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U, 8, Nuclear Regulatory Commission
Documant Control Desk

Mail Station P1-137

Washington, DC 20555

SUBJECT: Arkansas Nuclear One - Unit |
Docket No. 50-313
License No, DPR-51
10CFR50 .46 Report - Significant
Change in Pask Cladding Temperature

Gent lemen:

Pursuant to 10CIR50.46 (a) (3) (ii), the following information is provided
concerning changes to the Arkansas Nuclear One, Unit 1 (ANO-1) Emergency
Core Cooling System (ECC8) analysis. The changes in the ECCS analysis
resulted in an increase in the estimated peak cladding temperature (PCT) of
greater than 50 degrees Fahrenheit from the previous temperature calculated
for the limiting plant transient. These changes are discussed below.

In letter 1CANGBOAP6, dated August 8, 1990, ANO-1 submitted the Cycle 10
Reload Report. As part of the analyses supporting this report, it was
demonstrated that the PCT for the 4~foot core elovation was 2160°F for an
assumed linear heat rate (LHR) of 16.1 kw/ft. In December 1990, the 4-foot
elevation LHR was reanalyzed using revised inputs from the NRC approved
TACO3 code, A reduced PCT of 1786°F was calculated for a 16.1 kw/ft LR,
[This reduction in PCT was reported to the NRC in letter from Mr, M. §,
Tuckman (Duke Power Company) dated January 14, 1991.] Subsequent .o the
ANO-1 eycle 10 reload report, the revised B&W analysis for 177-fuel
assembly (FA) lowered loop (LL} plants hecame applicable to ANO=1, 1In
April 1991, a winor input error was corrected in the 4-foot analysis that
yielded a revised PUT of 1793°F.

In July 1991, while performing linear heat rate calculations ‘o support the
Mark-B9 fuel design for the 177-FA LL plants, Babcock & Wilcox (B&W)
discovered an error in the application of the B&W ECCS evaluation model.
The core crossflow paths had been modeled incorrectly for the 2-, 4, 8-,
and 10-foot core elevation analyses that define the caurrent beginning-of=
life LUR limits for the 177-FA LL plants. The 6-foot core elevation
analyses had been modeled correctly.
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This is based on the temperature difference calculated with fuel
data input from TACOZ versus TACO3, Currently, all BOL calcula-
tions, except the 4-ft core elevation for the lowered-loop plants,
have been performed with TACO2-supplied initial steady-state
average fuel temperatures. Any new analyses would be performed
using TACO3 fuel data input. The decrease in PCT associated with
the lower TACO3 initial stored energy input would more than
compensate for the expected cladding temperature increase due to
the crossflow path modeling error. As previously stated, the 6-ft
elevation analyses for both RL and LL plant types do not contain
the crossflow modeling error, Tables 1 and 2 tabulate the
estimated changes in BOL PCTs at all elevations for the 177-FA LL
and RL plants, respectively.

Implementing the correct crossflow model at the 2-ft elevation is
expected to yield a 90°F increase in the PCT for both plant types.
The impact at the 4-ft elevation for the 177-FA RL plant would be
similar to that calculated for the LL plants. The potential impact
of the crossflow modeling error at the upper core elevations, 8-
and 10-ft for both plant types, is judged to be minimal (S0°F will
be estimated for conservatism).

Impact at Time-in-Life for all Core Elevations

It has been determined by analysis that end-of-life (EOL is defined
as the burnup corresponding to an internal pin pressure egual to
2200 psia) LHRs are bounded by the PCTs established at BOL;
therefore, the LHRs determined to ke valid at BOL are acceptable to
EOL. For various reasons, plant operational limits included, the
BOL LHR can be held constant at most elevations without any impact
on plant operation or safety. However, certain elevation LHRs do
become restrictive and analyses/evaluations are performed to allow
LHR increases as a function of burnup. The 177-FA RL plant
maintains constant LHRs at the 2-, 4-, 8-, and .0-ft elevations.
An evaluation performed at the 6-ft elevation for the RL plant
allows an LHR increase from 16.5 kW'ft to 18.0 kw/ft at 40,000
MWd/mtU (Reference 6). The 177-FA LL plants maintain constant LHRs
at the 6-, 8-, and 10-ft elevations. Analyses have been performed
for the LL plants to justify increasing the LHRs at the 2~ and .-ft
elevations at 1000 MWd/mtU. See Tables 3 and 4 for the tabulated
time-in-life LHR limits and the estimated/calculated PCTs for the
lowered-loop and raised-loop plants, respectively.
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Summary

In compliance with 10CFR50.46, (a)(3) (i) and (ii), the NRC is being
notified of a reportable change in the application uf the EM. An
analysis has been performed that results in an increase to the
previous PCT of greater than 50°F, In addition, calculations
supporting the 177-FA LL 2~-ft and 4-ft time-in-life LHR limits are
also being reported. In no case is the PCT calculated or evaluated
to be greater than the 2200°F acceptance criteria.

Should you or a member of your Staff wish to discuss this further,
please call me at B04/385-2817.

Very-¢erily yours,
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Table 1,

177-FA Lowered-Loop BOL PCTs

Elevation Fuel X-flow Error | LHR PCT
(ft) Performance (kw/ft) (*F)
Code
2 TACO2 yes 14.5 2028+
TACO3 yes 14.5 1778

TACO3

corrected

14.5

1868

TACO2

yes

16.1

2160*

TACO3

yes

16.1

1793+

TACO3

corrected

1878*

TACO2

NA

16.1

2073+

TACO3

NA

16.1

1823

8 TACO2 yes 17.0 1959+
TACO3 yes 17.0 1709
TACO3 corrected 1.0 1 1739

10 TAC02 yes 16.0 1757+
TACO3 yes 16.0 1507

The PCTs for these cases are calculated values,

estimated.

The PCTs specified at the 4-ft elevation are supported by analyses and are

TACO3

corrected

used as the basis for all estimates.

Not Applicable

16.0

1557

all other PCTs are
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Table 3.

Elevation
(ft)

Time-in-Life
(MWd/mV)

177-FA Lowered-Loop Time-in-

Fuel
Performance

X-flow Error

LHR
(kW/ft)

1000

Jes

15.5

1000

corrected

JAS.8

oL

Jes

15,5

_EOL

corrected

15.5

Composite**

yes

16.6

4
‘
2
4
@
[

NOTE: The 6-, 8-,
throughout the fuel cycle.

Composite

and,

10-ft elevation

same as BOL up to 1000 MWa/mtu.

corrected

LMRs and PCTs are the same as BOL
The 2- and 4-ft LHRs and PCTs are also the

16.6

. The PCls for these cases are calculated values, all other PCTs are
estimated based on the results of the 177-FA LL 4-ft BOL elevation
aralysis (See Table 1).

" A composite case was performed at the 4-ft elevation u:ing BOL fue)

temperatures and EOL pin pressures. These conditions provided the most
Timiting case from 1000 Mwd/mtU to EOL.

PCTs

X-flow Error

177-FA Raised-Loop Time-in-Life
Time-in-Life

Table 4.
tlevation

Fuel

(ft) (MWd/mtU) Performance
Code
6 40000 TACO2 NA 18.0 2100
40000 TACO3 NA 18.0 N

NOTE: The 2-, 4-, 8-, and 10-ft elevation LHRs and PCTs are the same as BOL
throughout the fuel cycle. The 6-ft elevation LHR and PCTs are also the
same as BOL up to 40000 MWd/mtU. The PCTs in Table 4 are estimated.

NA Not Applicable



