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IoI 
August 15, 1973

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.

of response 
letter of 
by telecopy, 
mailed

Sincerely, 

eorg F, Trowbridge
GFT:lc 
Encl.
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NORTHMRN STAY SPWR COPANY 

MIDNN&ASPOc.IS, M6IdN QTA O4Q1 

August 15 1973 

Mr DL ZieWann, Chief 
Operating Reactors srvnch#2 
Directorate of Licensing 
United States Atomic Energy a mission 
Tashington, D C 20545 

Dear n, Ziemen: 

Docket Th. S-263 License No. DFE-22 

Itaponse to July 16, 1973 
ABC Le ttr or Fue lDnsific an.  

This itet is AJ-tten in respas toyour leter of Jt1v !i, 1973 to 

M4r. Arthur V Dienhart (NSP) which presented the elezenrts the AC Staff vished 

to be included in the evaluation of fuel densificarin in bo ling ' water reactors.  

Analysis for the Poticello reactor was done generically and is reported in 

Supplement 6 to General Electric Topical Retort i' 0735, ensification 

Considerations in ?R Fuel Design and Performanae," 4whith is being concurrently 

filed with AEC by General Electric.  

Ahe July 16, 1973 letter asked that the effect; of deaification using 

the Staff assumptions be analyzed for normal operation, anticipated transients 

and accidents inChdit the loss-of-colat attident (A$CA). Each or these 

events is discussed in KEti-10735, Suppiement 6; evaluation of the results 

presented show that the only significant effect of fuel densification involves 

the postulated. OA



-GN STATES POVER C PANY 

As part of the Staff conclusions, the July 16, 1973 letter stated that 

iE changes in design or operating conditions are -necessary to maintain re

quired margins 're should -subnit proposed changes and operating limitations 

with thezaalyses. Section 6 of NEPD&-10735, Supplement 6 presents, in Techni 

caL Specification format, 1two potential Limiting Conditions for Operation 

tiitvrold tmaintain requiredcargins should the staff densification criteria 

be imlee nted. The LOCA analysis to meet this criteria uas performed in two 

rtys, irst, the macimm alloeable average planar linear heat generation 

rte OPLER_) s .determied as a function of exp-osure based on a very con

a interpretation of the Staff- c-teria. Second, an analysis was done 

using a suitably conservatlive alternative interpretation of the AEC eritet 

based on a statistical analysis of existing data; the maxizn allovable 

ARLwts liketse detetnined The tesflts ate nreseated in flgnts 4.901 

and 4-92 of NEEM- 10735, Supplement 6 along with a coparison to that allowed 

by current Technical Specification limits. In addition to the LOCAL anlysis, 

which determined allowable fe4 buandle segment pover levels, the Staff cri

teria 0n power spiking as it affects the normal operating linar heat gmera

tion me of the hottest fuel pin was also determined. The mximm. allowable 

In=R is reduced from 17.5 kfft as shown in Figure 3-6 and discussed in See

ti-cs 6 st EDXW10735. A suiamary of results pertaining to the Monticello Plant 

is presented in column C of Table 6,2 of NED--10735, Supplement 6.  

With regard to the postulated LOCA, previous analyses indicate that the 

Hoticello Plant satisfies the Interim Acceptance Criteria applicable to this 

event vithout additional specifIc restriction or altered modes of operation.  

it i aeClear in the July 16, 1973 letter that the principal effect of the



( ~Ncn*mEn OTAmm~s WO~mp cWANY 

StaffW fu~el densifi cation ;dals -m th e 1= calculation is a miodification 

*I Vute 4~ b tj hrf ft I Ra caad c e in the AMC approved CZII CCS evalua

tio =odsedl. lWe recummend thsiat tahe Staff Cout-inue. to utilize rhe exdistihg 

100.O~ btu/hr v alue. for all anay-des uttil smith time as Gce nral Eletric 

cmn reascambi1y-complete develop--i± of a Diore. ssi~t~ aytric-l model 

r~~eningth"asge of .g-ip cumiuca e ina re3.iitiou to the V4arieus 

phee~ a m,~d~gfe fiain associated with increasing emsre 

Tbere ae fnot ~a-r to be ay safety reascn for i~medit ican 3fi~ 

OE- acitiza Isntil d O, ~ og a conplte amnalytical z~oel u."on wiilchi general 

c hmb- reaed vpp-earz to be the prfs-rble ateaive 

Re have rel-Viread the Thyott On intica11o cyl 2 Oprt oz"%ahnuiI. h 

*su ~ Cat -meznal Zlectrihec4 iii'in be InLaeteA fLa in 

app~rn ba ore restrictivej at all tirt-s, the-n the iWG lmitamtic-ze im

pagei a Adn-aL overation; ,tha ilAmter, in the.slves, w~ould have mirz1 

i ewsnI m cycle 2 -opetatioia. :Ef th.ec Nuitably co=-ervative a ple-ai''. nroach 

v- r d&avma approprizte, a mam= pant deiate of S, nay Lb-e smry nmear th 

Cydofcle 2. '11 aderence- to thte z-are can er-ative itter r~wmtii Of Stafff 

-Criteria vere rermired, it. appears t-hat a gtreater patderate -may be rueces

sary.4tri~ a ig~ic~t px'ton f .~be~i~er f cycle 2.~ 1tshv,~id be 

noted diat the suggested Teciec al Specification Tv'tlosrefer to bundle 

segM~eyit.poewer rather tlman totaI plant power. A detailed aaalysis of the kn~act 

of .these bunidle pow'er limitations an future plcmt operation is bedng initiated.  

1' ojected 'near- term~ operntion indicates that th e plant -All operate below the 

beta curvens of Ffgtres 4-9,_1 and 4-9C2 -for- the neatt onea to two M'onths and is

currmently, belau the gsn~ uv.



NOn MRN STAT PoXwMR Co!r"14NY 

Having reviewed =FW+10735 and Supplements I through 6, we agree with 

the Generfl Electric posItion that the Staff criteria presented with the July 

16, 1973 ltter. is overly conservative in light of existing data concerning 

BUR feuel densification. Bfased on comparisons of the infonmation in Supplement 

6 to fRml~ 10735 and our current E2aoticello cycle 2 operating parameters, we 

hkive that no iunediate action is required and that normal operation may 

be sbl-y continued.  

It is -repquested .that-General Electric generic flng of NEVM-10735, 

Supemnts I through 6 be referenced in the Monticello docket. Please 

advise s it any other actioni or aditional information is required with 

regard to this tatter.  

Yours troly 

1, O Mayer 

Director oa Thuclar Support Services 

cc: BB G rier 
c chrnoff 
Mirnvesota Pollutiocaontrol Agency 

Artn. K lzugan



NORTHERN STATES POWER COMPANY 

MINNEAPOLIS, MINNESOTA 55401 

August 15, 1973 - j 

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 letter of July 16, 1973 to 

Mr. Arthur V Dienhart (NSP) which presented the elements the AEC Staff wished 

to 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, anticipated transients 

and accidents including the loss-of-coolant accident (LOCA). 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 design 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 densification criteria 

be implemented. The LOCA analysis to meet this criteria was performed in two 

ways. First, the maximum allowable 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, antanalysis was done 

using a suitably conservative alternative interpretation of the AEC criteria 

based on a statistical analysis of existing data; the maximum allowable 

APLHGR was likewise determined. The results are presented in Figures 4-9C1 

and 4-9C2 of NEDM-10735, Supplement 6 along with a comparison to that allowed 

by current 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 C of Table 6.2 of NEDM-10735, Supplement 6.  

With-regard to the postulated 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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Staff's fuel densification models on the LOCA calculation is a modification 

of the 1000 btu/hr ft2OF gap conductance in the AEC approved GE ECCS evalua

tion model. We recommend that the Staff continue to utilize the existing 

1000 btu/hr ft2oF value for all.analyses until such time as General Electric 

can reasonably complete development of a more sophisticated analytical model 

representing 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 Technical 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 limitations im

posed on normal operation; the latter, in themselves, would have minimal 

impact on cycle 2 operation. If the suitably conservative alternative 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 

segment power rather than total plant power. A detailed analysis of the impact 

of these bundle power limitations on future plant operation is being initiated.  

Projected near-term operation indicates that the plant will operate below the 

beta curves of Figures 4-9C1 and 4-9C2 for the next one to two months and is 

currently below 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 light of existing data concerning 

BWR fuel densification. Based on comparisons of the information in Supplement 

6 to NEDM-10735 and our current Monticello cycle 2 operating parameters, 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, 

L 0 Mayer, PE 
Director of Nuclear Support Services 

LOM/MRV/br 

cc: B H Grier 
G Charnoff 
Minnesota Pollution Control Agency 
Attn. K Dzugan


