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Mr. D. L. Ziemann, Chief

Operating Reactors Branch #2

Directorate of Licensing

U. S. Atomic Energy Commission

Washington, D.C. 20545

Dear Mr. Ziemann:

. I am enclosing 40 copies
by Northern States Power Company to your

_ July 16, 1973, as received in our office

A confirming typewritten letter is being
today by Northern States Power Company.

Sincerely,

org F Trowbridge

GFT:1c
Encl.

August 15,

80-263
B0-°63

CABLE: ‘SHAWLAW"
TELEX: 440143

MURDAUGH STUART MADDEN
OF COUNSEL

1973

of response
letter of
by telecopy.
mailed
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¥r. D L Zieszon, Chief o
‘Opavating Resctors Branch §2
Tigectorste of Licensing

United States Atomic Fnergy Cossiission
Bashingtan, D C 20345

Dear Hr, Ziemaum:
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Docket Wo, 56-253  idicspse Ho, DYR-Z2

Rasponse to July 16, 1873
ABC Istiey on Fuel Denzification

This iette? is writtén in respense to Your letter of July 16, 1973 »o

£ wished
L HBLEAS

Hr. Zrthor V Dlechart (HSF) vhieh pgesaﬁ@i the elements the AFC Srafi
to be included in the svaloation of fﬁél demsiffcarion ia boiling wabter veactors,
Anlysis for the Honticelle reactor was doae genericaily aend is reported im

- Supplement 6 to Gemersl Electric ,'Eepiéal Bepore FEDM-10G735, "‘ﬁansifg’.;ati@
Comsiderations in FYR Fuel Desism and Ferformsnce," vhich is bem,g soncurrently
 £1led with AEC by General Elegrric.

‘The July 16, 1973 letter asked that the cffects of demsification veing
the Staff 'aés@tions be analyzed for nonﬁl operation, aniticipated tr@asieﬁts
and ~3cciéezits incleding the 165&05»;:33?&&: at;ci&ent (i3CA). Each of 'é‘nése
events is discussed in FEDH-10735, Suppiesent §; evalustion of the results
'pteséxivés& shqw that the--:mlj -'lsignificaat éff&cti of fuel demsificarion involves

the postulated LOCA.
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&5 pert of the

-

- Staff "g”ciguians, the July 15, 19?3 letter stated that
if changes "in design or operating couditicons are nscessary to mRintein ve-
guirad . marging we should aubnit pmpasa& changes aad cpemting lisdtations
m&z tz«a&}&}gsasg ‘ Section & of z%smﬁs,_ .Sagpimt, & presants, in Techni-
_c&l Ssetification format, Jtwe potential Limiting Couditioms for _Gge:aticn

.‘zzé‘s;;ssz«% painrais -mquifs-«m Fizs should the =taff denis sif icatien cpriteria

be Impicmented. The LOCA analysis to meet f:his eriteria wvas parformed in tyo

wepe., Fizst, the mawimum silewsble svevsge plavar limear hest pemersticn

sate [APLEOR) was determined 25 & fuuctiom of 'e:@;ﬁsuze based on & ?ery £on=
serzecive Interpretation of the Staff cviteria,  Sscond, 8n analysis was dons

ualing & suitabls caasemtis-_'altamazive integpretation of the ARC eriterias
based on & statistical analysiz ei: exigs »Ila data; the maceisio allowable
_&F&m wRe likewise debersivsl., The vesules ave presenced in Figures &{E‘:’CE
saaé &-822 of HEm-10735, 3&??1&@& % a}.sgg with a c«:#s;;éri%ca to that a2llowed
by cuzrent. Technical S‘;ﬂci.,;é&iiea limits. I addition to the LOCS swaiysisz,
?Exi;:f:z .éetar;ﬂim& aii;ﬁw 1e feel bundle sepment powey levels, the Staff evi-
terid oo g@er gpiking as it affects the normal e;lera?:ing lingsr hest gssmers~
tien vare of the hottest fuel pin was also determined, The maximm aliowabls
IEGR is reduced from 17,5 ke/ft as shown in Figure 3-6 and discussed in See~
tiz#& 8 iSf E’N =10735. A swmary of #ésn};té pért&i;zing to ths Honticells -?}.&gt
iz greseﬁta‘i_in column © of Table 6,2 of WEE{-10735, Supplement S.
With r;egarsl to the. pcs;m}.ated L&&i,fprévicms aaalyseé ivdicate that the
| ¥enticellco Pisﬁ.tr.f.sstisfi:es the Inter{m fcceptance Criteria applicable to this
gvent arithour additionsl speci restriction or altered modes of operat

It

19

s'made clear in the July 16, 1973 letter that the principal effect of the
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Stz ff's fuel de;zsiﬁca on m&?ie so the LOCA calculation is & mdiiicatim_.
f. tﬁe 1{39" thu;,fﬁz.- ft?0p g gap cepdvestanca in the AEC aﬁgmveé GE ECCS evalua-

‘t’ic&--miéi. ¥a recomsend that the Staff contin ince ‘m utilize the existing
1065 brudhr Ft 2_{7"-‘ value for a:;ajiyé;es wtil such tine a3 Ceneral Eiertnc

can reas*rz;. a’_y,‘cmief:e develogwent of & more sophisticared mly*a.c&l model

Y

represazting the ch snges of gap condw ctenca in relation to the various

g&e&m, including ﬁﬁ}. dez:sifi-:s o, associated mi:h *n»raasiﬂg é}:pssare,,

Teere dozs wost sppesr bto be any safety reason for L_%eiatn sceion, . Deferrsi

of action entil develoment of & vomplete mi, tical model upon which igeneral

gryessat ¢2m be reached appsges £9 be the preferable altereative. i

kR3Sl S AU SR O .3 = =i, ¥rues P 1
""-‘“."-"q."i."”""ﬁ;.i,\} 38 3G e 15 P ﬁva& ‘?:1:“3

appaxr o0 he mors restvictive; 2t 11 times, than the I3R lisitsticss in-

- pazed on pormal opevaticn; the latrer, in themselves, would have minimal

frport om cycle 2 opexution., If the suitably comservative &},tamtz.m approdck

’

wers mﬁsj “?‘?Z“"’Prmté, & meximss plant derate of 57 may be necesssyy neer tha

end 'of cyole 2. If adhevence t5 the move conservative intevpretatiom of StasE

.t"i'

. appasrs C zt a greater plant derate may bhe neces-.

> v

sary during & sigoificant mr"ml of the yemiinder of cycle 2. It should be

noted that the suggested Technieal Specification iimitations refer to bundle

seg&*&ntg'pcm&r rather thsa total plant pcwer. A detailed smalysis of the impact

of tlxae tundle power limitatioms on *Fuf:ure plan® op,rsf‘ma is beipg i'nitiate&. v

Projected near-term operation indicates that tha plan éﬂ.‘l operate bealcow the
beta curves of Figu +«9C1 and 4-9C2 .for- the next one to two months snd is

currently below the gawma curve
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‘z‘z’sefizxg vrévim%é HEDM-I0735 zmﬁ Supplements 1 through §, we agree with
the Semersi Electrie pas;tie*_é £t the Staff ,ériteria pz:esenta'i with the July
16, 1973 leiter is averly co&s;rvaf:ive m lisht of,ez,isting data copcerning
3R Soxl éazasificétiw. ?:’££~&§GE§ cﬁz&;s&riscns of tha information in ‘Supplenent
& to RET#-18735 and oux c’urré&i %Z%&tié&ilc cyecie 2. apemtiﬁg ?a':smteﬁfs, wve

badises that no immadisce sction is yegoived-and that nomal opazation may
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- NSP

NORTHERN STATES POWER COMPANY

MINNEAPOLIS. MINNESOTA 55401

August 15, 1973

Mr., D L Ziemann, Chief

Operating Reactors Branch #2
Directorate of Licensing

United States Atomic Energy Commission
Washington, D C 20545

Dear Mr, Ziemann:

MONTICELLO NUCLEAR GENERATING PLANT
Docket No, 50-263 License No, DPR-~22

Response to July 16, 1973
AEC Letter on Fuel Densification

This letter is written in response to your ietter of July 16, 1973 to
Mr. Arthur V Dienhart (NSP) which presented the elements the AEC Staff wished
t; be included in the evaluation of fuel densification in boiling water reactors.
Analysis for the Monticello reactor.was done generically and is reported in
Supplement 6 to General Electric Topical Report NEDM-10735, "Densification
Considerations in BWR Fuel Design and Performance," which is being concurrently
filed with AEC by General Electric.

The July 16, 1973 letter asked that the effects of densification using
the Staff assumptions be analyzed for normal operation, anticipatedltransients
and accidents including the loss-of-coolant accident (LOGCA). Each of these
events is discussed in NEDM-10735, Supplement 6; evaluation of the results

presented show that the only significant effect of fuel densification involves

the postulated LOCA. , ’
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As part of the Staff conclusions, the July 16, 1973 letter stated that
if changes in deéign or operating conditions are necessary to maintain re-
quired margins we should submit proposed changes and operating limitations
with theanalyses, Section 6 of NEDM-10735, Supplement 6 presents, in Techni-
cal Specification format, two potential Limiting Conditions for Operation
which would maintain required margins should the staff densifiCatién criteria
be implemented. The LOCA analysis to meet this criteria was performed in two
ways. First, the maximumvallowablé average planar linear heat generation
rate (APLHGR) was determined as a function of exposure based on a very con-
.servative interpretation of the Staff criteria. Second, an¢analysis was done

usipg,a suitably conservative alternativeAinterpretation of the AEC criteria
based on a statistical analysis of existing data; the maximum allowable
APLHGR was likewise determined. The results are prgsented in Figures 4-9C1
and 4-9C2 of NEDM-16735, Supplement 6 along with a comparison to thaﬁ allowed
by curreﬁt Technical Specification limits. In addition to the LOCA analysis,
which determined allowable fuel bundle segment power levels, the Staff cri-
teria on power spiking as it affects the normal operating linear heat genera-
tion rate of the hottest fuel pin was also determined. The maximum allowable
LHGR is reduced from 17.5 kw/ft as shown in Figure 3-6 and discussed in Sec-
tion 6 of NEDM-10735. A summary of results pertaining to the Monticello Plant
"is presented in column Clof Table 6.2 of NEDM-10735, Supplement 6.

Withnregard to the poétulated LOCA, previous analyses indicate that the
Monticello Plant satisfies the Interim Acceptance Criteria applicable to this
-event without additional specific restriction or altered modes of operation.

-It is made_clear in the July 16, 1973 letter that the principal effect of the
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AStaff's.fuel densification models on the LOCA calculation is a modification
of the 1000 btu/ﬁr ££20F gap conductance in the AEC approved GE ECCS evalua-
tion model. We recommend that the Staff continue to utilize the existing
1000 btu/hr ££2°F value for.all.analyses until such time as General Electric
can reasonably complete development of a more sophisticated analytical model
rebresenting the changes of gap conductance in relation to the various
phenomena,@including fuel densification, associated with increasing exposure,
There does not appear to be any safety reason for immediate action. Deferral
of action until development of a complete analytical model upon which general
agreement can be reached appears to be the preferable alternative.

We have reviewed the impact on Monticello cycle 2 operation, should the
suggested General Electric Techﬁical Specifications be implemented following
AEC Staff evaluation. The APLHGR limitations based on the LOCA analysis
appear to be more restrictive, at all times, than the LHGR limitgtions im-
posed on normal operation; the latter, in themselves, would have minimal
imfact on cycle 2 operation, If the suitably conservative élternative approach
were deemed appropriate, a maximum plant derate of 5% may be necessary near the
end of cycle 2. If adherence to the more conservative interpretation of Staff
criteria were'required, it appears that a greater plant derate may be neces-
sary during a significant portion of the remainder of cycle 2., It should be
noted that the suggested Technical Specification limitations refer to bundle
segmeht power rather than total piantTpower. A detailed analysis of the impact
of these bundle power limitations on future plént operation is being initiated.
Projected near-term operation in&icates that the plant will operate below the
béta curves of Figures 4-9Cl and 4-9C2 for the next one to two months and is

currently beldw the gamma curve,
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-Having reviewed NEDM-10735 and Supplements 1 through 6, we agree with
the General Electric position that the Staff criteria presented with the July
16, 1973 letter is overly conservative in 1ight of existing data concerning
BWR fuel densification. Based on comparisons of the information in Supplement
6 to ﬁEDM—10735 and our current Monticello cycle 2 operating parametefs, we
believe that no immediate action is required and that normal operation may
be safely continued.

It is requested that General Electric generic filing of NEDM-10735,
Supplements 1 through 6 be referenced in the Monticello docket. Please
advise us if any other action or additional information is required with
regard to this matter, |
Yours truly,

-y W
L O Mayer, PE
Director of Nuclear Support Services
LOM/MHV/br
cc: B H Grier
G Charnoff

Minnesota Pollution Control Agency
Attn. K Dzugan




