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The Huclear RPgulatllr;t C:>r111ission (l:rtC) has reviewed your Septetlber 11. 1985. 
Si>fety Evaluation Report (SER) for !Ieavy Load llanrllinq Insi de Contailll!l';!nt, 
Re·1ision z. As staterf in the enclosed s.sfety evctluation issued by the staff. 
w!:! conclude thdt hi'W:f lwds ca11 be handled ovl!r f ue l beari ng canister<> Inside 
the r eactor bui ldlng and 'ipcnt fuel pool without a s igni ficant r isk to the 
health and safety ~f the pu~l fc, provide d they are in accordance with the 
til!litdtions stated in the TIIl-2 Propnsed Technical Spl.!dffcat lons , your 
subject SEit, and our resp;:~nding SER. Thi s 11ctivity f.slts wfthin the ~cope of 
acti vi ties p~vtously consfdc~d in the ProgramMa t ic Environm~ntal r~~~ct 
Sti!tc-oent. 
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SAFETY [VALUATIOII BY Tit( OFFICE OF IIUCL(AR REACTOR REGULATJO:I 

FOR 

lt[AVY LOAD IIAtiDLIIIG IllS 10[ Tit[ TMI-2 COIHAJII~EIIT 

AIIO FUEL IIANDLIIIG 8UIUlJIIG 

A. IIHROOUCTIOll 

On tlovember I, 1984, GPU tluclear Corporation (GPUtiC) submitted to the staff 
for approval, a safety evaluation for h&Jndl ing hNvy loads inside the reactor 
building in accordance With the requirements of IIUREG-061 2. lhis was reviewed 
and subsequently approved by the IIRC In letters dated December 18, 1984 and 
March 14, 1984. This safety evaluation did not clddress the handling of heavy 
loads over the reactor vessel, incore Instrument seal table and quide tubes 
nor the northwest corner of the A "0 ring". On Apri I 19. 1985, GPUIIC 
submitted a safety evaluation Report (SER) which addressed heavy loads over 
the reactor vessel. This SER was reviewed by the III{C staff and approved on 
~~Y 2, 1985. Certain loads and pathways whi ch would exist during defueling 
were not addressed by the above safety evaluations. After dcfuel ing plans 
werl! more accuratl!ly definl!d and the pathways and loc1ds more cleMly 
identified, GPUIIC submitted the Safety [valuation Report for Heavy load 
lfo~ndling Inside Containment, Revision 2, on September ll, 1985. This 
submittal fulfilled the requirements of Generic letter tll-07 (Phase I) and 
proposed technical specifications (PTS ) 3.10.1 and 3.10.2 for· the areas which 
it addresses. Additional information was requested by the staff on October 
18 , 1985 (I etter IIRC/THI-078) and responses received f ronr the I icensee on 
October 31, 1985 and llovember 5, 1985 (references 6 and 7). 

8. DISCUSSIOII 

The Safety Evaluation Report for !Ieavy load llandling Inside Containment, 
Revision 2 expands on the previous revision to include the use of canister 
handl fog bridges, 1 ift i ng of canisters containing fue 1 bearing ITicl teria I and 
lifting of heavy loads over those canisters . This includes lifting canisters 
over canisters . The scope includes tr.lnsfer within the reactor building, 
transfer to the fuel handling building, and canister handling inside the fuel 
handling building but does not Include transf~rs to shipping ca~ks. An 
additional safety evaluation report will be required for that dCtivity. 

C. REGULATORY REQUIRFHCIITS 

Generic letters 81-07 and 85-ll require that GPUIIC complete pha~e I (i.e., 
section 5.1.1) of IIUREG 0612. Phase one included the following actlvitie~: 

1. Definition of safe load pdths 

2. Development of load handling procedures 

3. Periodic Inspection and testing of crdnes 
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4. Qualifications, training and specified conduct of operators 

5. Special lifting devices should satisfy the guide! ines of 
AIISI 1114.66 

6. Lifting devices that are not specia fly designed should be insta lied 
and used in accordanct' with the guide! ines of AilS! 830.9 

7. Design of cranes to AilS I 830.2 or CHAA-70 

These areas havt' been previously reviewed and approved (references I, 2 , and 
3). The canister handling bridges including the shield collars, ha ;e been 
designed to conform to AilS! U30. 2 , AilS! 830.16 and to MSI 1114 .6 section 3.2.1 
for static and dynamic loads. The staff finds this acceptable. The above 
activit ies assure that the potential for a load drop is very small. 

GPUIIC used the four criteri,, In section 5.1(2) of IIUREG 0612 to evaluate the 
potential consequences of a dropped load Involving fuel canisters. These four 
criteria are: 

1. Releases of r Jdioactive material that may result from damage to spent 
fuel based on calculations involving accidental dropping of a postulated 
heavy load produce dose that are well within 10 CFR Part 100 limits of 
300 rem thyroid, 25 rem whole beefy (analyses should show that doses are 
equal to or less than 1/4 of Part 100 l imits); 

11. Da~age to fuel and fuel storage racks based on calcula!inns involving 
accidental dropping of a postulated heavy load does nr ~ lt in a 
configurc1tion of the fuf' l such that kerf is larger t1' n~ 

Ill. Dc1mc1ge to the reactor vessel or the spent fuel pool b, n ca lculations 
of damc1ge following accidental dropping of a postulati h q load is 
limited so as not to result in water leakage that could uncover the fuel 
(mc1keup water provided to overcome leakage should be from a borated 
source of adequclte concentration if the water b<!ing lost is borated)'; and 

IV. Damage to equipment in redundant or dual safe shutdown paths, based on 
calculations assuming the accidenta l dropping of a postulated heavy load, 
wi 11 be I imited so as not to result in loss of required safe shutdown 
functions. 

The staff agrees that meeting the intent of the above criteria in conjunction 
with the Phase I program provides an ~cceptable basis for approving the safety 
evaluation required by PTS 3.10.1 and 3.10.2. 

D. LOAD DROP ACCIDEIITS AND CONSEQUENCES 

Several accident scenarios were considered by GPUNC and evaluated by the NRC 
staff. The IIUREG 0612 5.1(2) criteria are presented with the scenario which 
tests the safety margin. 
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I. Dose Conc;equencec; of Rell'ase. 

The I iccnsce assumed that a canister drop released the entire tmaccotllltcd 
for Kr·-us inventory ( "- 31,000 cur-ies) Clf the core .1long with 0.12 ~tt/o of 
the contents ot a c.mister as particultJte nt.~ttcr. The resultant offsitc~ 
dose consequences were I ess than 4t of the acceptance criteria. The 
licensee's analysis pre<;enled t1 very conserv.ltfve case from both a 
prob.lbal ist fc and consequence st.lltdpol nt. The drop was assumed to occur· 
over d dry loct~tion; the c.lllisters will he retained by two separ.1te, 
diverse mech.1nisms when I iftetl ovl'r dry areas. The drop assumed a dry 
powder was In the can ister·s when they wi II in actua 1 i ty be dr·a ined but 
wet with surface water. 

II. Mainten.lnce of criticality St~fNy M.lrgin. 

The I icensee .111t1 Ute staff both considered ct~ses where a c.1nister· wJs 
dropped on another· canister cilttPr in the fuel trdnsfer canal or spent 
fuel pool. The entire contents ot the upper canister were assumed to 
spill and assume worst ct~se yeol'letry including highest enrichment fuels 
surrounding the lowt!r canistt!r·. flo crt!dit was taken for zirconiu~;~ 
cladding ma terial, nor the poison (<.ritical ity control) materials 
incorporated in the c.1nister nor the struc tural materials of the 
canister. Analyses by the llRC (n?fcrence S) concluded that a 
considerable shu tdown mar~in (r •ff less than 0.95) would exist. GPUUC 
also examined the Cc1St! of tin inT!tdtc t~rray in a drained fuel pool 
condition dnd concluded llt.ll ~uhcl'iticdl ity would be maintained (k 
less th.ln 0.964). The infinite Mrcly scenario would require a ser'it{ of 
do1cns of consecutive dropped c.mistcrs; dod it was not considered 
credible hy the rmc staff. 

Ill. Lea\:iHJe from Re.1ctor Vessel .1ntJ Spent Fuel Pool Within Acceptable 
limits or Consequences 

Thl' URC staff review and dpproval of GI'UIIC's load drop and leal:age 
aMlysis for the rt!actor vcs!.el is found in reference 3. If the spent 
fuf' I poo 1 or fue I transfer c.1na I were to drain there would be no 
ill1!l('dictte effects. The f'rttlre curl' has t1 decay heat of less thdn 12 1:w: 
heat gener.ltion in individual •.tored ca nisters will be less than 100 
watt-; and po<;e no problem. Potential for gas generation in the cani<;tt•r!o 
has been previously f!valuated and found acceptable in reference 4. lhus 
the canisters wi II remain stable for long periods of time In c1 drained 
pool. This will allow GPUIIC to effect repairs as d long tenn 11rojcc t. 

IV. Damage to Safl! Shutdown tquipment 

The activities addrcso;(•d wi II not result in loads over essential s.ifc 
shutdown equipment. In the current mode forced coo ling of the core h 
not required. A dropped load could potentially Ctlusc lcak.1ge thru thf' 
incore instrument tubes. The cnnsequ('nces of thi s accident and GI'U!IC's 
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ability and method to mitigate it were evaluated .Jnd found rlCccpt.Jble in 
reference 3. 

COIICLUS IO!IS 

Implementation of Generic letter Bl-07 Phase I safeguards provides sufficient 
protection that the risk associated with the exp.Jnded scope o f he.Jvy lot1d 
handling is acceptably small. Consequences of potenti.Jl accidents involving 
the exp.lnded scope of activities h.Jve also been ev.1luated .1nd found to be 
acceptably SITlclll. GPUNC's program for lleavy Lo.Jd lfandlinrJ Ins ide Containn~t•nt, 
Revi ~ ion 2 can be implemented without significant risl: to the health and 
safety of the public. 



REFEREIICES 

1. IIRC letter 8. ,1. Snyder to F. R. Standerfer "Heavy Load Travel Inside 
Cont.linment" d,ltcd December 18, 1984 

2. llRC letter· B. J. Snyder to F. R. ' Standerfer "Heavy Load Travel Inside 
Cont.Jinn~ent" dated March 14, 1985 

3. IIRC lrtter B. J. Snyder to F. R. Standerfer "!Ieavy Load llandling Over the 
TMI-2 Reactor \'essel", dated Hay 2, 1985 

4. NRC letter· 1·1. 0. Travers to F. R. Standerfer "Defucling Canister 
Technica 1 Evd lua tion Report" dated llovember 5, 1985 

5. llRC rncrno r·andum C. R. Carotta toR. A. Weller "Criticality Safety 
Evaluation of •l Loaded Canister Droppings Its Contents Onto a Similar 
Loaded Canister in a Maximum Volume Storage Unit" dated October 30, 1985 

6. GPU letter 4410-85-L-0211 , F. R. Standerfer toW. D. Travers "Safety 
Evaluation Report of !Ieavy load Handling Inside Containment, Revision 2" 
dated Octohcr 31, 1985 

7. GI'U Letter· 4q0-85-l-022l , F. R. Standerfer toW. 0. Travers "lfcavy Load 
llandl ing Saicty Ev.11u.1tion Report" dated llovember 5, 1985 
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