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1.0  BACKGROUND

The 1icersee resgcnded to NRC Bulletin 90-02, "Loss of Thernal Margin Ceused by
Charne) Box Bow," 1r & letter deted August 3, 1980, This was followed by @
response for additions) information vie & te{ephcne conversation on October 12,
1980, The response described the number and dispusition of these channe) boxes
tn the core, (Figure 1, Ref, 1) and described the actions taken 1o assure
compliance with the technice) specificotion of therme! 1imits,

The Big Fock Point reactor hes @ sne)) core rated st 240 MWT and containg 84
fue essenbMies, Approxinetely ore quarter of the core ot Big Rock Point 1s
thonged each refueling cutege, The discharged  serblies hove approxiretely
2025 GWD/ST of exposure ot the end of cycle.  hose assenblies with 3 years of
exposure together with the new fue) essenblies are pleced around the outside
eree of the core, where they ere expected to experience Yow power and EXposSUTE,
Fuel escerbMes with 1 end 2 cycles of exposure are loceted in the interior
region of the core with the 2 cycle fuel residing in the very center, These
fue) assenbles and charnel boxes assenblies are not typicel of other BNRs,

The charre) bores sre positioned end secured fr ploce 1n the vesse) with & grid
syster of hold down bars and renadn 11 plece when fue) shuffling is conducted
during refueling, The fue) assenties are noved about independently of the
Chonne boxes, with the exposure of the cherne bores tracked separately fron
the fuel exposure, The Yicenser stated thet 1t 1s Consumer Power Company/Big
Vock Potrt policy, thet individua) chennel box assemblies nust be repleced when
thelr exposire reeches approximetely 35-406WD/ST,

2.0 EVALVATION

Core configuretion for the Big Rock Point Plant shows exposure and the number
of operating cycles of individua) chanrel box essemblies, currently sleted for
use in Cycle 25, (reference telephone conversation in support of subadtted
techrice fnfermetion clerificetion, October 12, 1990), The Ycensee pointed
out that & nunber of the charnel box assemblies were loceted 1n low power areas,
consequertly, they have recefved snal) exposure during each operating cycle,

{fect of cherned box bow on the Mininun Critice! Power Ratio
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The Yicensee conducted an indepth engineering anelysis to deternine the change
(1f any) 10 the critice pewer ratio due to channe) box bow, Calculetions show
thet the Big Rock Point Plant fuel chanrel boxes bow orly 1/6 the anount of the
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roderr BRFE pleonts given the sere exposure, This f¢ cue to the fect that the
Bi¢ Fuck Point Plant chennel boxes ere 1/2 the length of norna) chernels are
ere wider ther the modern BWE plants chorne) boxes (Attachment 2, Ref,1), The
KRC steff verified the 1/6 calewlotion independently,

RetueY measured dote reported in EPK] Report NPA225M, 1905, showed that charre)
box bow fur cherre) buxes with up ¢ &0GKD/ST exposure was less ther &3m0 (169
mils) ot o 2 signe confiderce Yevel for fu11 length cherrels, (12 feet). Some
¢f the cherne) bores messured were of the sene king es those used by Big Pock
Peirt (Cortech charrels), The mexfnur bowirg experienced by these Cortech
Chornel boxes wes found to be 2.6 om (94 nils) with ar eversge bow of 1.2 o (28
rite). Pearfng fu mind the belf size erd wider channels huxes ot Big Rock Puint
Plert, the Vicensee tock the conservative epproach and used the ful) size 12
foot mexirue velue of &.3 o (169 nils) for thedr he)f si2¢ € Tout channe) box
celevtetion, f.e., Rig Rock Point Plent nexinun cherne’ box bow 4s 1/6 of 4.3
rroor 0.9 mm (0,035 ni1s) for & typice) channe) box Yifetine, Thie channe) box
bow ¢f C.0% nils trovsletes frte & nexdnun charge o the ninfnun critice) pewer
retio (MCPKR) of 0,030 for & typice) core Yeeding, This mexfrun chere 1s
opplied core wide, on 811 chenne) boxes and not just the Modting ¢ " bores,

The MCFF Cpevetirg Lindt (Techrdca) Specificetion) at Big Ruck lent ¢
1,768 trcluding urcertofrty, When the cherge fn MCPR of 0.05( Jied 10 the
MCPR Cperatirg Linit (CP), the new MCPR (0?3 becomes 1,763, T sure compliance
with the Techrdce) Spectficetior FCPR Timit of 1,763, the Ve ¢ perforrs
TUnErous gtys1cs celevYetions (prior to the stert of every cyc) ,, to fdentify
thuse fuel sssenblies having & MCPR less thor or equal to 1.79%, Those fue!
ossent lies whick couled have o PCPR of 1,793 or ese, will be required to resice
fovew charie) bores, thus ecsurding thet the operating 1n4t i neirtadned,

It regerd to the LHCR end the MAPLHGR the Yiconeee conducted a LOCA arelysis for
fue? nges G2/C4 ard submitted 1o KRC, The loca) peal1r? fectors (LPF) used for
the srelysis bound the current fuel cesign by an ancurt larger then the fnpact

of cherrel box bow upon the LPF, The change in LPF betweer the current fue)
design and C3/0¢ is approximetely 0.03, while the cherge in LPF cue to chanre)

bex bowing wes found to be less then or equal t2 0,006 for the unrcdded condition,

3.0 CONCLUSION

Fased on the sbove evelvetion, the NRC staff concludes that the proposed
ViiTizetdon of revsed channe) bores for the upcoming Cycle 26 15 acceptable,
Further, we corclude thet the revse of chanre) boxes 1n future relosd cycles

is accepteble for the Big Rock Pofrt Feactor provided thet the core design end
cherrel box revse 1s evaluated by the nethods described fn Reference 1 irclucing
the Tinftations which follow:

(1) Indivicue channe! box essemblies nust be repleced before exceeding er
expesure of 40 EWD/ST.

(2) Limiting fue) asserbles wil) be fdentifiec curing core desigr
caleuetions for each cycle are will be required to reside in new charre)
boxes te essure thet the MCPR operoting 1init 1s mefrtadned,
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(2) Continued velicdity of the LEGE and MAPLECR Yimits under the «>isting
channel box bow conditiors for each fue) cycle will be evalueted “ur each
vpereting cycle,

Piy devieticr fron the described nethods to essure complierce of fue)
pssent et with reused channe! boxes to the technica) specificetion therme)
Tindts nust be eveluated on @ cycle specific besis, subject to NRC staff
spprovel prior to restert of the future cycle,
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