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Re: 10CFR50.46(a)

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Gentlemen:

Millstone Unit No. 3
Reporting of Changes to, and Errors in
ECCS Model.

s or Applications .

In accordance with 10CFRED.{5{a), transmitted herewith are the changes to, and
errors in, the ECCS evaiuacicn model or application of the model for the
Millstone Unit No. 3.

The Millstone Uni- 46, 3 ECCS evaluation models are based on the Westinghouse
methodology which has been undergoing an evaluation of safety issues
identified in tha models. The resolution of these issues has required the
vendor to implement changes in the ECCS methodology. The changes reported in
this . ' .mittal encompass the time period from August 1990 to May 199]
and i.: ade both the Smal)l Break and Large Break LOCA evaluation models.

The changes h e resulted in revised peak clad temperatures mostly as a result
of permanent PCT margin allocations. These allocations have resulted in a
significant change to the PCT in the small break LOCA model and, as such, are
being reported within 30 “ays based on the criteria established in L0CFR50.46.

The change in the PCT for th: large break LOCA model is not significant.
However, it is also being reported to keep the Staff informed.

In neither case have the licensing limits of 10CFR50.46 been exceeded. An
adequate margin in the PCT remains, and no reanalysis is required.

Attacnment 1 to this letter provides a report describing changes to the
Westinghouse ECCS evaluation models, as applicable to Millstone Unit No. 3.

Attachment 2 provides information regarding recently identified safety issues
that are currently under investigation by Westinghouse.

Attachment 3 provides an ECCS Evaluation Model Margin Assessment which

accounts for the permanent changes from the resolution of the issues
described in Attachment 1. The assessment does not include temporary margin
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Section 3.5.1 of Reference 3. Evaluation of the limiting fuel
rod initial fill pressure assumption vevealed that this model
was uced outside of the arplicable range in the small breas LOCA
Evaluation Model calculations, allowing the cladding to expand
and contract more rapidly than it should. The wodel was
corrected to fit applicable data over the range of small break
LOCA econditions. Correction of the cladding strain wodel
affects the small break LOCA Evaluation Model calculations
through the fuel rod internal pressure initlal condition
assumption.

Effect of Changes:

Implementation of the corrected cladding creep equation results
in & swall reduction in the pellet to cladding gap when the RCS
pressure exceeds the rod internal pressure and increases the gap
after RCS pressure falls below the rod internal pressure. Since
the cladding typically demonstrates very little creep toward the
fuel pellet prior to core uncovery when the RCS pressure exceeds
the rod internal pressure, implementation of the correlation for
the appropriate range has a negligible benefit on the peak
cladding temperature calculation 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
expansion of *he cladding away from the fuel compared to what
was previously calculated and results in a PCT penalty because
the cladding is closer to the fuel.

Calculations were performed to assess the effect of the cladding
strain modifications for the limiting three-inch equivalent
diameter cold le«) break in typical three-loop and four-loop
plants. The results indicated that the change to the calculated
peak cladding temperature resulting from the cladding strain
model change would be less then 20°F. The effect on the
calculated peak cladding temperature depended upon when the peak
cladding temperature occurs and whether the rod internal
pressure was above or below the system pressure when the peak
cladaing temperature occurs. For the range of fuel rod internal
pressure initial conditions, the combined effect of the fuel rod
internal pressure and the cladding strain model revision is
typically bounded by 40°'F., However, in an e¥rreme case, the
combined effect could be as large as 60°F,

Status:

Modifications to the small break LOCA cladding strain model for
application to the appropriate range of conditions have been
implemented and the effect of rod internal pressure initial
condition assumption assessed. Since changes to the strain
model may also affect assumptions concerning the limiting time
in the core cycle due to the propensity for cladding burst, the
small break LOCA limiting time in the core cycie assumptions are
being reviewed and a conclusion regarding their continued
validity will be determined by the end of 1991.
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2.3 NOTRUN? Code Solution Convergence

Change Description;

In the development of the NOTRUMP small break LOCA ECCS Evalua-
tion Model, a number of noding sensitivity studies were
performed to demonstrate acceptable solution convergence as
required by Appendix K to 10CFR50, Temporasl solution conver-
gence sensitivity studies vere performed by varying input
parameters which govern the rute of change of key process
variables, such o8 changes in the pressure, wmass, and internal
energy. Standard input values were specified for the i(nput
parsmetars which govern the time step size selectlion. However,
since the initial studles, modifications were made to the
NOTRUMF computer program to enhance code performance and
fmplement necessary wodifications (Reference 15). Subsequent to
the modifications, solution convergence was not re-confirmed.

To analyze changes in plant operating conditions, sensitivity
studies were performed with the NOTRUMP crmpv* ~ rode for
variations in initial RCS pressure, auxi{liary feedwacer flow
rates, power distribut.on, ete., which resulted in peak cladding
temperature (PCT) variations which were greater than anticipated
based upon engineering judgement. In addition, the divection of
the PCT varlation conflicted with engineering judgement expecta-
tions in some cases. The unexpected variabllity of the sensi-
tivity study results indicated that the numerical solution may
not be properly converged,

Sensitivity studies vere performed for the time step size selec-
tion eriterie which culminated in a revision te the recommended
time step size selection eriveria inputn Fixed input values
originally recommended for the rteady state and all break tran-
sient calculations were modifled to assure converged results.
The NOTRUMF code was re-verified agalnst the SUT-08 Semiscale
experiment, and it was conflirmed that the code adequately
predicts key small bresk phenomena.

Ettect of Changes:

Generally, the wodifications result in small shifts in timing or
core uncovery and recovery. However, these changes may resvit
in a change in the calculated peal cladding temperature which
exceeds 50°F for some plants. Based on representative calcula-
tions, however, this change will wost likely result in a reduc-
tion in the calculated peak cladding temperature. Siace the
potential beneficial effect of a non-converged solution {s plant
specific, & generic PCT effect cannot be provided. However, It
has been concluded that current licensing basis results remain
valid since the resuits are concervative rel~tive to the change.

Status:

This change has been implemented and will be used in all future
analyses.
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3.0 EVALUATION MODEL APPLICATION CHANGES
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The following section describes chunges in the way the LOCA Evalua-
tion Model is applied, or provides additional inforwation en the
method of application,

3.1 Larse Break LOCA Power Distribution Assumptien
Background:

Appendix K to 10CFR50 requires that the power distribution which
vesults in the most severe calculated consequences be used in
the ECCS Evaluation Model calculations, The power distributions
to be studied are those expected to occur during the core life-
time.

The current basis for all Vestinghouse large bresk LOCA Evalua-
tion Model {5 the chopped cosine power distribution. This
distribation ls symmetrical and is defined by two quantities:
the ratio of peak linear power relative to the average (FQT),
and the ratio of hot rod Integral power relative to the average
(FaH) . This power distribution was found to produce the highest
peak cladding ewperature (PCT) when compared to power distribu-
tions rkeved to the top or bottom oi “he core in studles per-
formed by Vestinghouse and submitted to the NRC. Typlcally the
power distributions were assumed to peak at discrete elevations
in the core (4, 6, 8, and 10 feet). 1t was also assumed that
the key parameters affecting PCT were the FQT, FAH, the peak
power locatlon, and integral of power to the peak pover eleva-
tion,

Calculations perforwed with the advanced LOCA Evaluation Models,
BART and BASH, which examined pesk power locations and pover
distributions which were not considered In the original
analyses, under some clrcumstances lead to PCTs greater than
those calculated with the cosine distribution. This behavior
was revesled vhen performing power distribution studies for core
designs with relatively low FQT and relatively high FAH. Fur-
ther studies revealed that, in addition te FQT, FAH, and peak
power location, but whose power was distributed differently
along the rod could result in significantly different PCTs.

Westinghouse has completed an analysis effort to understand and
properly account for the effect of skewed power distributions on
the calculated large break LOCA PCT. This effort included the
identiflication ef the worst power distributions that could occar
during core life with full consideration of the current
generation of reload core designs.

Change Doscription:
As a recult of these studies, revisions have been made to the

current reload and safety analysis methodology which accounts
for the variability in power distributions from cycle to cycle
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rupture is calculated to . sour may be predicted later in the
LOCA transient, since the lower power rod will take longer (o
heat up to levels where swelling and rupture will eceour.

A review of the Vestinghouse wodel used to predict assembly
blockage vas performed. This wcdel was developed from the
Westinghouse Multi-Rod Burst Tests (MRBT) and was the model used
to determine assembly vide blockage until replaced by the
NUREG-0630 model starting in 1980, These wodels provide the
means for determining assembly wide blockage once the mean burst
strain has been established, lwmplementation of these burst
wodels has relied upon the average rod to provide the wean burst
strain., The average rod is & lov pover rod producing the powver
of the average of rods In the hot assenbly and (s primarily used
to calculate the enthalpy rise in the hot assembly. Use of the
average rod in the model assuwes that the time at which blockage
is calculated to occur is represented by the burst of the
average rod. A reviev of current hot assewbly power distribu-
tions Indicat » that in general the average rod in the hot
assembly 1s ¢ w0 representative of the largest number of rods in
the assembly, so that burst of this rod adequately represents
when most of the rods will burst. With this representation,
however, the true onset of blockage would likely begin earlier,
45 the highest power rods reach thelr burst temperature. This
time Is estimated to be a few seconds prior to the time when the
average rod bursts.

Large break LOCA wvaluation Models which use BART or BASH
simulate the hot assembly rod with the actual average power,
while older Eveluation Models use an average rod power which is
adjusted downward to account for thimbles (this is described in
detail in Addendum 3 to Reference 7). 1If burst occurs after the
flooding rate has fallen below one 1noh per second, the time at
vhich the blockage penalty is calculatec vill be delayed for
these older Evaluation Models.

Change Description:

Ample experimental evidence currently exists which shows the
flow blockage does not result in a heat transfer penalty dur.ng
@ 1OCA. In addition newer Evaluation Models have been
devaloped and licensed which dewonstrate that the older Evalua-
tien Medels contain & substantial amount of conservatism,
Vestinghouse concluded that further artificial changes to the
ECCS Evaluation Models to force the calculation of an earlier
burst time were not necessary. In rare instances where burst
has not oceurred prior to the flooding rate falling below
1.0-inch/second, the results of the ECCS analysis calculation
are supplemented by a permanent assesswent of margin, Typlcally
this will only occur in cases where the calculsted PCT is low.
Westinghouse concludes th t no wmodel change is required to
calculate an earlier burs. time,
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The abllity of the steam generator to continue to perform its
safety functive was established by evaluating the effect of the
resulting flovw area reduction on the LOCA PCT, Tie postilated
break examined was the steam generator outlet break, because
this break was judged to result in the greatest loads on the
stean generator, and thus the greatest flov 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 & low PCT.

In April of 1990, in considering the effect of the combination
of LOCA+ SSE loadings on the steam generator component, it was
determined that the potential for flow area reduction due to the
contribution of SSE loadings should be included in other LOCA
analyses. With SSE loadings, flow area reduction may occur in
all steam generators (not just the faulted loop). Thersfore, it
was concluded that the effects of flow area reduction during the
wost limiting primary pipe break affecting LOCA PCT, 1. e., the
reactor vessel inlet break (cold leg break LOCa), had to be
evaluated to confirm that 10CFR50 .46 limits continue to be met
and that the affected steam generators will continue to perform
their intended safety function,

Consequently, the action was taken to address the safety signif-
fcance of steam generator tube collapse during & cold leg break
LOCA. The effect of flow area reduction from combined LOCA and
SSE loads was estimated, The magnitude of the flow area reduc-
tion was considered equivalent to an increased level of stean
generator tube plugging. Typlcally, the area reduction was
estimated to range from O to 7.5 percent, depending on the
magnitude of the seismic loads. Since detalled non:linear
seismic analyses are not avallable for Series 51 and earlier
design steam generators, some area reductions had to be estimat-
ed based on available information. For most of these plants, a
5 percent flow area reduction was assumed to occur in each steanm
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 vas assumed negligible, since the additional
area reduction, 1if it occurred, would occur enly in the broken
loop steam gencrator,

Westinghouse recognizes that, for most plants, as required by
GDC 2, “Design Basis for Protection Against Natural Phenomena,”
that steam generators wust be able to withstand the effects of
combined LOCA + SSE loadings and continue to perform their
intended safety function. It is judged that this reguirement
applies to undergraded, as well as locally degraded, steam
generator tubes. Compliance with GDC 2 is addressed below for
both 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 deforma-
tion or collapse as a result of the combination of LOCA loads
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with SSE loads does not confliet with the requirements of GDC 2.
During & large break LOCA, the intended safety functions of the
steaw generator tubes are to provide a flow path for the venting
of stean generated in the core through the RCS plpe break and to
provide & flow path such that the other plant systems can
perform their intended safety functions in mitigating the LOCA
event .

Tube deformation has the same effect on the LOCA event as the
plugging of steam generator tubes. The effect of tube deforma-
tion and/or collapse can be taken into account by assigning an
sppropriate PCT penalty, or accounting for the area eduction
dirvectly in the analysis. Evaluations completed to date show
that tube deformation results in acceptable LOCA PCT. From &
steam generator structural integrity perspective, Section 111 of
the ASME Code, recognizes that inelastic deformation can occur
for faulted condition loadings. There are no requirements that
equate steam generator tube deformation, per se, with loss of
sefety function, Cross-sectional bending stresses ln the tubes
at the tube support plate elevations are considered secondary
stresses within the definitions of the ASME Code and need not be
considered in establishing the limits for allowable steam
generator tube wall degradation. Therefore, for undergraded
tubes, for the expected degree of flov area reduction, and
despite the calculation showing potential tube collapse for a
limited number of tubes, the steam generators continue to
perform their vequired sa’ety functions after thy combination of
LOCA + SSE loads, weeting the requirements of GDC 2.

During a Novemwber 7, 1990 meeting with & utility and the NRC
staff on this subject, a concern was ralsed that tubes with
partial wall cracks at the tube support 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 wis noted that inleakage is
nov addressed in the existing ECCS analysis. WVestinghouse did
not consider the potential for secondary to primary inleakage
during resolution of the steam generator tube collapse {tem,
This is a relatively new item, not previously addressed, since
cracking at the tube support plate elevations had been
insignificant in the early 1980s when the tube collapse item was
evaluated in depth. There is ample data available which dewon-
strates that vndergraded tubes maintaln thelr integrity under
collapse load: . There is also some data which shows that
cracked tubes ‘0 not behave significantly differently from
uncracked tubes vhen collapse loads are applied. However,
cracked tube data is available only for round or slightly
ovalized tubes.

It {s important to recognize that the core melt frequency
resulting from & combined LOCA + SSE event, subsequent tube
collapse, and significant steam generator tube inleakage is very
low, on the order of 10°%/RY or less. This estimate takes into
account such factors as the possibllity of a seismically induced
LOCA, the expected occurrence of cracking in a tube as a
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function of helght in the steam generator tube bundle, the
localized effect of the tube support plate deformation, and the
possibility that a tube wnich {s identifled to deform during
LOCA + SSE loadings woula alse contain a partial through-wall
crack which would resu't in significant inleakage. To further
reduce the likelihood that cracked tubes would be subjected to
collapse loads, eddy current inspection requirements can be
established, The inspection plan would reduce the potential for
the presence of cracking In the regions of the tube support
plate elevations near wedges that are most susceptible to
collapse which may then lead to penetration of the primary
pressure boundary and significant inleakage during & LOCA + SSE
event .

Change Description:

As noted shove, detalled analyses which provide an estimate of
the degree of flow area reduction due to both seismic and LOCA
forces are not available for all steam generators. The informa-
tion that does exist indicates that the flow area reduction may
range from O to 7.5 percent, depending on the magnitude of the
postulated forces, and accounting for uncertainties. It is
difficult to estimate the flow area reduction for a particular
steam generator design, based on the results of a different
design, due 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 assoclated with
flow area reduction and tube leakage from & cowbined selswic and
LOCA event has been shown to be exceedingly low. Based on this
low risk, it {s considered adequate to assume, for those plants
which do not have a detalled analysis, that 5 percent of the
tubes are susceptible to deformation.

The effect of potential steam generator area reduction on the
cold leg break LOCA peak cladding temperature has been either
analyzed or estimated for each Westinghouse plant. A value of
5 percent area reduction has been applied, unless a detailed
non-linear analysis is available. The effect of tube deforma-
tion and/or collapse will be taken into account by allocating
the appropriate PCT margin, or by representing the area reduc-
tion by assuming additional tube plugging in the analysis,

Status:

Complete .

Broken Loop Safety Injection Flow in Small Breaks

Background:

In the Vestinghouse NOTRUMP swall break Evaluation Model, it is

assumed that the safety injection water which flows to the loop
in which the break is postulated to occur is entirely discharged
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“Calculational Model for Core Reflooding After a Loss-of -Coolant
Acclident (WVREFLOOD Code) " WCAP 8171 (Non-Proprietary),
June 1974

“LOCTA-1V Program: Lloss-of-Coolant Transient Analysis, ”
WCAP- 8305, (Non-Proprietary), June 1974,

“Contalnment Pressure Analysis Code (COCO),"™ WCAP-B326
(Non-Proprietary), June 1974,

“Long Term lce Condenser Contaimnment Code~lotic Code, " WCAP-8355
(Non-Proprietary), July 1974,

“Westiiy . .ouse ECCS Evaluation Model: 1981 Version,”
WCAP-9221-A, Revislen 1 (Non Proprietary).

“BART-Al: A Computer Code for the Best Estimate Analysis of
Reflood Transients ™ WCAP-9695.A (Non-Proprietary), March 1984,

“The 1981 Version of the Westinghouse ECCS Evaluation Model
Using the BASH Code " WCAP-11524-A (Non-Proprietary),
March 1987,

“Westinghouse Large Break LOCA Best Estimate Methodology,”
WCAP-12130-A (Non-Proprietary), Volumes 1, 2, December 1988,

“WFLASH - A Fortran IV Computer Program for Simulation of
Transients in a Multi-Loop PWR," WCAP-8261-A (Non-Proprietar:),

“Westinghouse Emergency Core Cooling System Small Break
October 1975 Model ™ WCAP-8971-A (Non-Proprietary).

“NOTRUMP: A Nodal Transient Small Break and General Network
Code , " WCAP-10080-A (Non-Proprietary).

“Westinghouse Small Break ECCS Evaluation Model Using the
NOTRUMFP Code," WCAP-10081-A (Non-Proprietary).

“Westinghouse Large Break LOCA Best Estimate Methodology,
Volume 1: Model Description and Validation, Addendum 4: Model
Revisions " WCAP-12130, Revision 2, Volume 1, Addendum 4
(Non-Proprietary), Nissley,K M. E., et al, August 1990,

“10CFR50 .46 Annual Notificatlon for 1989 of Modiflications in
Westinghouse ECCS Evaluation MoZels,” NS-NRC-89-3633, Letter
from W. J, Johnson (Vestinghouse) to T. E. Murley (NRC), Dated
Outober 5, 1988,

“Large Break LOCA Power Distributien Methodology,"™ WCAP-12935
(Non-Proprietary), May 1991,
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SUMMARY OF LOCA 1SSUES
CURRENTLY BEING EVALUATED
BY WESTINGHOUSE
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have been appropriastely considered in the RCCA drop time used in the LOCA
analyses. Consideration of these loads could result in an increased time
for RCCA insertion and the fallure of additional RCCAs to insert. Delays
in the insertion of the RCCAs could have & small effect on the peak
cladding temperature due to assumptions regarding the transition from full
power to shutdown decay heat conditions.

While this {tem requires further evalustion, preliminary examination of the
effect »f the loads for a typical three-loop plant with 17 X 17 gulde
tubes, a typlcal four-loop plant with 17 X 17 gulde tubes, and a typical
four loop plant with 15 X 15 gulde tubes Indicates that the control rod
fnsertion and rod drop time is not significantly affected by the deflec-
tions of the gulde tubes due to the loads.

Small Breek Secondary Side Modeling

For small break LOCAs, Vestinghouse assumes that the main feedwater flow is
isolated early in the event. The early isolation was assumed to be
conservative since it Increased the potential for uncovering of the steam
generator tube bundle on the secondary side which would reduce the primary
to secondary heat removal capability. Typically, Westinghouse analyses
assumed that main feedwater flow during a small break LOCA was i(solated

5 seconds after the reactor trip signal as & result of the closure of the
wain feedvater isolation valve or main feedwater flow regulation valve when
off-site power (s lost.

However, a longer time for lsolation of the main feedwater flow could also
reduce the total secondary side decay heat removal capability due to the
modeling of the effect of throttling of the lower enthalpy auxiliary
feedwater flow. If Increased amounts of main feedwater [low were
delivered, a reduced amount of lower enthalpy suxiliary feedwater flow
would be delivered prior to throttling, thereby reducing the secondary side
heat removal capability., The effect of this item is complicated by the
discovery of a discrepancy in the modeling of the steam generator secondary
side mixture level *racking inputs. The input discrepancy would delay the
time at which throttling of the auxiliary feedwater flow would occur in the
model .

While this {tem requires further evaluation, there is reasonable assurance
that analysis results obtained with the conservative representation of the
steam generator socondary side in the NOTRUMP swall break LOCA ECCS
Evaluation Model will bound analysis results obtained with a wmare realistic
representation of the reactor coolant system.

Small Break LOCA Burst and Mlockage Considerations

For small break LOCAs Weustinghouse assumes that, consistent with the large
break LOCA assumptions, ‘he ‘uel rod Iinitial conditions that result in the
highest caleulatsd pedk clodding temperature (PCT) result from beginning of
1ife conditions. Typleally, rupture of the fuel cladding is not calculated
for beginoing of 1ife tuel rod conditions in a smsll break LOCA. As the
fuel rod internsl pressure increases with burnup, rupture of the cladding
would be calculated during & small break LOCA potentially resulting In an
frcrease in the PCT due to flow blockage effects and the effect of the
metal water reaction on the inside of the cladaing.

08




Based upon a limited number of sensitivity studles, Westinghouse observed
lower calculated PCTs for the middle and end of life fuel rod conditions
due to the benefits available from reductions in the fuel operating
temperature and the cladding high tempeiature creep performance, both of
which offret the penalties resulting from flow blockage due to fuel
cladding rupture and the metal -water reaction on the inside of the
cladding. However, in the fuel rod studies performed, a rupture of the
cladding resulted early in the cladding heatup transient. The Inside
metal -water reaction resulted in a swall PCT penalty relative to & case
which ¢id not burst, but the overall burnup benefits resulted in & lower
PCT, However, the metal -water reaction, in these studles, was not as
vigorous as could be calculated should the rupture of the cladding occur
later in the transient when the cladding temperatures were higher. A
rupture of the cladding later in the heatup transient could lead to an
increased metal -vater reaction rate and a higher PCT. Consequently, a more
limiting time in life could be calculated {f the rupture of the cladding
were calculated to occur just prior to reversal of the cladding heatup
transient,

It should be noted that rupture of the fuel rod will occur at some time in
fuel rod life for certain postulated small break LOCAs. However, rupture
of the fuel rod at lov cladding temperatures does not significantly affect
the PCT results. For the Westinghouse swall breask LOCA ECCS Evaluation
Model, fuel rod rupture at cladding temperatures lower than approximately
1700*F would result in a benefit to the calculated PCT since the cladding
strains avay from the fuel pellets.

Higher fuel rod internal pressures representative of the middie-of-life and
end-of-1ife conditions tend to result in & rupture of the cladding early in
the cladding heatup transient. The allows inside metal-water reaction to
build up an oxide layer at lower temperatures and results in a small PCT
penalty relative to a case which did not burst., However, the metal -water
reaction s not as vigorous as could be calculated If the rupture of the
cladding were to occur later in che transient when the cladding tempera-
tures were higher. A rupture of the cladding later in the heatup transient
would lead to an increased metal-water resction rate and a higher PCT.

The limiting time in life will not result at end-of-life conditions and
probably not widdle-of-life conditions even though fuel rod rupture,

metal -water reaction on the inside of the cladding, and flow blockage would
be calculated to occur in these instances, The higher rod internal
pressures vill cause the fuel rods to rupture early in the cladding heatup
transient, The buildup of an oxide layer at lower cladding temperatures
will {nhibit the metal water reaction and prevent the heat addition which
would result from a rupture of the fuel rod at higher cladding tewpera-
tures .

The limiting time in life consists of the fuel rod pressure and temperature
conditions which would result in burst occurring at the PCT time if rupture
were inhibited., For lower calculated peak cladding temperatures, the
effect Is insignificant. However, at higher cladding temperatures, the
effect could be significant. While potentially significant, margin in the
swall break LOCA power distribution assumption, and othur small break LOCA
analysis assumptions could offset the deleterious effacts. Westinghouse
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REPORTING OF 10CFRS50 46 MARGIN UTILIZATION

LARGE BREAK LOCA

FUANT NAME: MILLSTONE UNIT 2

A,
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ANALYS1S8 OF RECORD
(Comments: Evaluation Model: BASH
QT = 2.6
FdH « 1.7
SCTP = 10%
Other: VANTAGE SH FUEL)

PRIOR LOCA MODEL ASSESSMENTS - 1989
(Permanent Assessmwent of PCT Margin)

PRIOR LOCA MODEL ASSISSMENTS - 1990
(Permanent Assessment of PCT Margin)

CUKRENT LOCA MODEL ASSESSMENTS - 06/1991
(Permanent Assessment of PCT Margin)

| P FUEL ROD INITIAL CONDITION INCONSISTENCY
2. LB-LOCA BURST & BLOCKAGE ASSUMPTION

3. SG TUBE SEISMIC/LOCA ASSUMPTION

APCT = & Q. 0°F

APCT = _¢ 0 .0'F

APCT = ¢ _10.0°F

APCT = 4 __0.0°'F
APCT » ¢ __6.4°F

10CFRS0 .59 SAFETY EVALUATIONS - (Permanent Assessment of PCT Margin)

LICENSING BASIS PCT + MARGIN ALLOCATION

APCT = ¢ 0. 2°F
APCT = _2149 8°F






