTA-IV fuel rod models were implemented:
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V. FUEL ROD MODEL REVISIONS

Background:

During the review of the original Westinghouse ECCS Evaluation Model following the promulgation of
10CFR30.46 in 1974, Westinghouse commutted to maintaip consistency between future loss-of-coolant accident
(LOCA) fuel rod computer models and the fuel rod design computer models used to predict fuel rod normal
operation performance. These fuel rod design codes are also used to establish iniial conditions for the LOCA
analys.s,

Change Description:

It was tound that the large break and small break LOCA code versiuns were not consistent with fuel design codes
in the foll swing areas:

1. The LOCA codes were not consistent with the fuel rod design code relative to the flux depression factors at
higher fuel enrichment.

2. The LOCA codes were not consistent with the fuel rod design code relative to the fuel rod gap gas
conductivities and pellet surface roughness models.

3. The coding of the pellet/clad contact resistance model required revision,

Modifications were made to the fuel rod models used in the LOCA Evaluation Models to maintain consistency
with the latest approved version of the fuel rod design code,

In addition, 1t was determined that integration of the cladding strain rate equation used in the large break LOCA
Evaluation Model, as described in Reference 5, was being calculated twice each time step instead of once. The
coding was corrected to properly integrate the strain rate equation.

Eftect of Changes:

The changes made to make the LOCA tnel rod mode!s consistent with the (uel design codes were judged to be
nsignificant, as defined by 10CFRS0.46(a)(3)(1). To quantify the effect on the caleulated peak ciadding
temperature (PCT), calculations were parformed which incorporated the changes, including the cladding strain
model correction for the large break LOCA  For the large break LOCA Evaluation Model, additional
caleulations, incorporating only the cladding strmit corrections were performed and the results supported the
conclusion that compensating effects were not present. The PCT effects reported below will bound the effects
taken separately for the large break LOCA.

a) Large Break LOCA
The effect of the changes on the large break LOCA peak cladding temperature was determined using the
BASH large break LOCA Evaluation Model. The effects were judged applicable to older Evaiuation Models.
Several calculations were performed to assess the effect of the changes on the calculated results as follows:
) £ Blowdown Analysis -

It was determined that the changes wi'! have a small erfect on the cove average rod and hot asrembly
avery ¢ rod porformance during the blowdown analysis. The effect ol the changes on the blowdown
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i ¢ aalysis was determined by performing & blowdown depressurization computer caleulution for a typical ;
three-loop plant aad a typical four-loop plant using the SATAN-VI computer code.

i 2. Hot Assembly Rod Heatup Analysis -

l

' The hot rod heatup caloulations would typically show the largest effect of the changes. Hot rog heatup

[ computer analysis calculations were performed us'ng the LOCBART computer code 1o assess the ef:ect of

‘ the changes on the hot assembly average rod, hot rod and adjacent rod.

3. Determination of the Effect on the Peak Cladding Temperature -

The effect of the changes on the calculated peak cladding tempersture wa. Jetermined by performing &
calculation for typical three-loop and four-iuop plants using the BASH Evaluatior Model. The analysis

| caleulations confirmed that the effect of the ECCS Evaluation Model changes were insignificant as
i defined by 10CFRS0.46(a)(3)(i). The calculations showed that the peak cladding te:nperatures increased
: by less than hy 10°F for the BASH Evaluation Model, It was judged that 25°F would bound the effect
! on the peak cladding temperature for the BART Evaluation Model, while calculatious performed for the

Westinghouse 1981 Evaluaticn Model showed that the peak cladding temperature could ncrease by
approx.mately 41°F.

b) Small Bieak LOCA

The effect of the changes on the small break LOCA analysis peak cladding temperature calculations was

determined usin? the 1985 small break LOCA Evaluation Model by performung a computer analysis

calcrlations for a typicai three-loop plant and a typical four-loup plant. Th= analysis calculations confirmed -
that the effect of the changes va the small break LOCA ECCS Evaluaiion Model were insignificant as defined

by 10CFR30.46(a)(3)(1). The calculations showed that *7°F would bound the effect on the calculated peak

cladding temperatures for the four-loop plants and the three-loop plants. It was judged that an increase of

37°F would bound the effect of the chanes for the 2-loop plants.
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V1. SMALL BREAK LOCA ROD INTERNAL PRESSURE INITIAL CONDITION ASSUMPTION
Change Description:

The Westinghouse small break loss-of coulant accident (LOCA) emergency core cooling system (ECCS)
Evaluation Model aralyses assume thit higher fuel rod initial fill pressure leads to & higher calculated peak
cladding temperatute (PCT), as found in studies with the Westinghouse large break LOCA ECCS Evaluation
Model However, lower fuel rod internal pressure could result in decreased cladding creep (rod swelling) away
from the fuei pellets when the fuel rod internal pressure was higher than the reactor coolant s stem (RCS)
pressure. A lower fuel rod initisl fill pressure could thea recult in a higher calculated peak cladding temperature.

The Westinghouse small break LOCA cladding strain model is based upon & ccrrelation of Hardy's data, as
described in Secdon 3.5.1 of Reference 5. Evaluation of the hmiting fuel rod initial fill pressure assumption
revealed that this model was osed outside of the applicable range in the suwi break LOTA Evaluation Model
calculations, allowing the cladding to expand and contruce more rapidly than it s wld. ’he model was corrected
to fit applicable dats over the renge of small break LOCA conditions. Correction of the cladding strain model
affects the small break LOCA Evaluation Model calculations through the fuel rod internal ressure initial
condition assumption,

Effect ¢f Changes:

Implementation of the corrected cladding creep equation results in a small reduction in the pellet to cladding gaj
when the RCS pressure excesds the rod internal pressure and increases the gap after RCS pressure falls below the
rod internal pressure. Since the cladding typicallv demonstrates very little creep toward the fuel peliet prior to
core uncovery when the RCS pressure exceeds the rod intemal pressure, implementation of the correlation for the
appropriate range has a negligible benefit on the peak cladding temperature calculution during this portion of the
transient. However, after the RCS pressure falls below the rod internal pressure, implementation of an accurate
correlation for cladding creep in small break LOCA analyses would reduce the expaasion of the cladding away
from the fuel compared to what was previously caloulated and results m a PCT penalty because ‘he cladding s
closer to the fuel.

Caleulations were performed to assess the effect of the cladding strain moditications for the limiting three-inch
equivalent diameter cold leg break in typical three-loop and four-toop plants. The results indicated that the
change to the calculated peak cladding temperature resuiting from the cladding strain model change would be less
than 20°F. The effect on the calculated peak cladding temperature depended upon when the pesk cladding
temperature occurs and whether the rod internal pressure was shove or below the system pressure when the peak
cladding temperature occurs, For the range of fuel rod internal pressure initial conditions the combined effect uf
tt fuel rod internal pressure and the cladding strain model revision is typically bounded Ly 40°F. However, in
an extreme case the combined effcct could " @ b rge as 60°F.
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'X. STEAM GENERATOR FLOW AREA

Background:

Licensees are normally required to provide ussurance that there exists only an extremely low probability of
abnormal leakage or gooss rupture of any pait of the reactor coolant pressure boundary (General design critena 14
and 31). The NRC issued a regulatory guide (RG 1.121) which addressed this requirsment specifically ror stear
generator tubes in pressurized wates reactors. in that gvide, ‘*he staff required analytical and experimental
eviden-e that steam generator tube integrity will be maintainad for the corbinations of the loads resulting from a
LOCA wish the loads *.om a safe shutdown earthquake (SSE). These loads are combined for added conservatism
in the calculation of structural integrity, This analysis provides the basis for establishing criteria for removing
from service tubes which had expeiienced significant degradation.

Analyses performed by Westinghouse it support of the above requiremeat for vanous utilities, combined the most
severe LOCA loads with the plant specific SSE, as delineated in the lesign criteria and the Rogulatory Guide.
Cenerally, these analyses sho ved that while tube integrity was maintained, the combined loads led o some tube
deformation. This deformation .ecuces the flow area through the steam yenerstor. The reduced flow area
increases the resistance through the steam generator to the flovs of stearn from the core during a LOCA, which
potentially cevld increase the caloulated PCT.

Chenge Description:

The effect of tube deformation and flow area reduction in the steam generator was analvzed and evaluated for
some piants by Westinghouse in the late 1970's and early 1980's. The combination of LOCA and $SE loads led
to the following calculated phenomena:

1. _OCA and SSE ' ads cause the steam generator tube bundle to vibrate,

2. The tube support plates may be deformed as a result of lateral loads at the wedge supports at the periphery of
the plete. The tube support plate deformation may cause tube deformation.

3. During a postulated large LOCA, t : primary side depressurizes to containment pressure. Apptying the
resulting pressure differential to the deformed tubes causes some of these tubes to collapse, and reduces the
effective flow area through the steam generator,

4. The reduced flow area increases the resistance to venting of steam generuted 1 the core duning the reflood
phase of the LOCA, increasing the calculated peak cladding temperature (PCT).

The ability of the steam generator to continue to perform its safety function was established by evaluating the
effect of he resulting flow area reductior '~ the LOCA PCT. The postuluted brenk examined was the steam
generator outlet break, hecause this brenk was judged to result in the greatest loads or the steam generator, and
thus the greatest flow area reduction. It was concluded that the steam generator would continue to meet its safety
function because the degree of flow area reduction was small, and the postulated break at the steam generator
outlet resulted in a low PCT.

In April o1 1990, in considenng the citect of the combination of LOCA + SSE loadings on *he steam generator
component, it was determined tha: the potential for flow area reduction due to the contritution of SSE loadings
should be in.luded in othor LOCA analyses. With SSE loadings, flow area reduction may occu: in all steam
generators (not just the faulted loop). Therefore, it was concluded that the effects of flov, area reduction during
the most limiting primary pipe break affecting LOCA PCT, i.e  the reactor vessel inlet break (cold leg break
LOCA), had to be evaluated to confirm that 10CFRS0.46 limits continue to be met and that the affected steam
generatnrs will continue to perform their intended safety function.
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' Consequently, the action was taken to address the safety significance of steam generator tube collapse during #
cold leg break LOCA, The effect of flow area reducuion from combined LOCA and $8E loads was estumated.
The magnitude of the flow area reduction was consider=d equivalent 1o ap increased level of steam generator tube
plugging. T pically, the area reGuction was estimated to range from 0 to 7.5%, depending on the magnitude of
the seismic loads. Siace detailed non-linear seismic analyses are not available for Series 51 and earlier design
steam generators, some area reductions had to be estimated based on available information. Fur most of these
plants, a § percent flow area reduction was assumed to occur in each steam generator as a result of the SSE. For
these evaluations, the contribution of loadings at the tube support plates from the LOCA cold leg break was
assumed negligible, since the additional area reduction, if it occurred, would occur only in the broken loop stsam
generator.

Westinghouse recognizes that, for most plants, as required by GDC 2, "Design Basis for Protection Against
Naturzl Phenomena®, that steam generators must be able to withstand the effects of combined LOCA + SSE
: loadings and o ~tinue to perfoim their intended safety function. It is judged that this requirament applies to
j undegraded as well as locaily de jraded steam generator tubes. Compliance with GDC 2 is addressed below for
beth conditions.

For tubes which have not experienced cracking at the tube support plate elevations, it is Westinghouse's
engineering judgment that the calculation of steam generator tube deformation or collapse as a result of the
combination of LOCA loads with SSE loads does not conflict with the requirements of GDC 2. During a large
break LOCA, the intended safety functions of the steam generator *abes are to provide a flow pah for the venting
of steam generated ir the core through the RCS pipe break and to provide a flow path such that the other plant
systems can perform their intended safet: functions in mitigating the LOCA event.

Tube deformation has the same eff et on the | OCA event as the plugging of steam generator tubes. The eftect of
tube deformation and/or collapse can se taken into account by assigning an appropriate PCT penalty, or
accounting for the area reduction directly in the analysis. Evaluations completed to date show th . wbe
deformation results in acceptable LOCA PCT. From & steam generator structu. - integrity perspective, - ‘4on IlI
! of the ASME Ccde recognizes that inelastic deformation can occur for faulted condition loadings. = . are no
requiremeats that equate stean generator fube deformation, per se, with loss of safety function. russ sections’
bending stresses in the tubes at the tube support plate elevations are considered secondary stresses w ithin the
definitions of the ASME Code and need not be considered in establishing the limits for allowabls steam generator
tube wall degradation. Therefore, for undegraded tubes, for the expected degree of flow area redi stion, and
despite the calculation showing potential tube collapse for a limited number of tubes, the steam generators
continue to perform their required safety functions after the combination of LOCA + SSE loads, ~=ting the
requirements of GDC 2.

During a November 7, 1990 vieting with a utility and the NRC staff on this subject, a concern was raised that
tubes with partial wall cracks at the tube suppori plate elevations could progress to through-wall cracks during
tube deformation. This may result in the potential for significant secondary to primary inleakage during a LOCA
event; it was noted that inleakage is not addressed in the existing ECCS analysis. Westinghcuse did not consider
the potential for secondary to primary inleakage during resolition of the steam generator tube collapse item. This
15 a relatively new item, not previously addressed, since crucking at the tube support plate elevations had been
msignificant in the early 1980's when the tube collapse itemn was evaluated in depth. There is ample dat
availuble which demonstrates that undegraded tubes maintain their integrity undsr collapse loads. There is also
some data which shows that cracked tubes do not behave significantly differently from uncricked tabes when
collapse loads are applied. However, cracked tube data is available only for round or slightly ovalized tubes.

It is important to recognize that the core melt frequency resulting from a combined LOCA + SSE event,
subseqrent tube collapse, and significant steam generator tube inleakage is very low, on the order of 10°8/RY or
less. This estimate takes ‘1to account such factors as the possibility of a seismically induced LOCA, the expected
ovcurrence of cracking i1 a tube as a function of height in the steam generator tube bundle, the localized effect of
the tube suppert plate deformation, and the possibility that a tube which is identitied to deform during LOCA +
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SSE loadings would also contain a partial through-wall crack which would result in significant inleakage. To
turther reduce the hikelihood that cracked tubes would be subjected to collapse loads, eddy current inspection
requiremuats can be established. The inspection plan would raduce the potential for the presence of cracking in
the resions of the tube support plate elevations near wedges that are most susceptible to collapse which may then
lead to penctration of the primary pressure boundary and significant inleakage during a LOCA + SSE event.

Change Description:

As noted above, detailed analyses whici provide an estimate of the degree of flow ares reduction due to hoth
seismic and LOCA forces ai+ not available for ail steam generators. The information that does exist indicates that
the flow area reduction may range from 0 to 7.5 percent, depending on the magnitude of the postvlated forces,
and accounting for uncertaiaties. It is difficult to estimate the flow area reduction for a particular steam generator
design, based on the results of a differcit design, Zdue to the differences in the design and materials used for the
tube support plates,

While a specific flow area reduction has not been determined for some earlier design steam generators, the risk
associeted with flow area reduction and tube leakage from a combined seismic and LOCA event has heen shown
to be exceedingly low. Based on this low nisk, 1t is considered adequate to assume, for those plants whach do not
have a detailed analysis, that § percent of the abes are susceptible to deformation.

The effect of potential steam generalor area reduction on the cold jey break LOCA peak cladding temperature bas
been ecither analyzed or estiinated for each Westinghouse plant. A value of 5 percent area reduction bas been
applied, unless a detailed non-linear analysis is available The effect of twhe deformation and/or collapse will be
taken into account by allocating the appropriate PCT margin, or by representing the area reduction by assuming
additional tube plugging in the analysis,
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X. AUXILIARY FEEDWATER ENTHALPY SWITCIL.OVER FOR SBLOCA ANALYSIS

Change Description:

During & review of Westinghouse SBLOCA analysis methods, a question arose with respect to the computer code
input used to represent the time required for the lower flow, lower enthalpy auxiliary feedwater to purge the
higher enthalpy main feedwater from the feedwater piping after actuation of auxiliary feedwater. ln the
Westinghouse SBLOCA ECCS Evaluation modils using ecither the WFLASH or NOTRUMP analysis
technologies, this time is useo to switch the enthalpy of the fiuid provided to the steam generators from the main
feedwater enthalpy to the auxiliary feedwater enthalpy.

Effect of Change:

A review and investigation of the concern indicated that, in some instances, the time assumed for the auxiliary
feedwater enthalpy purge delay tme was shorter than times calculated from the actual plant corfiguration  The
inconsistency berween th: Westing':use SBLOCA ECCS Evaluation Model input value and z . ..ue
corresponding to the plant ._afiguration  Wts from tne specific Juidance provided to the analyst for determining
the =uxiliary feedwater enthalpy delay tuce. In both the WFLASH and NOTRUMFP methods, a standard purge
dol. s time was recommended. In the NOTRUMP analysis methodology, & standard input v<'ue judged to be
conservative based “ipon phenomena observed during experiment SUT-08 in the Semuscale tes [acility was uscd.
However, further investigation showed that the standard input value could result in & non-conservative caleulation
of the peak cladding temperature,
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X1. POWER SHAPE SENSITIVITY MODEL (PSSM)

Background:

Large Break LOCA analyses have been traditional’y oarformed using @ svmmetric, chopped cosine axial power
shape. Recent calculations have shown thut there was a poteatial for top-skewed power distributions to result in
Peak Cladd ng Temperatures (PCT) greater than those calculated with a chopped cosine axial power distribution.
Westinghous has developed a process, which was applied to the reload for Beaver Valley Unit 2 Cycle 4, that
ensures that the cosine remains the limiting power distribution, by defining appropriate power distribution
sun zillance data. This process, called the Power Shape Sensitivity Model (PSSM), is described in a topical
report (WCAP-12909-P).

In May, 1991, Westinghouse transmitted to the NRC the report titled, “Westinghc se ECCS Evaluation Model:
Revised Large Break LOCA Power Distribution Methodology, " which describes the process that Westinghouse is
now using to more accurately .ccount for the effect of power distribution in the core reload design. In January,
1991, the implementation of this approach was discussed with the NRC. In a May, 1991 meeting witk the NRC,
Wastinghouse again told the NRC that they planned on implementing the PSSM process shartly after the topical
report was subiaitted. Westinghouse indicated in the transmittal letter of the topical (NS-NRC-91-3578) that it
was their intent to implement the PSSM process for future reload design applications. When applied in the
Reload Safety Analysis for Bes ser Valley Unit 2 Cycle 4, the NRC staff had not yet issued notification of the
acceptability of the PSSM methodology. But, the NRC has informally stated that it is acceptable to use revised
LOCA methodology that corrects a potential deficiency, until it has been reviewed by the Siaff.

Effect of Cuange:

Implementation of this methodology has no effect on caleulatsa PCT.
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Attachment 2

e e 4

X11. PLANT-SPECIFIC INPUTS AND M!SCELLANEOUS INPUT ERRORS

Background:

To maintain conformance with 10CFR50.46 PCT limits, compunsatory benefits had to be documented for the
BVPS-2 SBLOCA analysis. The compensatory benefit was derived by performing plant specific sensitivity
analyses. The benefit results from the following:

B T RERRRNNIm——.

Plant specific peaking tactors consistent with the Cycle 3 & Cycle 4 design/Technical Specifi.ation limits
were used. The previous UFSAR analysis was based in part on bounding genenic values,

Plant specific Axial Offset consistent with the Cycle 3 & 4 design/Technicel Specification limits, using
th current p'nt specific methodology was used. The previous UFSAR analysis was based on generic
power shapes.

A miscellaneous input error(s) in the UFSAR analysis was corrected.

I N ———

Effect of Change: F

The combination of the above changes and error correctiuns results in a 145° F reduction in calculated PCT. :

|
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Attachment 2
X1, RCS TEMPERATURE DISTRIBUTION

Background:

While evaluating the effects of reduced thermal design flow ( F'DF), anomalies were discovered in the interaction
betweea the RCS temperature distribution methodology and the actusl analysis inputs for both SBLOCA &
LBLOCA analyses. Action was taken to investigate and cvaluate the anomalivs, A portion of the spparent
discrepancy is attributed to slight changes in the LOCA inputs that result {rom miscellaneous evolutionary changes
to the plant characteristics such as the Steam Generstur Fouvling Factor, wh'~h was recently recalculated.  Other
differences are aftributed to deviations that cconrred in the LOCA analyses themselves, such as an extraction error
resulting in incorrect LBLOCA input.

Effect of Change:

The LBLOCA analysis RCS Ty, o inputs are greater than necessary for either current TDF or reduced TDF cases,
and thus the anal; s remains bounding, though th= benefit is unquantified.

The SBLOC A analysis RCS T, inputs are greater than necossary for either current TDF or reduced TDF cases,

and thus a PCT penalty of 20°F ‘IS assigned. This PC T penalty is considered 1 be reportable under 10CFR50.46
as an error in the application of the Evaluation Model.
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Attachment 2

XIV. RCCA GUIDE THIMELE AREA

Background:

The only VANTAGE 5H Zircaloy gnd feature which significently affects the SBLOCA analysis is the increase in
design rod drop time. The Westinghouse Sraall Break model assumes the reactor core i brought to a subcritical
coaditin by the negative reactivity of the control ruds. The increase in the design rod drop time to a maximum
value of 2.7 seconds exceeds the 2.4 second value in the existing SBLOCA analysis.

tifect of Change:

¢ : evaluation was performed which determined that a 3°F PCT penalty applied for the increase in rod drop time
of 0.3 seconds. The decrease in core pressure drop associated with thimble plug removal has an inconsequential
effect on the SBLOCA analysis. However, the SBLOCA analysis did not model the effect of the guide thimble
intenor area and volume on the transient response.  Studies “ave shown that the fluid in this volume will interact
with the remaining core fluid. An assessment of this interaction based on previous sensitivities indicated that a

17°F CT penalty applies.
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