
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

William J Museler
Site Vice President
Watts Bar Nuclear Plant

MAR 1 7 1993

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

Gentlemen:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

WATTS BAR NUCLEAR PLANT (WBN) - EMERGENCY CORE COOLING SYSTEM (ECCS)
EVALUATION MODEL CHANGES

This letter is notification of recent changes to WBN's ECCS evaluation model.
It is intended to satisfy both the 30-day and the annual reporting
requirements of 10 CFR 50.46. The last annual report of ECCS model changes
for WBN was submitted in a letter dated July 13, 1992. The cumulative effect
of a recent change to the large-break loss-of-coolant accident analysis
(LBLOCA) and previous changes that were described in past annual reports
exceeds the threshold for a "significant" change in calculated peak cladding
temperature (PCT) as defined in 10 CFR 50.46. Therefore, TVA is reporting
this significant change within the 30-day time limit specified in
10 CFR 50.46.

Westinghouse Electric Corporation notified TVA on February 15, 1993, of
changes to WBN's ECCS evaluation model that had occurred since their last
annual notification of model changes. These recent model changes are
described individually in Enclosure 1. The PCT margin allocations resulting
from the ECCS evaluation model changes are summarized in Enclosure 2.

The only change that was determined to affect the calculated value of PCT for
LBLOCA analysis was the change for structural metal heat modeling.
Westinghouse determined that a conservative allowance for this change was a
-250F assessment against the calculated value of PCT using the approach
described in WCAP-13451, "Westinghouse Methodology for Implementation of
10 CFR 50.46 Reporting," dated October 1992.
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The sum of the absolute magnitude of this PCT assessment and the absolute
magnitudes of prior assessments (i.e. , +280F as shown in Enclosure 2) for
LBLOCA analysis is 530F. Although the numerical values of the individual
assessments were arrived at for different reasons, the sum of their absolute
magnitudes exceeds the 50'F threshold for a "significant" change as defined
in 10 CFR 50.46. Accordingly, TVA is reporting the cumulative change as
significant per the strict definition of the rule. However, TVA notes that
the actual effect of the current assessment and prior assessments is a net
change of +30F in the calculated value of PCT for LBLOCA analysis. The
revised PCT value for LBLOCA analysis including these assessments is 21290F.
This continues to be below the limit of 2200'F that is specified in
10 CFR 50.46.

When reporting a significant change to a plant's ECCS evaluation model,
10 CFR 50.46 requires the inclusion of "a proposed schedule for providing a
reanalysis or taking other action as may be needed to show compliance with
10 CFR 50.46 requirements." In view of the very small net change in PCT and
the substantial remaining margin below the 2200'F limit, TVA does not plan
to perform a LBLOCA reanalysis just to incorporate the model changes that
have currently been identified since the last analysis of record in 1987.
TVA will further evaluate the need for LBLOCA reanalysis in the next annual
report of ECCS evaluation model changes or sooner if another change affecting
the calculated value of PCT is identified.

As shown in Enclosure 2, there have been no ECCS evaluation model changes
that affected the calculated value of PCT for small-break loss-of-coolant
accident (SBLOCA) analysis since WBN's most recent SBLOCA analysis was
reported in a letter dated January 9, 1993. The calculated PCT for SBLOCA
analysis remains 20890F.

If you have any questions about the information provided in this letter,
please telephone John Vorees at (615) 365-8819.

Very truly yours,

William J. Museler

Enclosures
cc: See Page 3
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cc (Enclosures):
NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323



ENCLOSURE 1

DESCRIPTION OF CHANCES TO EMERGENCY CORE COOLING SYSTEM (ECCS) EVALUATION
MODEL

Structural Metal Heat Modeling

Background

A discrepancy was discovered during review of the finite element heat conduction
model used in the WREFLOOD-INTERIM code to calculate heat transfer from
structural metal in the vessel during the reflood phase. It was noted that the
material properties available in the code corresponded to those of stainless
steel. While this is correct for the internal structures, it is inappropriate
for the vessel wall which consists of carbon steel with a thin stainless internal
clad. This was defined as a non-discretionary change per Section 4.1.2 of
WCAP-13451, since there was thought to be potential for increased peak cladding
temperature (PCT) with a more sophisticated composite model. The model was
revised by replacing it with a more flexible one that allows detailed
specification of structures.

Affected Codes

WREFLOOD-INTERIM (used in the current large-break loss-of-coolant accident
(LBLOCA) analysis for WBN)

Estimated Effects

The estimated effect of this correction is a 250F PCT benefit.
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Spacer Grid Heat Transfer Error in BART

Background

During investigations into anomalous wetting and dryout behavior demonstrated by
the BART grid model, a programming logic error was discovered in the grid heat
transfer model. The error caused the solution to be performed twice for each
time step. The error was traced back to the original coding used in all of the
BART and LOCBART codes. This was defined as a non-discretionary change per
Section 4.1.2 of WCAP-13451. The error was corrected, and a complete
reverification of the grid model was conducted and transmitted to the NRC
(WCAP-10484, Addendum 1).

Affected Codes

BART (not applicable for WBN)
LOCBART (used in the current LBLOCA analysis for WBN)

Estimated Effects

Calculations performed with the affected code have consistently demonstrated
significantly better grid wetting and lower clad temperatures. A conservative
estimate of 00F PCT penalty has been assigned for this issue.
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Power Shape Sensitivity Model (PSSM)

Background

Historically, chopped cosine power shapes have been assumed to produce limiting
results in Westinghouse LBLOCA analyses. However, with the advent of more
advanced models (BART and BASH) it was discovered that, under certain
circumstances, top-skewed power shapes could potentially be more limiting. The
PSSM was developed to allow the assessment of shape-specific PCT trends in LBLOCA
analysis. As described in WCAP-12909-P and further clarified in ET-NRC-91-3633
(currently under NRC review), the methodology was developed from a large data
base of LBLOCA analysis results which used a wide variety of full-power power
shapes in typical 12-foot cores for Westinghouse-supplied fuel.

This methodology change is considered to be a non-discretionary ceiaiige as
described in Section 4.1.2 of WCAP-13451 and has been implemented prior to final
NRC review in accordance with Section 4.1.3 of WCAP-13451.

Affected Evaluation Models

1981 ECCS Evaluation Model with BART (not applicable for WBN)
1981 ECCS Evaluation Model with BASH (used in the current LBLOCA analysis for

WBN)

Estimated Effects

The implementation of this methodology reasonably assures that cycle-specific
power distributions will not lead to results more limiting than those of the
analysis of record. Therefore, there is no PCT effect for this methodology.
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Auxiliary Feedwater Flow Table Error

Background

The steam generator (SG) auxiliary feedwater (AFW) flow rate is governed by the
timing variable TIMESG(I). A minor logic error associated with this variable was
discovered which led to a step change in the AFW flow rate once the transient
time passed the value of TIMESG(7). Typically, this value is set equal to
11,000 seconds, and so this error would only affect very long transient
calculations. In addition, the nature of the error is to allow the AFW flow rate
to revert immediately to the full value of the main feedwater (MFW) flow rate.
This enormous step change has led to code aborts in the cases where it has
occurred.

This logic was corrected as a discretionary change as described in Section 4.1.1
of WCAP-13451. This determination is based on the fact that small-break loss-of-
coolant accident (SBLOCA) transients are generally terminated before the logic
error can have an effect coupled with the code's lack of capability to handle the
step change if it does occur. Therefore, it was reasoned that the logic could
not affect SBLOCA results.

Affected Evaluation Models

1985 SBLOCA Evaluation Model (used in the current SBLOCA analysis for WBN)

Estimated Effects

This error correction has no effect on any current or prior applications of the
evaluation model.
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Steam Generator Secondary-Side Modeling Enhancements

Background

A set of related changes which make SG secondary-side modeling more convenient
for the user were implemented into NOTRUMP. This model improvement involved
several facets of feedwater flow modeling. First, the common donor boundary node
for the standard evaluation model nodalization has been separated into two
identical boundary nodes. These donor nodes are used to set the feedwater
enthalpy. The common donor node configuration did not allow for loop-specific
enthalpy changeover times in cases where asymmetric AFW flow rates or purge
volumes were being modeled for plant-specific sensitivities.

The second improvement is the additional capability to initiate MFW isolation on
either loss of offsite power coincident with reactor trip (low pressurizer
pressure) or, alternatively, on safety injection signal (low-low pressurizer
pressure). The previous model allowed this function only on loss of offsite
power coincident with reactor trip. The AFW pumps are still assumed to start
after a loss of offsite power with an appropriate delay time to model diesel
generator startup and bus loading times.

The final improvement is in the area of modeling the purging of high-enthalpy MFW
after AFW is calculated to start. This was previously modeled through an
approximate time delay necessary to purge the lines of the high-enthalpy MFW
before credit could be taken for the much-lower-enthalpy AFW reaching the SG
secondary. This time delay was a function of the plant-specific purge volume and
the AFW flow rate. The new modeling allows the user to input the purge volume
directly. This then is used together with the code-calculated integrated
feedwater flow to determine the appropriate time at which the feedwaLer enchalpy
can be assumed to change.

These improvements are considered to be a discretionary change as described in
Section 4.1.1 of WCAP-13451. Since they involve only enhancements to the
capabilities and useability of the evaluation model and not changes to results
calculated consistently with the previous model, these changes were implemented
without prior review as discussed in Section 4.1.1 of WCAP-13451.

Affected Codes

NOTRUMP (used in the current SBLOCA analysis for WBN)

Estimated Effects

Because these enhancements only allow greater ease in modeling plant-specific SG
secondary-side behavior over the previous model, it is estimated that no effect
will be seen in evaluation model calculations.
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ENCLOSURE 2

SUMMARY OF PEAK CLADDING TEMPERATURE (PCT) MARGIN ALLOCATIONS RESULTING FROM
CHANGES TO THE EMERGENCY CORE COOLING SYSTEM (ECCS) EVALUATION MODEL

LCT (ac

Large-Break Loss-of-Coolant Accident (LBLOCA):

A. ANALYSIS OF RECORD (8/87)
(Westinghouse Calc-Note No. SEC-RSA-2579-CO)

(Based on BASH evaluation model, FQ=2.40, FAH=1.58,
and VANTAGE 5H fuel)

B. PRIOR PERMANENT LBLOCA MODEL ASSESSMENTS
(Refer to letters dated July 22, 1991, and July 13,

C. CURRENT LBLOCA MODEL ASSESSMENTS (2/93)
(Permanent assessment of PCT margin)
1. Structural metal heat modeling
2. Spacer grid heat transfer error in BART
3. Power shape sensitivity model

LICENSING BASIS PCT + MARGIN ALLOCATIONS

2126

SGTP=10%,

+28
1992.)

-25
0
0

2129

Small-Break Loss-of-Coolant Accident (SBLOCA):

A. ANALYSIS OF RECORD (6/92)
(Westinghouse Calc-Note No. SEC-SAI-3902-CO)

(Based on NOTRUMP evaluation model, FQ=2.40, FAH=1.58, SGTP-10%,
and VANTAGE 5H fuel)

B. PRIOR PERMANENT SBLOCA MODEL ASSESSMENTS
(Current analysis of record was first reported in a letter dated
January 9, 1993.)

C. CURRENT SBLOCA MODEL ASSESSMENTS (2/93)
(Permanent assessment of PCT margin)
1. Auxiliary feedwater flow table error
2. Steam generator secondary-side modeling enhancements

LICENSING BASIS PCT + MARGIN ALLOCATIONS

2089

0

0
0

2089
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