
Dockzet ?!os.  
NOV 2 9 1976 

Duke Power Company 
ATTh: Wr. f0IIa . Parker, Jr.  

Vice President 
Stea Production 

Post Office Aox 21711 
422 South Church Stret 
Charlotte, North Carol ina Z8242 

.~f Gente 

RE: 00hEE STATION, UtITS HOS. 1, 2 & 3 

The IaRC staff hms recently obtained infortmatlen which indicates that 
fission gas releases from fuel pellets with hgh lwrrup may be under
prelicted by the current industry odels for fission gas release.  
As a resul t, actual and-of-life fuel rod pressure Fay be higher than 
that w !ich was considered In- the sfety analysis for your facility.  
Although.this situation does not lead us to suspect that fuel desigm 
liidts have been or are currently being exceeded at your facility,' 
the potential say exist for such an occurrence in the future as 
higher fuel burnews are reached. Consequentl y, you are requested 
to evalmate the effects of increased fissin gas releases on the 
safety analysis for your facility in accordance with the schedule 
specified below.  

If the estifated date on which any fuel rmd in your facility M11l 
reach a local exposure (burbup) of 20,-004 egawatt-days per metric 
ton of tranlam (f N/tU) is sooner than June 1, 1977, provide the 
follouing information within 30 days of receipt of this letter.  
(If this estimated date is later than June 1, 1977, your response 
nay be submitted within 90 days of receipt of this letter).  

a. The estflrated date o which any fuel rod in your facility will 
reach a local exposure (burnup) of 90,00U Iegawatt-days per metric 
ton of Urantiu (Wlr/tu). 

b. Using the correction-technique described in the attached 
. enciosure, rodify the fissioa gas rele,-se model in the 
therimal performance code for tie fuel fa your facility and 
calculate.te fissfion gas release, fuel rod'pressure, fuel 
temperature, etc. for burnups u) to and including the 
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itrcmt pea-rol burntsp. Provid. ev Cmparison of the 
rosu1 ts of your calcoThtions witb those o6tailia4 Using 

16he uncorrected fi s~on ga release. *,odAe 

9. -scribe tho itzpact (if 3r,,y) of larger fission na elae 
on zltle LOfCA omalysI5 an Ctber safety snye, fo r your 
faci I ity.  

i. f in.ts-111 -fuel re pressures, as calf"'flted Usifn the Mwev
rietionod fis~zsop pgas relvate correction, arn predicted to 
txcee'd M"~ naoaln syta pr~,siro for your fac i'lity, prov i~e 
th~e 'eata that thiis !- anticipa'ted to accur arld disc-m-s, the 

il)ication of operating undr bath niorm and accient 
criDwtions with ftel clad~ding tensile ree.  

jW.e h iVe a(vse l U. S . fUel _maufrwturars by sepa.rate corresponce 
that this infort-aaep request is beintj sent 'to 1. enzees of oeratilnf.  
Power . ractors. In mir letter to the fuei manufacturers, wpae o 
indicted~ t-hat bounding alculeatiors ftw apropristo plan~t goA 
vmeld be acetable.  

This roques-t for Sonric information~ mas approved iby CAO undor a 
blainket clearance riu -er 3-10225 IR0072); this claranCe expime 
July 31. 1977. Three silt-i wr1ls1 and 40 copies of your 
rerponse It-41 be reqwired.  

W~~ginal signed by 

;6. Schvwencr, Chief 
Opsr~ir'~ act rfrich, 41 

Mivi, z of Oprtin.' Reactor 
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Enclosure 1 

Recent ANS standards activities (1-3) lead us to believe that high 

burnup gas releases are underpredicted by current LWR industry models. We 

have previously (21) looked for a burnup dependence and found none for LWRs 

in the burnup range from 400 to 18,300 MWd/tU. Thus, we incorrectly pre

sumed that the strong burnup dependence exhibited by LMFBR data (5) was not 

representative of LWR fuels during their shorter burnup lifetimes.  

New high burnup U02 data mentioned by Westinghouse to the ANS group (2) 

and discussed with the NRC (6) show, however, that the sharp release increase 

seen in LMFBR data occurs also in LWR fuels. Therefore, in the absence of a 

complete analysis of high burnup LWR U02 data, we will assume that the burnup 

dependence is the same in LWR and LMFBR oxide fuels. This assumption, however, 

will be applied only in the high burnup region above 20,000 MWd/tU since the 

current industry models have been checked with the data base (4) ranging to 

18,300 MWd/tU.  

The following correction has been derived to give an increased release 

fraction F*(Bu,T) as a function of burnup and the uncorrected release 

prediction F(T). Burnup Bu is the local burnup in megawatt-days per metric 

ton of uranium (MWd/tU), and T, which is not an explicit variable in the 

correction, is temperature.  

(1 - exp[-0.436 x 10- (Bu-20000)]) 
F*(Bu,T) = F(T) + [1-F(T)] (1 + [0.665/F(T)]exp[-1.107 x 104 (Bu-20000)])



*e 
-2

Figure 1 shows schematically how this correction would be applied to 

the GAPCON gas release model, which is independent of burnup. In the event 

an existing model contains a burnup dependence, F(T) would be the predicted 

release fraction under the temperature conditions of interest, but with the 

burnup variable set equal to 20,000 MWd/tU.  

Equation 1 is a replication of the Dutt and Baker (1) LMFBR correla

tion, which is an updated version of the correlation in Ref. 5. Equation 1 

was derived by assuming a convenient functional form depending on F(T) and 

Bu and fitting it to the Dutt and Baker curves using a non-linear regression 

procedure. No conservatism has been intentionally added. Figure 2 shows 

how closely.Eq. 1 reproduces the Dutt and Baker curves.  
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