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~ The XRC staff has recently obtained information dwxch indicates that

Tission gas relesses from fuel nellets with hicah hurnuo may be under-
predwcted by the current industry swodels for fission qas relﬂ1:o

‘Rs a rosult, actual end-of-1ife fuel rod pressure may he hiagher. t“an

that wiich was considered in the safevy analysis for vour facili

‘Al though this situation does not lead us to syspect that fuel rnsiﬂn S

VTimits have been or are currently being cxcesded at. your Tacility, R

the potantial may exist for such an occurrsnce in the future as S
higher fuel burnups are reached. Consequently, you are resuested = ey
to evaluate the effects of increased fission ocas releases on the D
safety analysis for vour facility in accordance witit the scheduyle SR N
specified below. , - . L

If the estimatad date on which any fuel rod in yeur facility will

reach a local axposure (burnup) of 20,000 Hegawatt-days per metric

ton of Yranium (HHD/tU) is soocier than June i, 1877, provide the _
following information within 30 davs of receint of chis Tetter. -
(If this estisated aatn is later than June 1, 1977, vour reshonse

may be submitted within 90 days of receint of this latter).

a. The estimated date on which any fuel rod in vour facility will .
reach a 1ocal exposure {burnup) of 20,000 ﬁﬁn“wctt-'=ys ner metric
ton of Uranium (#D/tU). , A ) S )

b. Using the correction technigue descridbed in the uutactyd
enclosure, modify the fission aas release model in the
thernal performance code for the fuel in your facility and
cu)culate the Tissicn gas release, fuel rod oressure, fuel
temperature, etcd for burnups up to and including the
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T’tarqet neak-rod burnun. Provide a cowpafiéon'bf‘the
results of your calculations with those obtaired uszng
» the uncorrected fission cas rnlease model .-

c. Describe the impact (if anj) of larqer fission ﬂés releases
©on the LOCCA analysis and other sa‘ety ana]yses for your, o
facility. - . - o

d. If 1nterna1 fuel rod preQ?ures as ca1cu1atﬂd usinc the above-
‘nmentioned fission gas release correction, are predicted to
exceed the nominal . systeT pressure for your facility, provide -
- the date that this is anticipated to occur and discuss the
implications of operating under bath normal and accident
conditions w1th fuel cladding tensile stresses.

S. fuel manufacturers by separate correspondance
that this information request is being sent to licensees of operating
In our letter to the fuel manufacturers, we have ’
indicated that bounding ca)cu1at1ons for appropriate plant groupings

‘would be accenteb]e.

This request for generic information was approved by GAD under a

802 this clearance expires
July 31, 1977. Three signed originels and 40 cun1e> of your
response will be required.

Sincerely,

Robert ¥. Peid, Chief T
Operating Reactors Branch #4
Division of Operating Reactors

Enclosure:

Burnup-Dependent Correction : v : . o :
for Fission Gas Release . S - ~ ]
Odt.] S ’ : : : A

- ¢ec w/éncliosure: _ -
. See next page
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.{ Enclosufe 1
} Reéent.AﬁS‘standaﬁds activiﬁies (1:3)"leaq us to belieQe that high
burnup gas réieases are underpredicted by curreht LWR industry models. We
" have previously (4) looked for a burnup dependence and found none for LWRs
in.the\burnup range frpm 400 to 18,300 MWd/tU. - Ihus,>we incbrrectly pre-
sumed that tﬁe strong burnup dependence exﬁibited by LMFBR data (5) was not

representative of LWR fuels during their shorter burnup lifetimes.

New high burnup UQ2 data ment;oned by Westinghouse to the ANS group (2)
and discussed with the NRC (6) show, however,‘that theAsﬁarp release increase
seen in LMFBR data occurs also in LWR fuels. Therefore, in the absénce of a
complete analysis of high burnup LWR UO; 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
'hé' . fraction F°(Bu,T) as a function of burnup and the uncorrected release:
R R 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)])
o F*(Bu,T) = F(T) + [1-F(T)] _ (1)
§ | (1 + [0.665/F(T)Jexp[=1.107 x 10-"(Bu-20000)1])
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Figure 1 shows schematically how this correction would be applied to

the GAPCON gas release mddel, which is independent of burnup. In the event
an existing model contains a burnup dependence, F(T) would be the‘prediCCed
" release fraction under the temperature conditions of interesﬁ; but with the

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

Equation 1 is a replicé;ion of the Dutt and Baker (1) LMFBR.correla-
tion, which is an updated version of the cdrrelation in Ref. 5. Equation 1
was derived by assuming a convenient functional form depending oﬁ.F(T) and
Bu-and fitting it to the Dutt and Baker curves using a non-linear'regression
procedure; No conservatism nas been intentionally added. Figure 2 shows

how'closely Eq. 1-reproduces the Dutt and Baker curves, .
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