XN-NF-83-61

D.C. COGK UNIT 1 LOCA-ECCS ANALYSIS
FOR EXTENDED EXPOSURE

AUGUST 1983

RICHLAND, WA 99352

EX(ON NUCLEAR COMPANY, Inc.

gz21
30266 8300851 5
P



Prepared by:

Approved by:

Approved by:

Approved by:

af

EX(ON NUCLEAR COMPANY,Inc.

D. C. COOK UNIT 1 LOCA-ECCS ANALYSIS

FOR EXTENDED EXPOSURE

W 7/27/83
. Tahvili

XN-NF-83-61

[ssue Date:

PWR Safety Analysis

2 dain 7/1% /23

W. V. Kayser, Manager
PWR Safety Analysis

’ .
f s -

K, K o Adp~ LY ULyl
R. B. Stout, Manager v

Licensing & Safety Engineering

G. A. Sofer, Manager
Fuel Engineering & Technical Services

8/3/8



NUCLEAR REGULATORY COMMISSION DISCLAIMER

AT R ING CON A THI T
PLEASE READ CAREFULLY

This technicai report was derived through research and developmant
prograrms sponsored by Exxon Nuclear Company, Inc. It is being sub-
mitted by Exxon Nuciear to the USNRC as part of a techmical contr
bution o facilitate safery znaiyses by licensees of the USNRC whicn
utilize Exxon Nuciear-fadricated reioad ‘uel Or Other ECNNICAl services
provided by Exxon Nuclear for liaht water power reaciors and 't s 'rue
and correct to the bDest of Exxon Nuclear's knowleage, nformamnon,
and beliet. The information contained hersin may be used by the USNRAC
in its review of this report, and by licensees Or applicants defore the
USNRC which are customers of Exxon Nuciear n their demonstrauon
of comoliance with the USNRC's reguiatons.

Without derogating from the foregoing, neither Exxon Nuciear nor
any person acting on its benaif:

A. Makes any warranty, express or mplied, with respect 'O
the accuracy, completeness, or usefuiness of the infor
mation contained r this document, Cr that the use of
any information, apparatus, method, Or process disclosed
n this Jocument will not infringe orivately owned rgnts:
or

8. Assumes any liabiiities with respect ™ the use of or for

darrages resuiting from the use of any information. ao-
paratus, method, Or Drocess disciosed ‘0 this document

XN- NF- FQO, 766
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1.0 INTRODUCTION AND SUMMARY

In 1976, Exxon Nuclear Company (ENC) performed a LOCA-ECCS analysis for
ENC-fabricated fuel in the Donald C. Cook Unit 1 reactor and established
peak ing Timits(1l) assur ing conformance to NRC 10 CFR 50.46 and Appendix K
criteria.(2) Following the 1976 analysis, ENC performed an updated LOCA-ECCS
analysis with the ENC WREM-IIA model and tne ENC ice condenser containment
code, ICECON. That analysis was documented in the XN-NF-81-07 report in
February of 1981.(3)

This report extends the LOCA-ECCS results presented in XN-NF-81-07 to a
peak pellet exposure value of 48.0 GWD/MTU from the current 1imit of 42.2
GWD/MTU. The analysis was performed using the WREM-IIA ECCS evaluation
model, with the following EXEM/PWk ECCS evaluation model(4) modif ications:

. Fuel rod stored energy and fission gas release calcﬁ]ations were
performed with the RODEX2(5) code.

. Fuel rod swelling and rupture was calculated with the ENC/NUREG-
0630 clad rupture/blockage model.(14)

«  The EXEM/PWR revised steam cooling mode)(4) was used in the TOODEE?2

heatup caiculation.

The LOCA analysis was performed for the previously established 1imiting
break, the equivalent double-ended spl it break of the cold leg (1.0 DECLS).
Figure 1.1 plots the calculated LOCA-ECCS allowed total peak ing versus

exposure for ENC fuel in the D.C. Cook Unit 1 reactor. The current analysis

is represented by the final point in Figure 1.1. The remaining values are
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those presented in XN-NF-81-07. The corresponding 1inear heat generation
rates and ECCS results are given in Table 1.1. The end-of-life (EOL)
calculated peak cladding temperature (PCT) is 17369F, occurring at 262
seconds into the accident at a location 9.25 feet from the bottom of the
active core. As in the previous analysis, it was assumed that one of the LPSI
pumps had failed. An earlier sensitivity study(15) showed that peak clad
temperature (PCT) increased 420F when a conservative estimate of max imum LPSI
flow was assumed. Assuming the same PCT increase in the current analysis for
the max imum LPSI flow case, the PCT will be 17789F. Operation of D.C. Cook
Unit 1 at or below allowed total peak ing FQT of 1.82 and Fyy of 1.55 at a peak
pellet burnup of 48 GWD/MTU assures compliance with NRC 10 CFR 50.46 LOCA-
ECCS licensing requirements.

Details of the analytical models used aire described in Section 2.0.
Sect ion 3.0 shows the complete calculated results for the system analysis and
the end-of -1ife ENC fuel heatup analysis. Conclusions are given in Section

4.0 and references in Secticn 5.0.



lable 1.1 0.C. Cook Unit 1 Exposure Sensitivily Resulls

Peak Pellet Burnup (GWD/MTU)

I
fotal Peaking, kg

Enthalpy Rise, Nuclear, ’l;i\“

Peak | inear Heat Generation Rate
(kW/fL)

Peak Clad Temperature (PCT), ©F
Max. Local Zr/Hp0-Reaction, %
Core Wide Zr/HpU-Reaclion, %
Hot Rod Burst 1 ime,

Hot Rod Burst localion, L.
lime of PCT, sec.
PCT Location, fL.

Max. Zr/Hp0-Reaction Localion, fL.

13.00
2186
5.62

1%
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4.0 CONCLUSIONS

The analysis of the limitina break (1.0 DECLS) for the D.C. Cook Unit 1

reactor with the ENC WREM-IIA and selected EXEM/PWR ECCS evaluation models

shows that the reactor can operate at allowed total peak ing FQT of 1.82 and

Fan of 1.55 at a peak pellet burnup of 48 GWD/MTM and cont inue to meet the NRC

10 CFR 50.46 criteria with analyses performed in conformance to 10 CFR 50

Append ix K requirements. Operation within the ECCS allowed 1imits as def ined

in Figure 1.1 and Table 1.1 assures that the NRC acceptance criteria are met.

That is:
(1)

(2)

(3)

(8)

The calculated peak fuel cladding temperature does not exceed
22000F ,

The calculated local cladding ox idat ion dce: not exceec 17% of the
cladd ing thickness during or after guenching, and the temyerature
transient is terminated while the core geometry is amenable to
cool ing.

The calculated core-wide reaction of cladding with water or steam
does not exceed 1% of the total mass of zircaloy in the reactcr.
System long term cooling capabil ities provided for previous cores

will also cool ENC fueled cores.
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