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NRC STAFF EVALUATION OF FUEL CAlliSTER STORAGE RACKS 

Description of the Storage Racks: 

The storage racks in the fuel transfer canal (FTC) will provide 11 stora~e 
locations ror fuel canisters. The racks consist of cells wit~ a 14 .4 inch 
square inside cross section. Each cell has an overall length ~f 173 inches 
(including the base plate) and an internal height of 150 inches to accommodate 
a 150 inch long fuel canister . The cells are fabricated of 304L stainless 
steel sheets about 1/8 inch thick. Nine cells are arranged on an east-west 
axis on an 18 .5 inch centet-to-ccnter spacing along the south wall of the deep 
end of the FTC. At each end of the east-west array, an additional cell is 
placed on an 18 inch center-to-center spacing on an axis going north to give a 
C-shaped array. The cells are connected together by vertical tie plates 
welded intermittently along the i r length. The array consists of three 
separately installed modules. One module includes three cells and weighs about 
1500 lbs. The other two modules include four cells and weioh about 2100 lbs. 
each . The array is anchored to resist lateral movement by 6rackets on top of 
the south wall of the FTC. The rack includes a base plate with swiveling 
adjustable pads that rest on the FTC floor (elevation 308'). 

The storage racks in the "A" spent fuel pool (SFP) will provide 252 storage 
locations for fuel canisters. They will r.onsist of four free standing modules 
with storage cells arranged in a 9x7 array. Each cell has an internal height 
of 150 inches and a cross section of 18 inches square. Each cell is 
fa~ricated of 304L stainless steel sheets about 0.09 inches thick. Each 
n•odule consists of 63 cells connected together by tie angles to form a rigid 
rectangular free standing honeycomb structure weighing about 16000 lbs. The 
cells are welded to a base plate that has swi veling adjustable pads that rest 
on the SFP floor. Each cell has an uppe~ and lower guide collar that provides 
lateral support to the fuel canisters . The racks will support loaded fuel 
canisters and constrain them to a minimum center-to-center spacing of 18 
inches. 

The weight of the racks and loaded fuel canisters falls within the design 
fl oo r loading of the 'A' SFP and the FTC when flooded to the proposed 
operating e 1 eva ti on of 327' -8". We are aware of pt·oposed conti ngency p 1 ans to 
fl ood to an elevation of 3 ~6 '- 4" if necessary. Pl"ior to appro,·al of such 
cont ingency plans , the fl oor loadi ng will reGu ire f urthe r eva~ uati on . This 
shou.d be addr~s~ed in the de fueli ng SER. 

Both set s of fuel canister s torage rae~ ~ are cl ass ified as nuclea r safety 
related. 

~ tructura l and Sei smi c Considerati ons: 

The l icensee perforned a structural and s : i smic ana lysis of the · ~c l canister 
storage racks and dete rmined that the rad . des ign is a de qua t e t o withstand the 
stresses encountered duri ng handli ng , norma l operation and a safe shu tdown 
earthqua ke (SSE ). The stresses used 1r •he ana lys is, and the limi t s app lied 
to the l oad combina ti o~s ana lyzed were i t accordance wi th ASME Code Section 
III , Subsecti on m·, and /',St·IE Code Sec ti on ,II, Appendix XV II. The analy~i s 
considered the stresses due t o nonnal dead loacs , l ive loads , t he rrr.a l effect s 
resu lt ing f rom naxinum poo l diffet·entia l tempe ratt. t·es , loads caused by a SSr , 
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end effects of ~~ve action caused by water slosh1ng i n the pool during an SSE. 
f, stability analysis riZS perfonr.ed to detr.onstrate that the maximum cell 
displace~ent during a SSE would not result in impacts between adjacent rack 
nodules or between rack m~dules and the pool .wall. 

Th~ loads analyzed in the lic~nsee's analysis and the methods of considering 
load con.binations r::eet the guidelines of NRC Standard Review Plan (IWREG-0800) 
Section 3.8.4. The staff concurs with the licensee's ana.ysis which 
dcr.onstrates that the fuel canister storage racks will not fail during a 
design basis seismic event. 

Load Drops 

Load handling analyses were evaluated for three cases: load drops associated 
with fuel rack installation activities, dropping of loads over the installed 
fuel racks prior to use for storage of loaded fuel canisters, and load 
handling over the racks with loaded fuel canisters present. 

The consequences of load drops during installation activities include the 
effects of impacts on the floor slabs and other safety related systems and 
components not directly associated with the fuel canister storage racks. The 
consequences of such load drops in the fuel handling building are bounded by 
the analy!.is per tormed in the NRC approved safety evaluation for fuel pool "A" 
refurb~shtr.ent submitted by the licensee's letter 4410-83-L-0156 dated 
July 29, 1983. The consequences of load handling accidents during rack 
installation in the reactor building are bounded by the analysis performed in 
the riRC approved safety evaluation for reactor building heavy loads submitted 
by the licensee's letter 4410-84-L-lllA dated November 1, 1984. Installation 
activities will be procedurally controlled to assure that the weight of loads 
handled, load lift heights, and load travel pathways are constrained to stay 
within the bounds of these previously approved safety evaluations. 

Load dro~s over the racks after installation but prior to their use for fuel 
storage present no significant hazards as a result of rack assembly failure 
since there will be no raterial present that could produce a release of 
radioactive material. In addition, damage to rack nodules in this event could 
be repaired without undue risk to plant workers. load handling in these 
situations will be control.ed in such a manner that postulated load drop 
consequences relating to other systcr.s or co~r.ponents will be bounded by the 
currently approved load drop analyses referred to above. 

The structural design of the racks is sufficient to withstand the effects of a 
postulated drop of a filled fuel canister (3355 lbs.) without gross failure of. 
the rack. Damage would be li~ited to the area of impact and would not result 
in a recuction of the 18 inch center to center spacing of adjacent fuel 
canisters. Ho~ever, the effects of such a drop on the fuel canisters in 
s torage has not been fully eva luated. It will be evaluated in the licensee's 
fuel canister TER. 

ihe s taff concluded that Leavy load handling necessary to support fuel 
canister storage ratk installation and load handling ovPr the racks prior to 
their use for storage of fuel can be carritd out withou t undue safety 
consequtnces when contro lled in such a man~e r that the loads handled, lift 
heights, and load travel pat~~ays are within the bourds of the prev iously 
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approved safety evaluations. Load handlino O\•er the fuel racks when fill ed 
fuel canisters are ; resent has not been fully analyzed and wi ll be addressed 
in subsequent safe~y evaluations. 

Criticality: 

The fuel canister storage racks are designed to maintain the loaded fuel 
canisters i~ a geonetrically safe subcritical array. The specifics of the 
canister Lrit ~ (ality analysis are not included in this evaluation but will be 
evaluated during review of the fue l canister TER . For the purposes of this 
evaluation, the staff assumed that maintaining a minimum center-to-center 
spacing of 18 inches bet~een loaded fuel canisters is adequate to assure a 
subcri tical array . This assumption will be reevaluated in the ; taff's review 
of the fuel canister TER. 

As previously stated, the canister storage racks are designed such that duri ng 
normal operations the minimum center-to-center spacing of adjacent fuel 
canisters is 18 inches. The racks are designed structurally so that a 
postulated SSE or postulated load drop on the rack will not cause damage that 
reduces the 18 inch spacing. The design also prevents inadv~rtent fnsertion 
of a fuel canister into any loc~tion not intended as a stora~e location. If a 
canister was dropped from the canister transfer syste~ such that it fell 
vertically alongside the rack modules and leaned against the side t' a storage 
cell, the center-to center spacing between the dropped canister and an 
adjacent stored canister would always be greater than 13 inches. However, the 
center module of three cells in the FTC is designed such that the 18 inch 
spacing for a dropped canister can be assured only if the reactor plenum is in 
place on the plenum storage stand in the deep end of the FTC. If for so~~ 
unforeseen reascn, the plenum is not placed on the stot·age stand, the staff 
will require additional controls to ensure the required lli in imum spacing. 

Radiation Exposure: 

The only potential radiation exposure resulting from the fuel canister storage 
racks is the plant worker dose attr ibutable to rac k instal lation and 
subsequent removal. Procedural controls during installation and removal will 
assure that personnel exposure is ma intained ALARA. The licensee projected a 
ma xi mum exposure of 8.5 pPrson-rem for this task. The staff review of this 
es timate conc luded tha t it is :,as~:: d on a reasonable es t inate of t he manhours 
r.eeded for the task and conservat ive radiation cose rates determi ned by t·eview 
of cu r rent survey and exposure data f rom t asks already pet·for~ed i n the sawe 
working ar~a s. The projected occupati onal expcsure is within the scope of 
considerations made in the Prog ranr.~a tic £nv ironnenta1 Irr.pact Stater.:ent. 

Conclusion: 

Based on ou r safety review, t he fuel canis ter storage racks do n0t pose a 
s1gn ificant ri s~ t o the occupatiJnal work force or the public . They do not 
presen t the pC'SS ib il i ty of any acci oen t not previous ly ana lyzed nor do they 
change the consequences of, or likelihood of any p~cv i ously ar.alyzed accident. 
~~a rgi ns of safety as previously ana lyzed art no t reduced . \..'e concl ude t ha t 
the proposed fue l caniste r s torage rac~ s dd not constitute an ~nrevicwed 
safet} ques ti on and can be installed as cesigred i~ the fuel transfe r canal 
and the ' A' sprnt fue l oool. 
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Use of the racks for storage of loaded fuel canisters poses no sign~ ficant 
ri sl. ~o the work force or puolic and has no significant potential 
ronv ironrrer.tal ir~pact, provided that the design g~ometry of the racks is 
adequate to assure a subcri t ical array of · fuel containers, and the racks and 
s to red fuel canisters can withstand the affects of postulated load drops. We 
hf ~ not completed our review of the fuel canister criticality and load drop 
a .. alys is. We therefore approve the installation of the fuel canister storage 
racks in the futl transfer canal and the 'A' spent fuel pool but not the 
storage of fut1 material. Approval of the use of the racks for storage of 
fuel canisters loaded with fuel material is contingent upon our approval of 
our· crit ical:ty and load drop analysis. Such approval will be forwarded to 
you upon s;· ~~iactory completion of cur review of your fuel canister TER. 
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