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WISCONSIN PUBLIC SERVICE CORPORATION

P.O. Box 1200, Green Bay, Wisconsin 54305 

January 8, 1980 

Darrel G. Eisenhut, Acting Director 

Division of Operating Reactors 
Office of Nuclear Reactor Regulation 

Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Mr. Eisenhut: 

Docket 50-305 
Operating License DPR-43 

Clad Swelling and Fuel Blockage Models 

In response to the concerns raised by the staff regarding the above 
re

ferenced subject, PS commissioned Westinghouse Electric Corporation 
and Exxon 

Nuclear Company, Inc., to perform the analyses which would address those 

concerns. We received the Westinghouse analysis late yesterday and the 

Exxon analysis today and have not had sufficient time to review them in 

detail. To the best of our knowledge, these analyses 
are correct and con

tain the information necessary to answer the concerns 
of the staff. We 

have attached a copy of these analyses to this letter.  

Sincerely yours,

E. R. Mathews, Vice President 
Power Supply & Engineering

rgm 

Attach.

Subscribed and Sworn 
Before Me This 7th 
of January

to 
Day 
1980

5

8001140!-4

Note , Public, State of Wisconsin 

my Commission Expires 
_2- 4 (
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but a simul ieous chance in FQ which caus f4e PCT to remin 
n the nei9hoorhocd of 22 0 F justifies use of t s evalua 
tion procedure.  

1frmn S-TMA-2174: 
For the Burst Node of the clad: 

- V.01 AFe -r .1500F RST 2-103 D r 

- Use of the RC burst xz al could. require an Q reduction 
of 0.015 

- The minimu estimated t4pact of using the RC strain 
indelds-a required FN reductionwof 003.  

Therefore, the maximum penalty for the Hot Rod burst node is 

APCTi = (.015 + .03) (1500-1.01) t 67 50F 

Margin to the 220O0 F imit is: 
AnT2~~ 22, r- PP13 tPCTn2200.OF PCTg = 341 or 

The FQ reduction required to maintain the.22000F clad tempera
ture limit is: 

LFQ = (ALCT, - APCT2 0 AF 
.2 1500 

.O7 (but not less than zero).  

2. NN--BURST NODE 

The maxim temperature calculated for a non-burst section oi 
clad typically occurs at an elevation above the core mid-plane 
during the core reflood phase of the LOCA transient. The uotern
tial iripact on that maximn clad temperature of using the NRC 
fuel rod mdels can be estimated by examining two aspects of the 
analyses, The first aspect is the change in pellet-clad gap 
conductance resulting fromi a difference in clad strain at the 
no-burst.maximur. clad temperature node elevation. Note that 
clad strain all along the fuel rod stops after clad burst occurs 
and use of a different clad burst model can change the time at 
which burst is calculated. Three sets of LOCA analysis results 
were studied to establish an acceptable sesItivity to apply 
generically in this evaluation. The possible PCT ticrease 
resulting from a change in strain (irn the Hot Rod) is 2W 
per percent decrease in strain at the maximum clad temperature



locations. ince the lad strain calrcuate' uring the reactor 
coolnt Sy a blowdon phase of the acciedwis not chanced by 
the use of &RC fuel rod mrodels, the maximm decrease in clad 
Strain that must be considered herez is the difference between 
the Maxi m clad straint and the clad strain at the end of RCI 
blewdown" indicated above.  

ThereforeI 

200 F 
stra in (MxSRI

54 

The second aspect of the analysis that can increase T is the 
flow blockage calculated Since the greatest value of blockage 
indicated by the RC blockage model is75 percent, the mximu 
PCT increase can be estimated by assuming that Ithe current level 
of blockage in the analysis (Indicated above) is raised to 7t 
percent and then applying an appropriate sensitivity formula 
shown in NS-WTA-2174.  

Therefore, 

APCT4 1.250? (50 - PERCENT CURRENT SLOCASE) 
+ 2350 F (75-50) 

.25 (50 - )+2 (75-SO) 
I 2*3 ( F 

if PC occurs hen the core refkcod rate is greater thad LO 
ach per second APC14  0. The totl potential ?CT incrase 

for the non-burst node is then 

APCT5  tAPCT 3 + PCT 

Margin to the 2000? lit is 

PCTa = oooF - PCTN 

The FQ reduction retuired to maintain this 220C@F clad t 
perature limit is (from NS-TMA-2174) 

FQ (APCT - ACT,) 

AXQ but not less than zero.  

_wit
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The Peakins factor reduction requirgd to ±aintain the 200OF 
clad temperature iMit is therefore the greater of;AFQ andtFQ , 

orPERALTY 0 17 

5. The effect on LOCA analysis results of using improved enalytical and 
modeling techniques (which are currently approved for use in the 

er Head ijection plant LOCA analy es) in te reactor coolant 
system blowdown calculation (SATAN computer code) has been quanti 
fied via an analysis which has recently been submitted-to the NRC.  
for review. .Recognizing that review of that analysis -is not yet 
cemplete nd .that the. benefits associated with those flodel tprove 
menits can change for other plant desimns, Mte NRC has established a 
cred th S is acceptable for this interim period to helm offset penalties resulting fran application of the NRC fuel rod models.  
That credit for two, three and four loop plants is an increase in 
the LOCA peaking factor limit of 0.12, 0.15 and 0.20 respectively.  

C. The peaking factor limit adjustment required to Justify plant 
operation for this interim period is determined as the appropriate AQ credit identified in section (8) above, minus theAFQ calculated in section (A) above (but not greater than zer$Xt'
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b~repns t -RC concerns, this Ietter Provides. SPI ific infonmation 

* on the impect of t-he newly proposed H.Cu CldSel n utre Mod el 

on ~C' ECS aalyes or'Keaunee. The,:difference between peak cladding 

tenoera-ure-c calculated with the NRC mdel and -te EN mdel ie-:quitte 

small and the EliC calculate4 total peaking limit-of 2.21 foXewaunee 

Continues to be valid.

The change in calculated peak -clad tceamerat.ure (PFT) for EriC fue I 

at Kewaunee when the NRC model for -lad sWelling and rupture is u--d 
fnnace of the EUC model is an increase of less tAll .'~ Tbl ) 

The calculation i s for the ENC C&O:. 4 DECLG limitinnQ break at KT44aUnee 2 

This ircrease in PCT is small compzred to the approxi miteiy.70 F margin 

in~ LNCs ECCS analysis to the limiting PCT of 2-900F. -The nresent 

siensitivity calculations were roade in accordance with ENC's approved 

WREM-11A P*WR ECCS Evaluat1-ion Model (3~56~ The fuel rod internal 

Dlessure corresponds to the ENC mdel ()for nominal conditions. In 

view of the. corstinued 0_7O0 F] marmin to a PCT of 22000F with the NRC 

dlad swelling anid rupture model, the current total peaki ng ii~it- of 

9-21 fVr ENC fuel at Kewaunee insures ConfornmanCe to 10 CFR 50.46,
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EFFECT OF NRC RUPTURE AND FLOW BLOCKAGE MODEL 

ON THE ENO ECCS ANALYSIS FOR KEWAUNEE

Total Peaking, F .  q 

Heatup Rate at Rupture (0C/S) 

PCT Impact of NRC ?+odel vs 
ENC Model

2.21 

7.0 

+1.70 :

pa .4-3


