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Pacific Gas and Electric Company 77 Beate Street
San Francisco, CA 94106
415/973-4684
TWX 910-372-6587

James D. Shiffer
Senior Vice President and
General Manager
Nuclear Power Generation

August 14, 1991

PG&E Letter No. DCL-91-204

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
10 CFR 50.46 Annual and 30-Day Report of Changes to ECCS
Evaluation odels

Gentlemen:

Pursuant to 10 CFR 50.46, enclosed are results of changes in the
Westinghouse EmergenotI,'Core Cooling System (ECCS) evaluation models.
These changes affect Peak Cladding Temperature (PCT) calculations. The
estimated effects on the current licensing basis LOCA analyses are
presented for Diablo Canyon Power Plant (DCPP) Units 1 and 2.

The enclosed Annual Report covers changes implemented from March 1990
through May 1991. The 30-Day Report is submitted in response to a
Westinghouse notification received by PG&E on July 15, 1991. This
notification identified significant model changes, as defined in
10 CFR 50.46.

The calculated PCT values for DCPP Units 1 and 2 are within the PCT
limit of 2200'F specified in 10 CFR 50.46 and no further action by PG&E
is required.

Sincerel ,

J. D. Shi f r

cc: Ann P. Hodgdon
John B. Martin
Phillip J. Morrill
Paul P. Narbut
Harry Rood
CPUC
Diablo Distribution

Enclosure
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P c Letter No. DCL-91-204

ENCLOSURE

10 CFR 50.'46 REPORT OF CHANGES TO ECCS EVALUATION MODELS

INTRODUCTION

10 CFR 50.46 requires licensees to provide an annual report to the NRC on the
nature of changes to an acceptable Emergency Core Cooling System (ECCS)
evaluation model, or changes in the application of such a model that affect
the peak cladding temperature (PCT) calculation, and to provide the estimated
effect on the limiting ECCS analysis. Additionally, if the change is
significant, the report shall be provided within 30 days. As defined in
10 CFR 50.46, a significant change is one which results in a calculated PCT
difference of more than 50'F from the temperature calculated for the limiting
transient using the last acceptable model, or is a cumulation of changes such
that the sum of the absolute magnitudes of the respective temperature changes
is greater than 50'F.

The last annual 10 CFR 50.46 report for Diablo Canyon Power Plant (DCPP) Units
1 and 2 was submitted by PG&E on August 22, 1990, in DCL-90-213. The report
covered ECCS model changes from March 23, 1989 through March 22, 1990. While
preparing this year's annual report, on July 15, 1991, PG&E received
notification from Westinghouse of ECCS evaluation model changes made during
the period of August 1990 through May 1991. In order to provide the NRC with
the most up-to-date status, this report documents the most recent changes
reported to PG&E by Westinghouse, as well as any changes that occurred from
March 1990 to August 1990. Hence, this report covers changes made to the ECCS
evaluation models from March 1990 through May 1991.

The Westinghouse notification contained permanent evaluation model changes
that were significant and require a 30-day report. Hence, this report
satisfies both the annual and the 30-day reporting requirements of
10 CFR 50.46.

Chan es to Lar e Break LOCA Evaluation Models

The model changes affecting the large break LOCA evaluations are discussed
below.

Fuel Rod Initial Condition Inconsistency: Modifications were made to
the LOCA fuel rod computer models used in the LOCA evaluation models to
maintain consistency with the latest approved version of the fuel rod
design computer models used to predict fuel rod normal operation
performance. The effect of the modifications on the calculated PCT was
calculated by Westinghouse for,. typical four-loop plants using the BASH
evaluation model with the modifications incorporated. The BASH
calculations showed that the PCT increased by less than 10'F.

Steam Generator Tube "Seismic/LOCA Assumption: Detailed analyses that
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
information that exists indicates that the flow area reduction may range
from 0 to 7.5 percent, depending on the magnitude of the postulated
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forces, and accounting for uncertainties. The effect of potential steam
generator flow area reduction on the cold leg break LOCA PCT has been
analyzed or estimated by Westinghouse. A value of 5 percent area
reduction has been applied. The estimated effect of tube deformation
and/or collapse is a 30'F increase in PCT.

Power Distribution Assumption (Temporary Model Assessment):
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 identification of the
worst power distributions that could occur during core life with full
consideration of the current generation of reload core designs. As a
result of this effort, revisions have been made to the current reload
and safety analysis methodology, which accounts for the variability in
power distributions from cycle to cycle and plant to plant. This
revision provides a means of determining that the current basis (i.e.,
the chopped cosine) is expected to remain limiting, but also provides
for identifying and analyzing the most severe expected power
distribution, if different from the chopped cosine. Until this
methodology is implemented for DCPP, a temporary 100'F PCT penalty is
applied to ensure that 10 CFR 50.46 limits are met.

Margin Allocations (Temporary Use of PCT Hargin): These margins are
being used to temporarily offset the previously described PCT penalties.

(1) Analysis margins used: 0.05 Fq

VANTAGE 5 LOCA analyses were performed by Westinghouse using a
conservative Fq value of 2.50. Since the Diablo Canyon Technical
Specification has a limit of Fq = 2.45, the Fq margin was utilized
for PCT benefit. The PCT benefit was determined by Westinghouse
to be 52'F.

(2) Plant margins used: 14X SGTP

The 14K Steam Generator Tube Plugging (SGTP) margin was determined
by Westinghouse to correspond to a 56'F PCT benefit. Use of this
margin reduces allowed SGTP margin from 15K to 1X.

(3) Fuel margins used: 0.05 Pbar-HA

Pbar-HA is the ratio of the average power in the hot assembly to
the average core power and is one of the reload safety analysis
checksheet parameters. The PCT benefit was determined by
Westinghouse from the available margin between the analysis value
of 1.47 and the value of 1.42 used in the core designs. The PCT
benefit was determined by Westinghouse to be 36'F.
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The sum of the PCT changes is presented below.

Units 1 and 2

Large Break LOCA PCT (March 22, 1991): 2183'F

Permanent Model Assessments
Fuel Rod Initial Condition Inconsistency
SG Tube Seismic/LOCA Assumptions

Temporary Model Assessments
Power Distribution Assumption

Margin Allocation
Analysis Margin: 0.05 Fq
Plant Margin: 14M SGTP
Fuel Margin: 0.05 Pbar-HA

Large Break LOCA PCT (Hay 31, 1991):

+ 10'F
+ 30'F

+ 100'F

52'F
56'F
36'F

2179'F

The individual PCT assessments and margins reported above were conservatively
determined by Westinghouse. Westinghouse has reasonable assurance that the
arithmetic summation of these individual assessments and the subtraction of
the individual margins is conservative, and bounds any synergistic effects
that may occur when the model changes are collectively considered. This
assurance is based upon Westinghouse's knowledge of the physics of the LOCA
phenomena and upon known evaluation model sensitivities. Although the sum of
the absolute value of the changes is greater than 50'F, the resulting PCT
value is still below the 10 CFR 50.46 limit of 2200'F. Therefore, no
reanalysis, beyond that already performed, is required to demonstrate
compliance with 10 CFR 50.46.

Chan es to Small Break LOCA Evaluation Models

The model changes affecting the small break LOCA evaluations are discussed
below.

Fuel Rod Initial Condition Inconsistency: Changes were made by
Westinghouse to make the LOCA fuel rod computer models consistent with
the fuel rod design computer models used to predict fuel rod normal
opei ation performance. The effect of the changes on the small break
LOCA analysis PCT calculations was calculated by Westinghouse, using the
1985 small break LOCA evaluation model, for typical four-loop plants.
Westinghouse calculations showed that a PCT increase of 37 F bounds the
effect on the calculated PCT.

NOTRUHP Solution Convergence Reliability: Modifications were made by
Westinghouse to the NOTRUHP computer program to enhance code performance
and implement necessary modifications. Subsequent to the modifications,
solution convergence was not reconfirmed. Sensitivity studies were
performed for the time step selection criteria which culminated in a
revision to the recommended time step size selection criteria inputs.
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Fixed input values originally recommended for the steady state and all
break transient calculations were modified to ensure convergence.

The modifications resulted in small shifts in timing of core uncovery
and recovery. Due to the plant-specific nature of these shifts,
Westinghouse could not provide a generic PCT effect. However, based on
representative calculations, this change will most likely result in a
reduction in the calculated PCT. Therefore, Westinghouse concluded that
the current licensing basis results remains conservative.

Small Break LOCA Rod Internal Pressure Assumption: The Westinghouse
small break LOCA ECCS evaluation model analyses assume that higher fuel
rod initial fill pressure leads to a higher calculated 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 fuel pellets when the fuel
rod internal pressure is higher than the RCS pressure. A lower fuel rod
initial fill pressure could then result in a higher calculated peak
cladding temperature. Calculations were performed by Westinghouse to
assess the effect of the cladding strain modifications for the limiting
four-loop plants. 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 bounded by 40'F for Westinghouse
four-loop plants.

The sum of the PCT changes is presented below.

Small Break LOCA PCT (Harch 22, 1991):

Permanent Hodel Assessments
Fuel Rod Initial Condition Inconsistency
NOTRUHP Solution Convergence Reliability
SB-LOCA Rod Internal Pressure Assumption

Unit 1

1582'F

+ 37'F
+ O'
+ 40'F

Unit 2

1665'F

+ 37'F
+ O'
+ 40'F

Small Break LOCA PCT (Hay 31, 1991): 1659'F 1742'F

The individual PCT assessments discussed above were conservatively determined
by Westinghouse. Westinghouse has reasonable assurance that the arithmetic
summation of these individual assessments is conservative, and bounds any
synergistic effects that may occur when the model changes are collectively
considered. This assurance is based upon Westinghouse's knowledge of the
physics of the LOCA phenomena and upon known evaluation model sensitivities.
Although the sum of the absolute value of the changes is greater than 50'F,
the resulting PCT value is still well below the 10 CFR 50.46 limit of 2200'F.
Therefore, no reanalysis, beyond that already performed, is required to
demonstrate compliance with 10 CFR 50.46.
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