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Duke Power Company

ATTH: Hr. William D. Parker, dr. .
Yice Progident
Seaam Production

Post Office Dox 2178

422 South Charch Streot

Ciiaristee, Horth Carelina 28242

CRE: (QCOHEE STATION, UHITS HOS. 1, 2 & 3

Tho BRO ciaff has recontly cbtained informalion which iandicaiss that
fission gas releases. from fuel pellets with high burnup may be under-
predicteg by the current industry modsls for fission gas ralease.

As a rogul?, actesl ond-of-11fe fuel rod pressare may be highor than
that whrich vas cousidercd in the safety anglysis for yowr facility.
Altbcugh this situaticn does not lead ws to suspect that fuel desion
1iafts have been or are currently being exceeded at your fagility,
the poteatial may exist for such an accurrence in the future as
hicher fuel burnyns are reached. Consequently, you are reguesied

to evaluate the affecis of increassed fissios gas releases on the
safety analysis for your facitity in asccordance with the schedule
specified below, : -

1¢ the estiuated date oo which any fusl rod in your facility i1l
reach a Tocal exppsure {buraug} of 28,000 Begawatt-days per wetric
ton of Uranfmn (BUR/t8) is soomer than Jane 1, 1977, grovide the
following information withian 3D days of veceipt of this Tetter.
{1f this estimated date i¢ later thaw Juns 1, 1977, your response
nay be submitted within 90 days of roceipt of this letter).

a. The astimated date on which any fuel ved in your facility wiid
reach 2 Jocal exposure {burnup) of 20,000 Regavatt-days per petric
ton of branjun (H¥B/WU). ‘ |

¥

h. Using the cerraction techaique descrided in the aftached 5447
anclosure, modify the fission gas relezse model in the o 7
thermal serfornance code for the fuel a your facility and

calculote .the fission gas release, fuel rod pressure, fual
temperature, 2ic. for burnups vo to aad iscluding the
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target peak-red burnup. Provide a comparisen of the
results of your caleulations with those ohtained uginq
the uncorracted fissign gas release andel.

\
|
| . .
€. Bﬁscribe t%ﬁ §r§&ct (if any) of Jarger fission gas releases
the LOCA analysis and other safeiy snalyses for your
face?iﬁy o
6. If internal fuel rod pressures, as caleulated uysing the above-
vantiongd fissien gas release correction, arn predicted to
gxcend the nonfnal systew prassure for your facility, provide
the date thet this it anticipated t¢ oceur and discuss She
{mol feations of operating under both normal and accidest
| conditions with fusl cladding tensile stresses.

LM have advised all Y. 8. fuel manufacturars by separate correspondence -
that this fnformation requast s being sent to Yicensees of eperatiag
power reactors. In our letter %o the fuel manufacturers, we have
indicated that bounding calculations for appropriate plant oroupings
would be acceptahise. A

\ N .
| This requast for gancrig ?Ef@?ﬁét1ﬁﬁ was approved by GAD undsr a
blanket C?EeVinﬁ nusher B-180225 (ROG72): this cizarance expires
| July 31, 1877, Three signed 9?§§1ﬁ373 and 40 copies of wour
' | Tesponsg w117 be required. :

inceraly,
Uriginal signed by
A. Gchwencsr, C ifef
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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 (4) loéked for a burnup dependence and found none‘forvLWRs
in the burnup range from 400 to 18,300 MWd/tU. Thus, we incorrectly pre-

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

representative of LWR fuels during their shorter burnup lifetimes.

New high burnup UO2 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 élso in LWR fuels. Therefore, in the absence of a
complete analysis of high burnup LWR UO; data, we will assume that the burnup
debendence 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 rélease
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)1)

F*(Bu,T) = F(T) + [1-F(T)] (1)

(1 + [0.665/F(T)lexp[-1.107 x 10-*(Bu=20000)])




1 1

v Y

Figure 1 shows schematically how this correction woﬁld-be applied to
the GAPCON gas release model, which is independent of burnup. In the event
an existing ﬁodel contains a burnup dependence, F(T) would be the predicted
release fraction under the‘température 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 (7) LMFBR correla-
tion, which is an updated version of the correlétion 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.i No conservatism haé been intentionally added. Figure 2 snhows

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