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NUCLEAR REGULATORY COMMISSION DISCLAIMER

IMPORTANT NOTICE REGARDING CONTENTS AND USE OF THIS DOCUMENT

PLEASE READ CAREFULLY

This technica. report was derived through research and development

programs sponsored by Exxon Nuclear Company, Inc. it is being sub

mitted by Exxon Nuclear to the USNRC as part of a techmcal contr
bution to facilitate safety analyses by licensees of the USNRC which
utilize Exxon Nuclear-fabricated reload fuel or other technical services
provided by Exxon Nuclear for lioht water power reactors and it is frue
and correct to the best of Exxon Nuclear's knowledge, infcrmation

and belief, The information contained herein may be used by the USNRC
n its review of this report, and by licensees or applicants before the
USNRC which are customers of Exxon Nuclear in their demonstration

of compliance with the USNRC’s regulations

Without derogating from the foregoing, neither Exxon Nuclear ror
any person acting nn its behalf

Makes any wairanty, express or implied, with respect
the accuracy, compileteness, or usefuiness of the nfor
mation contained in this document, Or that the use of
any information, apparatus, method, Or process disciosed
n this document will not infringe nrivately owned rnghts

or

Assumes any liabilities with respect ® the use of or for
darrages resuiting from the use of, any information, ap
paratus, method, Or process disciosed n this document
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1.0 INTRODUCTION

This report documents the results of a large break LOCA-ECCS analysis
performed to determine the axial dependence of permissible limits on power
peaking, i.e., the K(Z) curve.

A large break LOCA-ECCS analysis for the Cycle 5 operation of the D.C.
Cook Unit 2 reactor at 3425 MWt with ENC fuel was performed and reported in
July 1984.(1) This previous analysis addressed only cosine axial power dis-
tributions. The results presented in Reference 1 were performed for the
previously identified 1imiting break using the EXEM/PWR(2) ECCS models. An
earlier report(3) presented analytical results for a spectrum of postulated
large break LOCAs. The limiting break was identificd as the 1.0 Double Ended
Cold Leg Guillotine (DECLG) break.

The calculations presented in this report are updates to the earlier
report(14) with upskew axial power distributions for determiniation of K(Z)
curve. The analysis made use of ENC's EXEM/PWR(2) ECCS models as discussed in
Reference 1 with one exception: the revised FLECHT-based heat transfer
correlations were used as reported in Reference 4. The difference between the
analysis herein and that of Reference 14 is that the upskew power distri-
butions are for higher peak kw/ft values. The K(Z) curve which is supported
by this analysis has greater values in the upper core elevations than that

supported by the previous analysis.
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2.0 SUMMARY

A large break LOCA-ECCS analysis has been performed to determine the
axial dependence of permissible Timits on power peaking, K(Z). The axial
dependence of the power peaking 1imit is denoted K(Z) and is defined as K(Z) =
FB(Z)/max FE(Z), where FB(Z) is the maximum peaking allowed at any elevation
Z. The upper portion of K(Z) curve represents the small break LOCAs which is
based upon the current Linear Heat Generation Rate (LHGR) limits presented in,
the D.C. Cook Unit 2 Technical Specification.

The determinztion of the limits on power peaking versus axial location
from the large break LOCA-ECCS analysis is based on three power distributions:
a center peaked chopped cosine power distribution; a power distribution
representative of the largest axial offset (+9%) anticipated at BOC con-
ditions; and finally a power distribution representative of the largest axial
offset anticipaced (+3.2%) at EOC conditions. Axial offset is defined as the
power in the top of the core minus the power in the bottom of the core divided
by the total core power. The power distributions are analyzed at the exposure
at which they are expected to occur. A summary of these results is presented
in Table 2.1.

Lines are constructed tangent to these power distributions. These lines
as well as the LHGR 1imits on the small break LOCAs define the K(Z) 1imit shown
in Figure 2.1 on core power peaking for ENC fuel in D.C. Cook Unit 2. The K(Z)
curve presented in the report is identical to the current K(Z) that exists in

the D.C. Cook Unit 2 Technical Specifications without any modifications.



Table 2.1

Calculational Basis

License Core Power, MWt*

Break Size, DECLG

Steam Generator Tube Plugging, %

Peak Rod Average Exposure, MWD/kg
Axial Offset

Peak Linear Heat Generation Rate
(LHGR )*

Total Peaking Factor, Fg

Peak Cladding Temperature, OF

Peak Temperature Location, ft

Local Zr/H20 Location, ft

Local Zr/Hp0 Reaction (Max.), %

Time for Max. LOCA 7r/Hy0 Reaction, sec
Total Zr/Hp0

Hot Rod Burst Time, sec

Hot Rod Burst Location, ft

3411
1.0

Peaked**

X/L = 0.50

10.0 (BOC)
0%
11.61

2.04
2014
9.63
9.63
4.7
400
<1%
70.51
7.0

D. C. Cook Unit 2 K(Z) Determination Results

Peaked

X/L = 0.63

2.0 (BOC)
+9.0%
11.38

2.0
1857
10.88
10.63
2.62
450
<1%
88.91
7.75

* 2% power uncertainty is added to this value in the LOCA analysis.
** This case was analyzed in Reference 1.

Peaked

X/L = 0.79

20.0 (EOC)
+3.2%
11.10

1.95
2008
11.13
11.13
4.44
450
<1%
83.91
10.63
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