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Program Director 
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Washington, OC 20555 

Dear Or. Snyder: 

GPU Nuclear Corporation 
Post Ollrce Box 480 
Route 44 1 South 
Mrddletown, Pennsylvanra 17057·0191 
71 7 944·7621 
TELEX 84·2386 
W11ter's Ouect Ordl Number: 

(717) 948-8461 
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0oclJ1lent 10 OlllA 

November 1, 1984 

Three Mile Island Nuclear Station, Unit 2 (TMI-2) 
Operating license No. DPR-73 

Docket No. 50-320 
Reactor Building Heavy Loads 

Attached ror your approval is the safety evaluation ror handling heavy 
loads inside containment as committed to in GPU Nuclear Letter 
4410-84-L-0131 dated August 10, 1984. This safety evaluation expands the 
analyzed load path area ror heavy loads inside the TMI-2 containment. 
The safety analysis does not address the handling or heavy loads over the 
reactor vessel, incore instrument seal table and guide tubes, or the 
northwest corner or the A "0"-ring. Additionally, the safety evaluation 
does not address movement or heavy loads over the deep end of the fuel 
pool with fuel canisters present. Movements of heavy loads over these 
areas will be separately evaluated and approved pursuant to Technical 
Specification 3.10.1. 

With the approval of this safety evaluation, GPU Nuclear will no longer 
submit Unit Work Instructions (UWI's) that implement load handling over 
the analyzed areas for approval. UWI's that implement load handl ing over 
the restricted areas, along with the associated safety evaluation, will 
continue to be submitted for approval. • 

8411080313 841101 
PDR ADOCK 05000320 
p PDR 

~~-,. A:.t.J. 

n /} () 1/cl.d: AlllA. s,~k "' + 
i}tJO'f~A~/e.fJ,J( ,, .VIf~ Al4.r Hc,s 1 

'IJ f ISIJ- N,(.,(,j~L 7ifl'"'&-
/ cDt,31'1S AltU/AI /19£11 . I 1 

M(lt/IJS.&jASJ I I 
GPU Nuclear Corpora !ron rs a subsrdrary of the General Pub he Utrhtres Cc. pcratron 



Dr. 8. J. Snyder -2- November 1, 1984 
441D-84-L-Ol93 

In accordance with the requirements of 10 OFR 170, "Licensing Fees", an 
application fee of $150.00 is enclosed. 

If you have any questions concerning this information, please call 
Mr. J. J. Byrne of my staff. 

FRS/RBS/jep 

Attachment 

Sincer~lJ, A ~ i ~1 
• R. Stande~~~ 

·vice President/Director, TMI-2 

cc: Deputy Program Director - TMI Program Office, Dr. w. D. Travers 
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1.0 INilODUCTlOH 

1.1 lack&round 

During the tHI-2 recovery operations the need for the lifting of loads 
areater than that which can be hand carried will necessitate the use of 
various hoists a~d cranes. The hoists and cranec to be used for handling 
these lGSds include the aain hoist of the polar crane, the ausiliary hoist of 
the polar crane (to be requalified to 25 ton capacity), the reactor building 
service crane, and other smaller cranes and hoists within the containment. 

1.2 Purpose 

This Safety Evaluation Report (SER) provides a HUREG-D612 (Reference 1) 
evaluation of postulated heavy load drops, including a defi~ition of load 
handling areas and demonstration that the effects of load drops in these 
areas will not reduce the margin of safety being maintained or create the 
potential for a criticality event within the containment. 

1.3 Scope 

~is SER addresses the handling of heavy loads within the containment, load 
haudling areas and any necessary restrictions to be applied vhile handling 
these loads. The areas above the in-cure instrument seal plate, the reactor 
vessel, and the northwest corner of the A D-ring are ~dentified as •exclusion 
areas· vhere heavy loads are not to be handled without specific approval of 
th NRC, in accordance with Technical Specification 3.10.1 ·erane travel -
Containment Bulldtna. • 

In addition to these three exclusion areas, the deep end of the fuel transfer 
canal (FTC) is an exclusion area vhen either of the following two conditions 
exist: 

a. Fuel filled canisters are preeent in the deep end of the FTC. 
b. Fuel filled canisters are present in the fuel handling building fuel 

pool ~ one or both of the fuel traoafer tubes are open. 

Loads to be handled over the three excluuion areas or over the deep end of 
the FTC when either of the above tv~ conditions exist will be evaluated and 
approved by the NRC on a case by case basis prior to the load handling 
operation. Additionally, the handling of canisters filled with fuel are 
outside the scope of this SER and will be treated in separate SER's. 

Since this SER does not address specific loads and load handling operations, 
offsite releases are only addressed senerlcally in this SER. Rather than 
addressins specific load paths, this SER addreoses an entire area (e.s. 
D-rings, hatch area, fu!l transfer canal, or floor slab) ae the area subject 
to the load drop. 

The results presented in this SER are based on evaluations of dedgn drawings 
and calculations which determine the structural response and local damage of 
floor slabs and hatch covers. 

-1- Rev. 0 
0078V 



1.4 Organization 

Section 2.0 consists of the description of the activities associated with the 
lift of heavy loads. 

Section 3.0 ~~dresses the potential tmpact of load drops and the safety 
concern~ associated with th~ muvemeat of heavy l~du in the contuiamcut ~ou 
stumaarizes the results of the analyses of the load drops postulated in this 
sm. 

Section 4.0 presents the conclusions of this SER and Section 5.0 contains the 
references. 

2.0 DESCRIPTIONS OF ACTIVITIES 

As the goal of this SER is to provide generic direction for the handling of all 
heavy loads within the containment, specific load handling activities are not 
identified. However, the following activities should precede all load handl~ng 
activities: 

(i) 
(ii) 

(iii) 
(iv) 

(v) 

qualified personnel are available for load handling 
appropriate procedures or Unit Work Instructions (UWI's) are available that 
clearly identify load paths which avoid the ·exclusion areas· 'identified in 
Section 1.3 
personnel involved have been instructed in crane safety and operations 
an inspection of rigging and its attachment points should be conducted prior 
to the movement of heavy loads 
the crane shall have been inspected and tested in accordance with the 
applicable ANSI Standards. 

3.0 HEAVY LOAD DROP ANALYSIS 

3.1 Introduction 

The reactor building heavy load drop analysis is based on the assumption that 
postulated load drops vill result in the local failure of floors. An 
evaluation was made to ensure that the postulated failure cannot result in 
draining the reactor vessel belov 314'-o· or disabling all aakeup paths to 
the RPV. 

3.2 Identification of Loads 

This SER a~dresses the handling of any load in excess of 2400 lbs. inside the 
containment. It is anticipated t~t these loads will ra~ge up to a maximum 
of 25 tons; however, this SER addresses all •heavy loads• (as defined by 
HUR£G-Q612) from 2400 lbs. up to the 170 ton rated capacity of the aain book 
of the polar crane. 

3.3 Identification of Targets 

The target for a postulated load drop is considered to be all the floors and 
equipment in the region directly belov the suspended load. 
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3.4 Load/Target Interactions 

The attached figures , 3.3-1 through 3.3-3, provide plane of the containment 
vith the allowed load handling areas identified. These figures are partially 
baaed upon the reviews performed for References 2 and 3, and a review of the 
failure of the floor at Elevation 347'-6• and its impact on the availability 
uf aakeup to th~ reactor v~ssel. Failure of the floor rcuult1ns in dama6~ Lo 
the in-core tubes, whi~h could result in draining the reactor vessel, is 
precluded by restriction of load handling to areas outside the identified 
exclusion zones. 

3.5 Criteria Specific Evaluation (NUREG-Q612) 

This section evaluates the results of heavy load drops postulated in this SER 
against the four criteria set forth in NUREG-D612, ·control of Heavy Loads at 
Nuclear Power Plante. • 

3.5.1 NUREG-D612 Criteria 

3.5.1.1 

3.5.1.2 

3.5.1. 3 

3. 5.1.4 

Criterion I: 

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

Criterion II: 

Damage to fuel and fuel storage racks baaed on 
calculations involving accidental dropping of a 
postulated heavy load does not result in a configuration 
of the fuel s~ch that kef£ ia larger than 0.95. 

Criterion lit: 

Da~ge to the reactor vessel or the spent fuel pool based 
on calculations of damage following accidental dropping 
of a postulated heavy load is limited so as not to result 
in water leakage that could uncover the fuel (makeup 
water provided to overcome leakage should be from a 
borated source of adequate con~entration if the water 
being lost is borated). 

Criterion IV: 

Damage to equipment in redundant or dual safe shutdown 
paths, baaed on calculations assuming the accidental 
dropping of a postulated heavy load, will be limit~d so 
as not to resul t in loss of required safe shutdown 
functions . 
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3.5.2 NUREG-o612 Evaluationa 

This section responds to each of the four NUREG-o612 criteria; 
sections 3.5.2.1 through 3.5.2.4 have a one for one correspondence 
with sectiona 3.5.1.1 through 3.5.1.4. 

3.5.2.1 

3.5.2.2 

n11s SER npcclficnlly cxcluJcn fro~ ttr. s copP. t he 
handling of heavy loads over areas containing spent fuel, 
thus eliminating the potential for a load drop resulting 
in damage to spent fuel. Any activity releases caused by 
the load dropll addressed in this SEB. would be released 
within the containment. The containment would act as a 
physical barrier and prevent any liquid releases from 
escaping to the environment. Likewise, any additional 
particulates that may become airborne would be removed by 
the high efficiency particulate air (HEPA) filters of the 
containment purge exhaust system so as not to exceed the 
limits established in Criterion I. 

The analyses in Reference 2 (for Krypton 85) shoved that 
even when utilizing ·worst case· assuwftions (i.e. 
dropping the reactor vessel bead on the reactor with no 
containment), the maximum whole body dose is 12 millirem 
compared to a limit of 6250 millirem. In addition, 
specific evaluations will be performed and results 
reported if conditions are not bou~ded by the referenced 
analysis. Thus Criterion I is met. 

This SER does not allow the handling of heavy loads over 
the three exclusion areas or the fuel canister storage 
racks when filled canisters are in place. Therefore, as 
heavy loads will not be handled over these areas, which 
contain significant amounts of fuel, fuel 
reconfigurations are not postulated as a result of a 
heavy load drop. 

As in previous load handling SER • s the isolation of 
non-borated water sources during the handling of heavy 
loads to prevent the addition of non-borated water to the 
containment sump is necessary. Per Reference 4, the need 
to isolate the Reactor Building Chilled Water System in 
order to prevent a sump criticality event is no longer 
required. However, the systems identified below vill 
require isolation (per Reference 3) prior to handling 
heavy loads within the containment: 

Reactor Building Fire Protection Syatea 
Reactor Buildi&g Demineralized Water System 
Reactor Building Nuclear Services Closed Cooling Water 
System 
Reactor Building Intermediate Closed Cooling Water 
System 
Reactor Building Normal Cooling Water Syst~m 
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3.5.2.3 

3.5.2.4 

leactor Buildiug Nuclear Service• River Water Syate• 
Main Steaa and Faedvatar Syat .. a 
l.eactor Bu1ld1ug Decontaaination Syetu 

the bolation of "eae non-borated water aourcea durin& 
the handling of im .vy loada will ensure that a &UIIp 
criticality event eannot occur; tbua Criterion 11 1• aet. 

Aa loada v1ll not be batldled over the in-core tubes the 
load dropa poatulated 11l th!a SEll could not dra11l the 
reactor veaael belov the botta. of the reactor veasel bot 
leg, elevation 314'-o•. Drainage to thia level will not 
uncover the fuel and any neceaaary .. keup aay be provided 
by the aakeup ayateaa via redundant pathvaya to the 
reactor veasel; tbua Criterion !II ia •et. 

Criterion IV refera to •required aafe ahutdovn functiona• 
vhich are defined aa thoae required to: aaintain the 
reactor coolant preaaure boundary, reach and u11lta11l 
aubcrit!~ity, remove decay beat, and aaintain the 
integrity of component& vboae failurea could result in 
exceasive off-aite releaaea. 

The required safe abutdovn functions that apply to the 
tHI-2 reactor 1D its current cooling •ode and core 
configuration are: 

1) The capability to aaintain aubcriticality. 
2) Decay heat ruoval. 
3) The capability to uintain the integrity of 

component• vboae Iailurea could result in exceaaive 
off-aite releaaea. 

The reactor coolant preaaure boundary needa to be 
aaintained insofar as reactor coolant aust be aaintained 
in the reactor coolant aysteaa (li.CS) for decay beat 
reaaoval and reactivity control. Currently decay beat is 
removed by beat loaaea to &abient which baa been 
demonatrated adequate tn ruove all decay beat 
(Reference 5) produced by the core .. terial in the 
reactor vessel. Aa auch, no additional equipment ia 
neceasary to ruove decay heat. 

lleactivity v1ll continue to be controlled if the level of 
borated water in the li.CS ia aaintaiued. Tbua, dropping 
of a heavy load would only affect reactivity control if 
the load drop resulted in breakiD& in-core instruaaeut 
tubes, aiuce the breaking of the in-core inatruaaeut tubea 
would drain the reactor veasel belov elevation 314'-o·. 
Hovever, for the load drops postulated in this SER, the 
break11l& of in-core inatruaaeut tubea will not occur 
beeauae there are no in-core inatruaaent tubes outside of 
the load bandlina ezclusion areaa. 
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The offsite releases are addressed in Section 3.5.2.1. 

Baaed on the above, Criterion IV is met. 

1.6 10 CFR 50.59 Evaluation 

lOCFRSO, Paragraph 50.59, permits the holder of an operating license to make 
changes to the facility ~r perform a teat or experiment, provided the change, 
teat, or experiaent is determined not to be an unrevieved safety question and 
does not involve a modifJrAtion of the plant technical specifications. 

A proposed change involves an unrevieved safety question if: 

a) The possibility of occurrence or the consequences of an accident or 
malfunction of equipment important to safety previously evaluated in 
the safety analysis report may be increased; or 

b) The possibility for an accident or malfunction of a different type 
than any evaluated previously in the safety analysis report may be 
created; or 

c) The margin of safety, aa defined in the basis for any technical 
specification, i~ reduced. 

The planned load handling activities will not increase the probability of 
occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated. The planned activities v1ll not 
create the possibility of an accident or malfunction of a different type than 
any evaluated previously and have been shown not to be an unrevieved safety 
question. Since the operation of systems and equipment are in accordance 
with approved procedures to ensure roapliance to technical specifications, 
the tasks included ln this SER will not reduce the margin of safety as 
defined in the basis for any technical specification. 

Therefore, it 1a concluded that the lifts described in this SER. do not 
involve any unrevieved safety question as defined in lOCFR Part 50, Paragraph 
50.59. 

4.0 CONCLUSIONS 

The lifting of heavy loads and assoc1ated activities have been described and 
evaluated. The evaluations have also ahov that no detectable increase of 
radioactivity releases to the environment , 11 result from the planned activities. 
The consequences of postulated load drops LAve been shown not to coapromise plant 
safety. The accidental release& of radioactivity have been evaluated and are 
bounded by the analyses presented in Reference 2. It is therefore concluded that 
the load lifts discussed in this SER can be performed without presenting undue risk 
to the health and safety of the public. 

5. 0 REFERENCES 
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-6- Rev. 0 
0078V 



·. 
15737-2-G07-105 

2. "Safety Evaluation Report for Removal of the TMI-2 Reactor Vessel Head," 
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