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UNITED STATESj
'' NUCLEAR REGULATORY COMMisslONde " .

! 11(l j wAssisovoN, o. c. nossa

[ November 23, 1976
y,

.....
Docket Nos. 50-282r 50-306,

k~..'.63 ,,_-
..

,

Northern States Power Company
ATTN: Mr. L. O. Mayer, Marager

Nuclear Support Services
414 Nicollet Mall - 8th Floor
Minneapolis, Minnesota 55401

Gentlemen:

RE: MONTICELLO NUCLEAR GENERATING PLANT
PRAIRIE ISLAND NUCLEAR GENERATING PLANT UNIT NOS.1 AND 2

The NRC staff has recently obtained information which indicates that
fission gas releases from fuel pellets with high burnup may be under-
predicted by the current industry models for fission gas release.
As a result, actual end-of-life fuel rod pressure may be higher than .

that which was considered in the safety analysis for your facilities.'

Although this situation does not lead us to suspect that fuel design
limits have been or are currently being exceeded at your facilities,
the potential may exist for such an occurrence in the future as
higher fuel burnups are reached. Consequently you are requested
to evaluate the effects of increased fission gu releases on the
safety analysis for your facilities in 'accordance with the schedule
specified below.

If the estimated date on which any fuel rod in your facilities will
reach a local exposure (burnup) of 20,000 Megawatt-days per metric
ton of Uranium (MWD /tV) is sooner than June 1,1977, provide the
following information within 30 days of receipt of this letter.
(If this estimated date is later than June 1,1977, your response
may be submitted within 90 days of receipt of this letter),

a. The estimated date on which any fuel rod in your facilities will
reach a local exposure (burnup) of 20,000 Megawatt-days per metric
ton of Uranium (MWD /tV).

b. Using the correction technique described in the attached
enclosure, modify the fission gas release model in the
thermal performance code for the fuel in your facilities and g'
calculate the fission gas release, fuel rod pressure, fuel '

temperature, etc. for burnups up to and including the

9105160406 761123
PDR ADOCK 05000263
P PDR

I

. . - , - . , . - . . - - - - .- - - , - - - . .. - - . - . - - --



_. - . - - - - _ _ _ _ .- - _ . . . . - - --

.

,

4
*.

NOV * ''l 1976" '

f srth en ".t a t'es Pow r Co"uny -2-

tsr.ot r.vt:-rad rurnun. ProvitN a coonarison of tW'
re:ul a; of your c.41cuinie.n: 1.ith those n:>t linN1 !Kirq
th.. un:orrected firsion <gs r119a:e rodel.

.

0< scrihn the i mcet (ii iny) of larnor iitsian car. r'elease.c.
en t he LZ t- analysis an't otber t.aiety anaiyses for 2:ur
f acilities,

d. If invenal f u:1 rad pret.wres, at c ilculatted ur. inn tM atove-
mntin - 1 ti cci: i ps relrer.-. corrntIinn, ar^ or:niicto<l ta

ra art.1 tyr,tm pr+ r '.nec f or yaar facili t i:r,, provic';!er:c e * 7: -

t%' e no tua c tin 5 is aailcl'ni:.>! to eccur anti tii'.,c r> s the
i~;nic.- .ioils of e $rn:.inq nqNr both normi and accicent
condnient with ii I cluitinn tonsile strcst.es.

P h3ve ri viemi all U. 5. fuel o muT.wturers 1,y sanarate cerer wnnA n;;i.n

tl ar t!.i s i' i cr etion renua:.t. ir. 'e m 1 s;2at to lic:ascer of o 3rriir-'

;' r recc :et. In oor 1 r t' r tr, . e f uel c.inu f te t ur >r ., ve nave
i n fiC?t''f I'+ !! MHatlin'' Cal cul a t.iotic f ot' 3por0} 'r i ;' t y plc.'t t.roupipes
ocald be 1;;uot.01c,

lois re:wt t t. ior generic inforoetion us anrecoved by Pf' under a
blam.)t cinrance nu i;mr 3-laud b Pt f/F); this clearaace exMrs:s
July 31,1 >77. Thren sirn>d orioir.als and 40 ccples of your
res;.onse v;111 W. rypireit.

Sincerely,
,

Ortrinni r,tgned by

Dennis L. zimaan
Dennie. L. 71emnn, Chief
DNratinc :'e sctort nrarch ?

| Divf sion of Lpersitine Practors
','

DISTRIRH 10N,

;
. enclo zre:

NRC PDRs (T)~
e s T3 EReeves

|
iturrup v.'a h'nt Cnerection

3 P0'Connortor Fi nion Lae. Re l t c . ,,
Local PDRs (2) JGuibert

.i

;: acel s ORB #2 Reading OELD,

, VStello Ol&E (3)'.

cc v/rnclosure: TJCarter DEisenhut.

4 Se: n<n t p, i
DLZiemann TBAbernthy

; RMDiggs JRBuchanana

| i MGrotenhuis ACRS (16)
| RPSnaider j ir ';

| j

| 00R:0RB #2- DOR:0RB #2 ['DORf.#y ~#3DOR:0RB #2
~

; --

) P.E deMu if555 aider \ 36uikeht DLZi emann
, , , , , , , ,

'

e u p.e a 6 s W . . . . . . , , .
. . . . . , , , . , , , , , ,

| ;

Davs > . .f . . ,, , ._ , , , ,

,, ,_

ft u. e. noviinse.es.w r resentino or rects to74.sae. teef l'orat A10318 (iter. 9 53) AECAI GJ40

-- . - , , --, -_. . . - . , - , ,- . - . . --



.

.

'

.

Northern States Power Company -3 November 23, 1976

.

ec w/ enclosures:
Gerald Charnof f, Esquire'

-

Shaw, Pittman, Potts and
Trowbridge

1800 M Street, N. W.
Washington, D. C. 20036

Arthur Renquist, Esquire
vice President - Law
Northern States Power Company

,

414 Nicollet Mall'

Minneapolis, Minnesota 55401

Howard J. Vogel, Esquire
Legal Counsel
2750 Dean Parkway
Minneapolis, Minnesota 55416

Mr. Steve J. Gadler
2120 Carter Avenue

55108St'. Paul, Minnesota _
Mr. Kenneth Dzugan
Environmental Planning Consultant

!Office of City Planner
Grace Building
421 Wabasha Street
St. Paul, Minnesota 55102

Sandra S. Gardebring, Esquire
! Special Assistant Atterney General
i Minnesota Pollution Control Agency

1935 W. County Road B2
,

j Roseville, Minnesota 55113

| Anthony Z. Roisman, Esquire
i Roisman, Kessler and Cashdan
i 102515th Street, N. W. , 5th Floor .,

Washington, D. C. 20005
t

}
! The Environmental Conservation Library*

Minneapolis Public Library
.

; 300 Nicollet Mall-

; } Minneapolis, Minnesota 55401
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Enclosure 1

r

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

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

have previously (1) 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-

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

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 also in LWR fuels. Therefore, in tue absence of a

complete analysis of high burnup LWR UO2 data, we will assume that the burnup

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

wLil 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 (1) 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

i
correction, is temperature.

,

(1 - exp(-0.436 x 10 "(Bu-20000)))
F(T) + {1-F(T)) (1)F'(Bu,T) :

I (1 + [0.665/F(T))exp[-1.107 x 10 "(Bu-20000))),

.

,1

|
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Figure 1 shows schematically how this correction sould be applied to

the GAPCCN 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

burr.up 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
0

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

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

i

i
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