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2y Tottor dated March O, 1944, GPU submitted a Safaty Evaluation Report
(SCR) for removal of the reactor pressure vessel head and requested MAC
anproval of the proposed activity, This letter 1s in response to the
GPU request and includes our detailed safety evaluation of the proposed
head removal progran.  In our safety cvaluation, we considered the
folloing: (1) the adequacy of decay heat removal, {2) the potential

for core recriticality fron core reconfiduration or boron dilution of

the reactor coolant, {3) the potential for releases of radiocactivity

to the environient, (4) the potential for combustible aqas or pyrephoric
reactions, (5) the consequences of postulated heavy load drop accidents,
{3) the adequacy of fire orotection, (7) the potential for worker over-
exnosures and the ueasures for maintaining occupational exposures ALARA,
{3} whather any aspects of the head 11ft orograr constituta an tnroviowed
Safetv Duestion, and {9) the long ters safety of removing the head from
the reactor prossure vessel,

PO, Dox AE0
Hiddletown, PA 17057
Qear 'r. Kanga:

Subject: Neactor Pressure Vessael ‘ead Lift

Rased on our detailed revicw as described in the Enclosurs, we conclude
the follawing:

{1} "Loss to anbient" conling of the reactor coalant svstonm will bo
sufficient for decay heat recioval,

{2} Therns is 1ittle potential for core rocriticalitiy atther by cora
recenfiguration or boron dilution.

{3) There §s little potential for release of radioactivity to the
enviromant in excess of tvnical trace guantitiss currently heing
discharqged,

{1} Thers js litile potential for o corhustihle sas or pyrophorie
roaction,

{5} Avpropriate moasures have bean taken to nininize the motential
far, and concaminncas of, sostulated heavy load drop accidents,
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{6) The existing fire protection progran is adoguate to feal with the
relatively small increases in conbustible material.

{7} There is lttle potential for worker overexposure and appropriate
measures hava heen taken to maintain occupationel exposures ﬁLAﬂA.

{3) The head removal progran does not constitute an Unreviewsd Safety
Duestion, : :

{9} There are insiagnificant risks related to revioval of the head over
the long tem and, 1f neod ba, the head can b replaced on the
reactor pressure vassal,

{19) The head 14ft activities and projected enviromental impacts fall
within the scope of those previously assessed in the PCIS,

This, wo conclude that it 15 safo ta nroceed with the nlanned head 1ift
with minfmal rick to the heaith and safecsy of the sneite workers and
offeite nuhlic, It 1s our understanding that, following head 1ift and
subsement placement of the head on ils storase stand, 29U will
expoditiously neoceod with the glacesent and filling of the internals
{ndoxing fixture and cover on the reactor oressure vessnel flange in
order to shield the sxposed plenun and eahdance reactor coslant systen
srocessing canahilityv. e anticinate that this activity will ke
eopletad in a few work shifts or davs, The hesd resoval and related
activities can be initiated following forsal approval of related
procedures ans upon - Issuance a8f approoriate tochaical specifications
wiich aro being fssund senarately, Jur datailed safety evaiuation is
enclosoad,
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1. introduction

8y letter {Reference ]} dated Ictober 11, 1383, GPU submittec the ;afe:y
evaluation report {SER} for tﬁe nead rembval program, and we dnitiated

cur iafe'y review of the Hranbsed sctivity. A2n updated versicn of the

head removal 5‘5 was sutmitsad hy letter {3eference 2} dated March 3, 1384,
sapersedvrg t*e original ‘submittal, In the course of ur review, we requested
addi:!nnat 1n‘o"ﬂat'on on the detailed aspecis of head removal ac*:v1ties by
letter dated April 3, 1884 1Reference 3. - GPU resacnqec to this reguest ,y

lettar dated May 18, 1984 [Reference &}.

Sased on information in the afcrementiuned subnittals, information exchanged
in s 1scsss'ons w1th GPY, and fn‘urﬂa"on in related documents {TAAG reporty
Tachnical Planning: Studies, Pb 1n’ernai memcrance;, we cansieted our safety
eoyipw 0f the “‘anneﬂ head removal pro gram.- This repor: documents dur

detailes safety evaluation.

3. Nescriptinn of Head Removal Activities

The head removil progran encompasses a variety of activities. These activi-
:jés fnCEQCe, i ;reaefa:ions ar prerecuisites for 5PV head removal,

{2) 1ifting the reactir pressure vessel {(RPY) maad, 13} transfe?ring the
20y neacﬁ, {3} instailation 2f "‘""a.-!'.na'.‘.cn tontrol systens, and

L5 &=

{3} installation of the inteérnals indesing Tixture {11F).  fach of Tnese

s

activities is described in detall melow.



Seanaratians for 2PV read Temova!l

Thare ire a number of actions which are prerequisites to head removal.
Thesa preparatory actions include placing the reactor coolant system

in the drained down (i.e., at the 321' 5" elavation), depressurized
condftion, removing the control rod drive mechanism (CROM) cable bridges,

iisconnecting and storing CROM cablas, removing statcr cooling water spools,

removing the catwalk at the south end of the D-rings, parking the remaining

!

55 C30M lesdscrews, installing the canal seal plate, relocating the auxiiiary
4] handling bridge, attaching the gasket to the internals indexing fixture,
staging the shielding for placement around the RPYV nead, placement of shielding
sn *he service structure, detensioning the 50 RPY heid studs, removing the 3PV
nead studs o storage stands, filling the RPY flange stud holes with a
carrosion innibitor and sealing the stud holes with mechanical plugs,

and attaching two guide studs to the plugs at opposite locations on the

vessel flange, Additional oreparations include the installation of

sideao and radiation monitaring squipment for viewing, monitoring-and

diregting head 11Ff activities.

Lifting the RPY Head

The 3PV head and attached service structure, contral rod drive mechanisms,
and shielding #i1] be 1i%tad Sy the requalified reaé:cr building polar crane,
The crane is sualified far 1if2s up %0 170 tons and a calibrated load cell
will De incorporated ts monisor the 118t weight. An initial 11ft [several

inches) will ne made %o determfine whether leveling adjustrents wiil de re-

giired 3 the 11Ft rigaing to ensure 2 level 1ift during head movament fo, and



placement un, the RPY head storage stand, Once tha

the RPY head will be lifted just high encugh to clear the plenum assembiy anc
the guide stud pins for the horizontal movement in the victinity of the 3PV.
The 1ift height will be limited %o no more than 5] inches anc is expected 0
Se approximately 33 inches as all the 8PV studs have b5een successfully

rampved and will not Interfera with the 1ift,

Transfarring the 2PV Head

Following the wertical 1ift necessary to clear the plenus 3ssenbly anc guide
studs, the exposed portion of the head will be fitted with a2 bottom cover, if
faasible, to collect any gross loose contamination 2r ﬁrippa;e.' This may
require an addizional 1Z inches of Tife height to facilitate installation

af the cover, raising the total 1ift height to no more than 45 inches,  Then
the head will be moved laterally to the south end aof the refueling canal [if
the bottom cover is not installed after the initial 11f%, 3¢ may pe instaliad
merg), The nead will then be raised vertically to clear the canal walls and
_any gbstructigns on the 347 aievation and then transported Porizontaliy to the
head starage stand at tnhe 347" elevation. With the 3% of tag lines, the head
wiT!.be'?uwereﬂ‘la rest on the storage stand.  Shieiding consisting of water
zolumns will be positioned arocund the head storage stand %o minimiZe the direct
radiation exsosyre from the contaminated surfaces of the RPY head and withdrawn

CA0M leadscrews.

installatign of {ontamination {ontrol Svstems

Juring placement of the head on i¢s storage stand, a second contamination
zontral cover will e placed ynder the head %o prevent the soread of any l1sose

zantamination to the contzinment atnosphere, Adgitionally, @ spray —ist



wde

syste~ will be installed cver the exposed upper portion of the plenum 12
minimize the potential for generation of airborne particulate radicactivity,
This system will prevent the expesed surfaces from drying out in the time
period prior to installation of the [IF. Portable instruments will be used

t0 monitor the airborne particulate radigactivity in the building,

Installation of the Internals Indexing Fixture {[IF)

F3llowing the placement of the head on its storage stand and instailation
af the plenum spray mist system, the IIF and affixed gasket will be seated
sn the 3PV flange %o effect a water-tight seal. The [IF will then be
fillad with 4 to 5 feet of suitadbly borated water to provide shielding for
the exposed upper portion of the plenum. The filled [IF will be fitted

with 3 newly designed cover with integral lead shielding.

3. Health and Safaty lssues

4, Decay Heat 2emoval

The decay heat in the TMI-2 core, currently astimated ¢35 be about 17.0 Hw,
continues to be adecuately dissipated through losses to the reactor building
ambient. The partial draindown of the reactor coolant system {RCS]} during
nead removal activities will reduce the effective area for convective heat
transfar to the reactor building atmosﬁhere; therefore an increase in
average reactar coolant temperature is anticipated. However, the
1oss-to-a1bient cooling mode {5 expected tc be sufficient to keep the
average 2CS temperature well below the procedural limit of 170°F for the

duraticy of neag 11ft activities and beyond.




GPi has perfarmed consaryative analyses wnich indicate that a substantial
margin will exist bSetween the pragicted average (5 temperature anc the
procedurai limit. The conservative assumptions used fn the anaiyses in-

clude the following:

1) RCS draindown to a level seven and 2 half feet %elow the slanned
level for head 1ift, with associated reduction in heat transfer

surface area;

Dy

} Decay heat levels as of January 1, 1384, seven months prior %o
the scheduled RCS draindown;
3) Initial temperatures for reactor building ambient and RIS which

are well above current measured temperatures,

The bounding case, which incorporates all of the above assumptions, wields
an enuilibrium RCS temperature of 151°F, thus :roviding 2 margin of 19°F below

the procedural limit of 170°F.

The actual 2LS equilibrium temperatures following draindowr for head 1ift-
are expected to be cligser to 115°F, based on the temperature experience

of the drained down RCS during the 10 month Undernead CTharacterization Study
of 1983/24, The reactor coolant temperature never increased higher than
approxinmately 113°F during the Undernead Characterization Study, amounting 1o
a tenperature rise of 10 to 12°F from arbient levels {i.e., the RIS tempera-

tures prior to draindown)},

L )
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Trus, it is nignly unlivels that the average RCS temperature will approach

the procedural limit during head 1ift operations with decay heat being

removed in the loss-to-ambient mode, However, in the event of unexpected
temperature increases, several backup neat removal systems are avaiiabile.

These systems, the Mini-Decay Heat Removal System and the Normal Decay Heat
Removal Systom, are sized to handle decay heat loads well in excess of tne
grasent core decay neat. Therefore, adeguate backup heat removal capability
2xi5ts t9 support head 1ift activities. The consequences of a postuliated head
drap on decay heat removal capability during lifting operations are examined in

Section 3.G of this report.

3. Criticality
We have reyiewed the criticality analyses developed by GPU and find that

the conservative assumptions used in these analyses ensure that an adequate
deqree of subcriticality will be maintained for any credible core configura-
tign., The analyses also indicate that the damaged fuel outside the core

will not achieve criticality under postulated credible worst-case conditions.

The damage models postulated for the criticality analyses effectively bound
all ecredible fuel configurations, including those resulting from a reactor
yessel head drop accident. For these analyses, the maximum beron concen-
tration in tne moderator was assumed to be 3500 ppm. Al!.of the scenarios
analyzed yielded (eff values below .39, The realistic (eff values were
calculated %o be less than .30, indicating the substantial conservatism
incarporated in the models. Zach analyzed case included several conserva-

tive assumptions such as hypothetical 100% fuel failure, no neutron leakage
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or absorption by structural or poison material, no fuel burnup, maximum
fuel enrichment and optimum fuel-moderator ratio. A7 parameters affect-
ing reactivity were optimized for models where a more credible fraction

of failed fuel was assumed. For the out-of-core criticality model, it

was assumed that a sphere of 19 assembiies of the highest enrichment [3%)
fuel collected in the lower vessel. Another model assumed that 50% of the
core formed a hemisphere in the bottom of the vessel. These 2nalyses
demonstrate that 3500 ppm boron is adequate toc maintain safe shutdown for

all credible core damage models.

However, even though 3500 ppm boron is adequate to maintain subcriticality for
all credible core configurations, GPU has recently raisad the boron concentration
in the reactor coolant to 5000 ppm as an added margin of safety which bounds all
potential core configurations. OGPy analyses indicate that this concentration
will maintain subcriticality for any postulated core configuration and we
conclude that there is virtually no potential for criticality during head 1ift

for any postulated core reconfiquration.

€. Boron Dilution
We have reviewed the measures taken by GPU to prevent a boron dilution
incident and the proposed corrective actions to assure subcriticality of

the core in the unlikelv event of such an incident.

Potential boron dilution sources include those systems communicating with
the reactor coolant system which contain unborated water or borated water

of a lower concentration than the R2CS. Some of these systems are the



demineralized water system, Zecdy neat ~amgval system, nini-decay neat removal
system, core flood system, and secondary cooling «ater.sys:ens. There are a
mininum of two isolation barriers for each potential inleakage sathway ta prevent
4ilution of the RCS. These barriers consist of any combination of closed, tagged-
put valves, slectrically locked cut pumps, }enoved spool pieces, heat exchanger
sube houndaries, and water pressure differentfals. Perindic surveillance of
valve positions and storage tank ~ater levels in systems connected to the 8CS

#4111 also identify any potential dilution pathways and reduce the potential for

baran dilution from these sources.

Systems necessary for makeup and processing of RCS water during head 1ift
activities will be borated to the same concentration as the RCS., All

makeup and processing activities will be performed in accordance with
aoproved procedures and samples will be taken to verify the boron concen-
tration in makeup sources prior to addition to the RCS. Samples of RCS

water will be taken and analyzed on a weekly basis 3s a ninimum to verify
boron concentrations and two independent water level monitors (a third water
level monitor will become available after [IF installation) will provide
continuous indication of RCS water level and early indication of a dilution
event, should one occur, so that corrective action can be emploved to isolate

the dilution source.

Haed removal will create an additional potential dilution path; water
sou~ces in containment could enter the RCS through the open reactor vessel.
These sources, including fire service water, decontamination water, and the

reactor building spray system water, are nomally isolated by at least two



isnlatinn boundarias. These svstens will te Zontrolled by agministrative
srocedures when not isolated or, in the case of spray systems for control of
airborne activity, will be borated to the ACS concentraticn, After the
internals indexing fixture is installed, a cover wil! be provided to limit
entry of water th ough the open vessel and an additional cover will be placed

over the work platform when decontamination water is used near the vessel.

1f, desnite these preventative measures, 2 horon dilution event does occur,
contingency procedures exist tc rapicdly isclate the pathway or inject boran
into the 8CS, as necessary, to ensure 3 concentration sufficient to maintain
safe shutdown, We believe that the surveillances in place (e.g., RCS water
level) would rapidly identify a dilution event in Sufficient.time to correct

the problem.
3ased on the above discussion, we conclude that the preventative measures and
corractive actions described by GPU provide adequate assurance to oreclude the

occurrence of a boron dilution event during head remcval activities.

D. Release of Radioactivity

The potential for release of radiocactivity to the environment due to
activities associated with reactor vessel head removal have been reviewed.
The only potential releace of radioactivity to the environment is through

the airborne pathway, Our review indicates that the activities associated



with head rec-oval will not result in significant increases in airborne
radioactivity inside tne resctor dutlding or in corresponaing releasas %o

the anyironrent,

Lifting the reactor nead «ill expose the reactor coclant to the reactor
building environment, ligwever, the reactor coolant will remain at near

ambient temperatures and, thus, there will be no driving force to signifi-
cantly avaporate the coolant and cause the dispersion of the antrained
radioactivity. The gross radionuclide concentration in the reactor coolant

is less than 1 uCi/ml and there are no significant radiofodines and dissolved
nohle gases (e.q., Xr-85}. Typical Kr-35 releases from the plant are less

than 1 Ci/day. The tritium concentration in the reactor coolant system is
appreximately 0.05 uCi/ml. This is significantly less than the tritium concen-
tration in the containment sump or the orocessed water used in the containment
for decontamination purposes. Therefore, evaporation of some of the tritium in
the reactor coolant when the head is 11fted will not likely cause any signifi-
cant increases in tritium release into the reactor building or to the

environment. Typical tritium releases from the plant are less than 0,1 Ci/day.

As part of the Underhead Characterization Study conducted in 1983/84, a series

of air samples were taken under the reactor vessel head after the RCS was drained
down to 1 foot below the plenum cover plate to simulate head 1ift conditions,
Several samples wers taken after perfods of data aéuu1sition nanipulations

which were expected to generate afrborne activity. These samplas did not

show excessively nigh levels of airborne radioactive particulates, and

the levels were in fact lower than typical levels currently found in the

envircrment of workers conducting cleanup activities in the building.



The head removal activities will invalve the ~ovarent of materials anz
components which nave contaminated surfaces {e.g., tne polar crane, the

4Py head and service structure). A nuther of precautions will Se

inplemented to lessen the potential for generation of radicactive

particulates from the contaminated surfaces. These precautions include

1} the installation of a water spray system which may be used to keep the
exposad plenun surfaces wet, Z) installiation of a contamination contral

cover for the undersurfaces of the nead wnich will Se instalied before
transfer of the head to the storage stand, {f feasible, consistent

with minimizing occupational radiation exposures, and 3} use of a contami-
nation control cover to seal the undersurfaces of the head after it is

placed on the storage stand. Appropriate personnel respiratory protective
equipment will be used by workers during head 1ift which will be adequate for
any reasonably axpected increase in airborne particulate radiocactivity. We
anticipate that the movement of people and contaminated materials and components
may increase the local afrborne particulate radionuclide concentrations, rela-
tive to the ambient building concentrations, similar to the local increases
generated by personnel performing other cleanup activities in the reactor
building (the so called "pig-pen effect"). These activities should not result
in any detectable increase in radioactivity releases to the environment

as the local airborne particulate radioactivity either resettles in the
building or is swept into the building ventilation system and collected

in the system filters. Accordingly, we do not expect the head remova)
activities to perturb the already low levels (less than 1 x 167 Ci/day)

of rqd1oact1ve particulate material releases to the environment,



The anly sercaived accident that could result in 3 sianificant reisase of
radioactivity would be a major disturdanca of tne reactor core caused

ny 4ropping tne load on the vessel during head 1ift. Such an accident

could cause the ralaasa of some #r-85 to the reactor Suilding that may

sti1]l be trapped in the core, However, 35 3 precautionary measure during

nesd removal activities which involve the movement of heavy loads, specifi-
cally the reactor pressure vessel head and [IF assembly, the containment

~i11 be isolatzed and the purge secured. The maximum remaining inventory of
¢r-a35 that could still be in the reactor core s estimated to be 3.7 x 10l Ci.
This inventory is less than the 4.4 x 10d Ci of <r-35 raleased to the environ=
ment during the June - July 1980 reactor building purge. Therefore, even for
an accident which causes the entire inventory of ¥r-35 to be released into the
containment, any subsequent controlled purging of Xr-85 would likely result in
an environmental impact less than that of the 1380 Kr-85 purge. Based on the
1970 purge experience, we estimated the ma<imum exposure to an individual offsite
a5 a rasult of a subsequent controlled purge of Kr-235 to be 3.7 rmrem of beta
dose to the skin and 0,04 mrem of gamma dose to the whole-body.

-

£. Combustible Gas Generation

As a result of the radiolytic decomposition of reactor coolant water into
gaseous hydrogen and oxygen, there exists the potential for formation of
combustible gas mixtures underneath the head. Those mixtures require a
nydrogen concentration of at least 43 in the presence of bxygen at 3%

or greater. Accordingly, in the conduct of prior cleanup activities, GPU

has measured the hydrogen generation rate from the reactor ¢oolant and
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the rate 15 very low {9.31 F¢

Jday or-less),  Additicnaliv, during head
14ft, the reactor pressure vessal will pe in the depressurized, vented
condition and any generated hydrogen w111 rapidly 4iffuse intg ang mix
in the containment atmosphere, OJuring tne conduct of the Uncerhead
Characterization Study in 1983/84, tne RPY was in a condition {i.e.,
depressurized angd vented) wnich simulated the head 11ft congitions

for a period of 10 months and this experience demonstratad that the
Teasures were adequate to prevent the buiidup of combustibie gases.

e conclude there is little potential for a combustible gas reaction

during head 11ft activities.

F. Pyrophoricity

During head 1ift activities, the reactor cooclant will be lowered apﬁro:i-
mately 1 foot below the plenum cover and there exists the potential for

a pyrophoric reaction of any material on the cover w#hen it is exposed to

air. The issue of pyrophoricity as it relates to the head 1ift program

was extensively evaluated by the staff (Reference 3) in response to a

request for action pursuant to 10 CFR 2,206 of the {ommission's regula-
tions. The staff's response cifed the results and experience of the
Underhead Characterization Study of 1983/84 and other cleanup related studies
in drawing the following conclusions: {1) there is little material (approxi-
mately ! millimeter in depth) present on the plenum surface; (2) flame and
spark tests indicate the material on the plenum surface is not pyrophoric;
{3) material filtered from the reactor coolant system during the accident

‘Tacks any pyrophoric content; {4) material scraped from control rod drive
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—echinisn leadscraws lacks any oyrophoric content, and (3] samples of
mararia] remgvad from the damaged core have not shown any tendency to
undergo a pyrophoric reaction, dditionally, recent flame and spark

rests on several core samples did not indfcate any pyrophoric character-
jseics in the samples. Accordingly, we conclude there is little potential

far a pyrophoric reaction during the nhead 1ift program.

3, Heayy Load Drop iccident Analvses

on fecamber 22, 1380, the staff issued 2 letter to all licensees of operat-
ing plants on the control of heavy loads. In this letter the NRC requested
shat each licensee review the controls for the handling of heavy ioads to
determine the extent that the requirements of NUREG-0612, "Control of Heavy
Loads at Nuclear Power Plants,” have been met. Also contained in the
December 22, 1980 letter was 3 request for additional information on the
control of heavy loads. Section 2.1 of the letter requested infor-

nation on the requirements for overhead handling systems, Section 2.2
requested a response to specific requirements for overhead handling systems
operating in the vicinity of fuel storage racks, Section 2.3 stated
specific requirements of overhead handling systems operating in the con-
tainment and Section 2.4 stated scecific requirements for overhead

nandling systems operating in plant areas containing equipment required

for reactor shutdown, core decay heat removal or spent fuel pool cooling.
esponsas to Sections 2.1 and 2.2 were forwarded by the licensee and
addréssed Sy the staff in previous correspondence. Sections 2.3 and 2.4

are discussed by GPU in the licensee's head 1ift safaty evaluation raport.
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10ad Handling in the isntainment 3uilding

NUREG-0612, Section 5.1.3 provides guidance concerning the Zdesign anc opera-
tion of load handling systems irn the vicinity of the reactor core. The
1icensee was required to demgnstrate that adeguate measures have deen takern
10 ensure that, in the vicinity of the core, either the likelihood of a
drop which might damége spent fuel is extremely smali, or that the esti-
mated consequences of such a drop will not exceed the linmits set by the

avaluation criteria of NUREG-0612, Section 5.1, Criteria I tharsugh (1.

Criterion | of Section 5.1 requires that, "Releases of radicactive material
that may result from damage to spent fuel based on calculations favoiving
accidental dropping of a postulated heavy load produce doses that are well
within 10 CFR Part 100 limits of 300 rem thyroid, 25 rem whole body
{analyses should show that doses are equal to or less than 1/4 of Part

100 timits)."

In response, the licensee has stated that the impact of the 2PV head

and service structure dropping onto the vessel may cause a release of
gaseous radioactivity into the reactor building environment. An uncon-
trolled release of this activity to the enviromment is precluded by
containment integrity during head removal. As discussed in Section 1.0
of this report, the worst case gaseous release (Krypton-25) would result
in doses which are a small fraction of the 10 CFR 100 limits. Although
Jittle airborne particulate material would be expected from a load drop,
any material generated would be within the containment boundary. Any of

the airborne material which does not settle out would be processed through
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nigh affictency sarticylate afr [MEPAY filters orior to reiease 15 the
anvircrment ind we conclude that airborne particulates will nave ng signifi-
zant impact on the doses resulting from postulated r-35 releases., Therefore

the requirments of Criterion [ have been satisfied,

Critarion I[ reguires that, "Damage to fuel and fuel storage racks based
an caleulations involving accidental dropping of a postulated neavy ioad
does nat result in a configuration of the fuel such the Keff is larger
than 0.95." Accordingly, we have considered tne signfficance of a
postulatad head drop on the reactor pressure vessel which results in

fyel reconfiguration. As discussed in Section 3.3 of this repors, criti-
cality analysas for postulated core configurations with 3500 ppm boron in
the RCS yielded realistic Keff values which were less than .30, Further,
(Pl has recently raised the boron concentration in the RCS to 5000 npm to
ansure safs shutdown for any hypothetical core configuration. We conclude

that the requirements of Criterion Il have been met.

triterion 11l requires that, “Damage to the reactor vessel or the spent
fdel nool based on calculations of damage following accidental dropping
of a postulated heavy load is limited so as not to result in water leak-
- age that could uncover the fuel, (makeup water provided to overcome Teak-
age should be from a borated source of adequate concentration if the water

being lost {s borated).”

A1l heavy load movements in the head removal program will be made in the

reactor building and there are no movements which could impact the spent
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fy0] pool, Heavy lnads trat will be handled during the heaz remgval
evolution include the reactor pressure vessel nead assembly, which is
comprised of the 11ft rigging, the vessel closure head, the TROM sotor tube
assemblies, the service structure, and attached shielding with its support
frames, Other heavy loads include the internals indexing fixture {[IF}, the
fixture cover and the cover snislding plates. The 1ifting of any combination
of loads is limited to a maximum weight equal! to the rating of the reactor

byilding polar crane which is 170 tons.

While in the vicinity of the RPV, the head 1ift height will be monitored and
controiled, As all the RPY studs have been successfully remgved, the head
11ft height for required clearances will be approximately 33 inches. Cover
placement on the underside of the head following the initial 1ift may require
an additional 12 inches of clearance aover the 3PV, Thus, the head 11ft height

in the vicinity of the APV would be no higher than 45 inches maxirum,

GPU has provided an evaluation of the effects of a load drop on the PV

in Attachment 3 of their head 1ift SER, [n this analysis, GPU stated that
depending on the components that are attached to the head during the lift,
the assembly could weigh from 158 to 170 tons. Each weight has a corre-
sponding maximum 11ft height, equal to the maximum vertical distance

that the load could be dropped without a breach of RCS integrity (i.e.,

failure of the reactor pressure vessel or the attached in-core instrument

tubes). For reference, GPU has analyzed the case where the service

structure shielding is in place and all studs are removed. GPU has already

removed all studs in preparation for head 1ift. The weight under these
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conditiogns ~as conservativaly assumed %0 Se 171 tons. This assumed weight

is ﬁporoxina:ely 12 tons more tnan the actual weignt of tne nead and attached
snialding (about 153 tons}. The maximum 1ift height, 3ssuming a worst case
point 1oad drop {structure tilts when dropped and hits the vessel or

alenun A% an angle}, is calculated %o be 56.1 inches, The GPU load drop
caleulations have been reviewed by the NRC Structural and Geotechnical
Engineering 3ranch, and this review provides confirmation af GPU's

results. e conclude that the ﬂeasurés employed by CPU to limit head 1ift
neignt in the vicinity of the RPY are adequate to mitigate the consequences
of an accident. Therefore, there is adequate protection against uncovering

the fyel and Criterion [I] s satisfied.

Impact of a Load Drop on Safe Shutdown Functions
Section 2.4 of Enclosure 3 of the December 22, 1380 letter to all licensees

requires that tne licensee satisfy Criterion IV of Section 5.1 of NUREG-0612
and presant in matrix form ali heavy loads and potential impact areas where
damage might occur to safety related equipment., The licensee has provided that
matrix as Table 4.9.2-1 of their head 11ft SER. Enclosure 3 also reguires

that the licensee indicate which of the load and impact area combinations can
be eliminated because of separation and redundancy of safety related equipment.
For load/target combinations that impact safety related equipment, GPU is
required to state their basis for detemining that load drops will not affect
the ability to perform a safety related function (rgactor shutdown, core decay

heat removal! and containment integrity).
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The required safe shutdown functigns that apply to THi-2 in its current
condition are (1) the capability to maintain subcrizicality, {2] the capabil-
fty to maintain decay heat removal, and {3] the capapility to maintain the
integrity of components whose failure could result in excessive off-site
raleases. The ability to maintain subcriticality was discussed orevicusly
in this section as well as in Section 3.8, an¢ the ahility to winimize off-
site roleases was previously discussed in Section 3,0, Decay heat removal
capability will be maintained because of the reza¢ 1ift nefght restrictions
described earlier in this section, the passive loss to anbient cooling mode
{which only depends on water being retained in tne R(S), and the various
sptions available for introducing borated water into the RLS, We conclude

that the requirements of NUREG-0612 nave been satisfied.

H, FIRE PROTECTON

In Revision 1 of the GPY Fire Protection Program Evaluation, dated

June 15, 1982, GPU stated that the averige combustible loading in the
containment building was 1.10 1bs./ft.3 {equivalent pounds of wood).

That combustible loading value is still an accurate assessment of current
combustibles inside of containmment, GPU has stated in their heazd 1ift safety
evaluation that the head removal activities will increase the average com-
bustible loading by 0.098 1bs. (wood equivalent)fft.z. This amounts to &
relatively small increase {<10%) of combustible material to the existing

inventory,

For the head 1ift program we have evaluated the fire protection measures

available to cope with any fires.
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Zire nose stations described in Section 3.7.10.4 of the Proposed Technical
Specifications (PT5) are located near the west stairway and the southwest
stairway on the 305' alevation, and on the east and west D-ring on the 167'
alevation. With the failure of a fire hose station, GPU is required to route
an equivalent capacity fire hose to the unprotected area within an nour. Fire
Netection instruments are provided in the building, as discussed in

Section 1.1.2.3 of the OTS. One hour fire watches are required with the

fatlure of one of these instruments.

We conslude that the existing fire protection measures, including those such
as fire watches, combustibie inventory control, and television camera surveil-
lance, are adequate to cope with the relatively small increase in combustible

loading (B.9%) in the reactor building,

1. DNccupational Exposure

Individual Worker Exposire

Head removal activities will involve manual manipulations arcund significant
sources of radiation {e.q., the underside of the head and the exposed plenum),
and there exists the potential for i{ndividual worker overexposure, However,
for head removal and related tasks, GPU has established measures (e.g., use of
shadow shielding and distance from known sources) to reduce worker exposure
and minimize the potential for overexposure., Based on axisting administrative
procedures and controls, the radiation exposures to any individual cleanup
worker will be kept balow the regulatory limits for occupational radiation
doses, 1.e., 1 Rem per gquarter and an accumulated dose of 3 Rem per year for

every year for workers over 13 years of age.
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The majority of head removal activities will be performed in gamma radiation
fields of 75 - 150 mrem/hr. The highest gamma radiation‘Field; where workers
will be stationed are not expected to exceed 300 mrem/hour. We have evaluated
the maximum radfatinn fields under expected and abnormal conditions for

assurance that no worker will axceed the dose limits specified in 10 CFR 20.101.

Throughout the entire head remova! evolution, there will be adeguate real-time
monitoring instrumentation to allow for continuous monitoring and evaluation

of the occupied areas. Pre-entry planning and continuous perscnnel monitoring
dosimetry will minimize the potential for overexposure, Should unexpected

41 fficulties occur, such as leakage from the [IF after placement on the reactor
pressure vessel flange and subsecuent filling, contingency plans exist (e.g.,
remote clamping of the IIF) to eliminate the need for personnel access to high

dose-rate areas.

Based on data collected during the Underhead Characterization Study, estimates
were made of dose rates to be expected after head removal, The calculated
dose rate in the refyeling canal at a distance of about five feet from the
inside diameter of the vessal flange is about 10 R/hr. However, following
head 11ft, the installation of the 1IF and subsequent filling with water

will be performed remotely such that the worker exposure to those relatively

nigh radiation fields will not be necessary.

\ie have reviewod the design features for 1IF sealing which are intended %o
produce a tight seal without the need for personnel access into the refuel-

ing canal area, To provide a watertight seal, a soft gasket will be placed
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an the [IF and seated on the RPY flange during IIF installation. The gasket
seating surface on the RPY flange is outboard of the second flange O-ring and
inboard of the mating point between the RPV flange and head mating surfaces.
This surface, which is expected to be clean, will be inspected prior to position-
ing the [1F. The IIF flange surface has been inspected to assure that there are
no dents or surface marks that would cause leakage. A mockup test has been
performed which simulated the installation and water filling of the IIF on the
RPY flange. These inspections and tests provide assurance that no significant
leakage should occur under the weight of the IIF alone. Hold down "dogs” {at
least 10) will be bolted around the IIF to ensure both alignment and a tight
sasket seal on the RPV flange., As a contingency the refueling canal may be
partially flooded if modifications are needed on the [IF and gasket to ensure
leak tightness. We conclude that there is reasonable assurance that the [I[F

can be installed and filled with water remotely, allowing the water to

shield the strong radiation source fram the upper plenum surfaces, with

little risk of worker overexposure.
Based on the above radiological considerations, we expect that during head
removal activities, radiation exposures to cleanup workers can be kept at

levels below those 1imits of 10 CFR 20,101,

Collective Worker Exposure

We have sstimated the total occupational radiation exposure for all the tasks
which make up the head removal program. We estimate the activities related
to head removal will result in a collective occupational dose ranging from

100 person-Rems to 1,100 person-Rems. While we axpect the actual head lift
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to result in about 20% of the collective dose, no other single task is
expected to account for more than 10% of the maximum expected occupational
dose, The head removal activities consist of numerous tasks including
pre-head 1ift preparations, final detensioning of the reactor pressure
vessel head studs, the actual head 11ft and transfer to the heac storage
stand, the installation of tre IIF, the instaliation of shielding, and
various radiation health physics surveillance and monitoring activities.
A number of these activities, such as the installation of shielding on
the [IF cover and around the head storage stand and reactor vessel
service structure, will have a long-term dose rate reduction effect for

maintaining occupational doses as low as reasonably achievable (ALARA}.

In comparison with the licensee's estimate of occupational dose {410 - 760
Person-Rems) our estimate encompasses a larger range, Our low estimate

is somewhat below the licensee's low estimate because ongoing reactor

building dose reduction activities may significantly reduce ambient radiation
levels prior to head 11ft. While we concur that GPU's overall estimates are
fairly realistic, we felt that it is prudent to include in our estimate the
pessimistic “worst case" upper range. Our high estimate covers the possibility
of operatizical difficulties in the critical time between head 1ift and IIF
installation and filling, and the possible need for more cleanup or additional
shield placement following head 1ift., In addition, our high estimate accounts
for some isolated “hot spot" locations where we have calculated higher dose-rates
in comparison with GPU's calculations. Although worker occupancy at those
Tocations is not expected, our high estimate includes the possible dlacement of

additional shielding and the need for workers to be in the yvicinity.
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The staff's final Programmatic Environmental Impact Statement (PEIS) related

to the TM[-2 cleanup, issued in March 1981, estimates the occupational exposure
to be incurred by cleanup workers to be 2,000 to 3,000 person-Rem. Actual
occupational exposure for cleanup activities to date (1993 Person-Rem as of

May 11, 1984) plus that projected to occur during head removal fall well within

the estimated range of the PZIS.

Maintaining Occupational Exposures ALARA

571 is required to maintain occupational exposures ALARA throughout
a1l cleanup operations, including during RPY head removal activities.
Accordingly, we have reviewed the head removal program to ensure GPU

conpliance with the ALARA principle.

Prior o, during and following head 1ift, workers will be exposed to
radiation from sources within the head, the reactor vessel and from other
sources within the building. The measures that will be taken to reduce
doses far the following activities have been evaluated: head 1ift prepara-
tion, nead 1ift and internals indexing fixtura {IIF) instaliation, and the
impact of the filled IIF and stored RPY head on work in the reactor building

following nead 1ift,

Head 1ift sreparation activizies are currently underway, supported by
GPU's ongoing dose raduction program. The radiation background

aresent {n the reactor building accounts for a substantial portion of

tha collective occupational dose. An effective ALARA program, :hérefore.

roquiras an angoing dosa rate reduction effort to raduce the background
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fadiation levels in the reactor building. 3ince the fall of 1932, GPU
has had in place an aggressive dose reduction program. Currentiy the
average radiation levels in tne reactor building are about 140 rarem/hr
at the 305 foot level, 70 mrem/hr at the 347 foot level and 60 mrem/hr
at the RPY head service structure area. These levels represent a sub-
stantial deérease from the average fields of about 350 mrem/hr,

120 mrem/hr and 160 mrem/hr at the corresponding locations when the dose
reduction program was initiated. The transit dose incurred by workers in
the building has also been reduced from about 40 nmrem per worker entry to
about 14 rmrem per worker entry, The dose reduction program consists
mainly of identifying, removing, shielding, and/or decontaminating dis-

crete radiation sources.

Head 1ift wil] expose workers not only to present radiation sources but

to "new sources” such as the highly contaminated underside of the reac-

tor vessel head, the highly contaminated leadscrews that will be parked

in the RPY head service structure, and the plenum which is also highly
contaminated. Accordingly, GPU has made preparationt to ensure that doses

are ALARA during head removal, Distance and shadow shielding will be used

to minimize the doses to workers who must guide the head 1ift and the installa-
tion of the [IF, They will be stationed on the tops of the D-rings and wiil
not be immediately adjacent to the head, Shielding will de placed an the
service structure to reduce the dose rate from the lead screws. wWater columns
will be used %o shield workers from the underhead sources after placesent of

the head on i%s storage stand,
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After the 2PV head has been placed on the head storage stand, and the [IF
installed, there is the potential for the reactor vessel and head sources
to impact work in the reactor building. The major "new" sources cf
radiation on the 347 foot elevation sf the reactor building will be

the leadscrews in the parked position inside the head servira structure,
the "shine" from the underhead surfaces with the head supported four feet
of f the floor on the storage stand, and the exposed plenum. The leadscrew
source will be shielded by the CROM motor tubes, stators, service structure
barral, service structure shield assemblies {lead dlankets of 34 Ibs./ftz
which extend from the head flange up to the monorafl support beams) and the
twelve foot high and approximately two foot thick water shield columns. The
“shine® from the underhead surfaces will also be shielded by the water

columns,

The exposed plenum souce will be shielded by the [IF and fts cover., The [IF
will be installed semi-remotely from the polar crane and D-rings, and filled
with water (4 22 5 feet) to shield the exposed plenum, which is a strong radi-
ation source. As the reactor coolant level is raised in the IIF, the coolant
will be processed to lessen the concentration of radiocactive material in

the coolant to ensure that it does not sfgnificantly contribute to doses.

Dose rates on the [IF from sources in the vessel are expected to De about
5-15 aram’hour with the !IF fully filled. This dose rate will be further
reduced by the incorporation of approximately | inch of lead snielding in

the [IF cover,



GPU ALARA efforts are directed not only at mininizing radiation fields, hut

also at minimizing the accumulated stay time of personnel in radiation areas,
consistent with the tasks that must be accomplished. For example, new stud
handling tools with air pressure drives were procured for use in unthreading

the studs, reducing the time required for operation by a factor of about three.

The licensee also has an extensive program to ensure that workers are adequately
prepared to conduct the in-reactor building tasks expeditiously. fMethods to
reduce stay time involve the oreplanning, training, and mockup exercises prior
to execution of the tasks and supervision by closed circuit television whenever

possible.

Based on our view of the licensee's plans and programs, we have determined
that there is adeguate assurance that the head removal activities will be
performed consistent with the principle to maintain doses to the workers
at ALARA levels.

4, 10 CFR 50.59 Evaluation

We have reviewed GPU's planned head 1ift to determine if any aspects of the
program involve a change in the technical specifications incorporated in the
iicense or an "unreviewed safety question" when evaluated against the criteria
of 10 CFR 50.39 (changes, tests and experiments). There are many aspects of the
head removal program which are conducted in the same manner as for an undamaged
or normally operating nuclear power plant and these activities do not differ
from -the way they have been described in GPU's Final Safety Analysis Report

{FSAR) for ™I-2. These activities, including the draindown of the reactor
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coolant system, the parking of the CRDM leadscrews, and the final detensioning
and removal of the RPY studs and nuts, do not involve changes to the technical
specifications or an "unreviewed safety question." On the other hand, the
actual 1ifting of the head involves a number of changes to the technical
specifications and there are other changes to the facility which involve a
potential "unreviewed safety question." QCur discussion of the aspects

of the program which involve changes to the plant technical specifications is
provided in the related Amendment of Order, issued concurrently with this
safety avaluation report. The aspects of the program which involve a potential

"unreviewed safety question" are discussed below.

We have detemined that the only aspects of the program which differ from a
routine head 1ift and therefore require evaluation are the "changes" to the
facility which are made to minimize occupational exposure from known sign:ficant
sources of radiation (e.g., the RPY head, service structure and contained CRDM
leadscrews and the exposed plenum). Specifically, the changes to the facility
include the handling of lead shield blankets on the RPV head and service structure,
the placement of water shield columns around the RPY head and service structure
on the storage stand, and the placement of a lead shield cover over the IIF after
placement and filling of the IIF on the RPY flange. In view of the potential for
shield failure or a load drop, -2 have reviewed these changes to determine if
they involve an “unreviewed'safety question." A oroposed change involves an
unreviewed safety question (i) if the probability of occurrence or the conse-
quences of an accident or malfunction of equipment important to safety

previously evaluated in the safety analysis report may be increased; or {ii)

if a possibility for an accident or malfunction of a different type than any
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avaluated previously in the safety analysis report may be created; or
{iii) if the margin of safety as defined in the basis for any technical

specification is reduced.

Yith regard to criteria (i) above, we conclude that the proposed changes to

the facility do not increase the probability or consequences of an accident

or mal function for the following reasons: (1) The load handling capabilities
of the structure and components supporting the water columns, lead blankets,
and lead shield cover are well in excess of the imposed loads and there is
little potential for structural failure. (2) There is little potential for

a load drop as the reactor building polar crane has been successfully tested

at 214 tons and requalified for lifts up to 170 tons. Any required lifts
associated with shield handling would be only a fraction of the load capability
of the crane. (3) Because of the condition of the facility, including the fact
that the core decay neat is only 17 Kw and the core is devoid of short lived
radioiodines and high energy noble gases, the consequences of any accident
associated with head 1ift activities would be lass than those evaluated in

the FSAR. (&) Safety equipment associated with the control and release of

radioactive material will be fully operational in the event of an accident.

With regard to criterion (ii) above, we conclude that none of the accidents
considered are of a different type than those evaluated previously in the
FSAR for the following reasons: (1) The head 1ift program activities are
basically the same as those previously considered in the FSAR. (2) The
accidents considered to result from those activities are shield failure or

a shield drop, either of which could fail systems underneath the load,
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including possibie failure of the RCS. (3) Failure of the RCS results in
a loss of coolant accident (LOCA) which is the bounding high consequence
event previously analyzed in the FSAR, However, in the present ™I-2
condition, a LOCA would be a much lower consequence event because of

the Tow decay heat and absence of radioiodines and high energy noble
gases. (4) Thus, while additional lower consequence events have now

been considered for the head 1ift program, the program activities then-
selves do not create the possibility of an accident or malfunction of

a different type from those previously evaluated.

With regard to criterion (iii) above, we have reviewed the TMI-2 Technical
Specifications and associated bases, including those for the Water Injection
Cooling and Reactivity Control Systems, Instrumentation, Reactor Coolant
System, and Plant Systems. B3ased on our review, we conclude that: (1) Such
margins of safety as are discussed in the basis for any technical specification
are not reduced or affected by the facility "changes" for head removal.

(2) The safety systems discussed in the technical specifications have sufficient
redundancy of function so that the loss of any system as a result of shield
failure or a shield drop will have minimal effects. (3) There is no credible
accident related to the head removal "changes" to the facility which could
significantly impact any of the safe shutdown functions of maintaining

subcriticality, decay heat removal and containment integrity.

Based on the above, we conclude that the changes to the facility as a
result of the head removal program do not represent an "unreviewed safety

question.”




5. Long Term Safetv of Head Removal

In our review, we have considered the long term safety of removing the
head from the RPY as the potential exists for future delays in cleanup
activities from funding constraints or technical problems (e.g., Stuck

plenum).

Removal of the RPY head is a orerequisite to further reactor disassembly
and subsequent defueling. Once the head is removed and placed on its
storage stand, tne head will remain in shielded storage for, at least,
several years as the cleanup progresses through plenum removal and
defueling. Lack of funding for future cleanup activities or technical
problems may lengthen the time necessary to complete plenum removal and
defueling. The completion of defueling is currently the highest priority
as achievement € this milestone will significantly reduce the risks
associated with the plant in its present condition. In view of the
rotential for cleanup delays, we have evaluated the safety significance

of removing the head in the very near term.

In our review, we have considered the risks as well as the benef{ts or
aanntages of removing the head now vice the alternative of leaving the
head in place until the rajor funding uncertainties are eliminated. We
telieve that the risks associated with near term head removal are
extremely small for a number of reasons. First, the core decay heat

is very small at 17 Xw and requires onfy purely passive means (i.e., loss

to ambient) for detay heat removal. Second, with the RCS borated to



at least 3500 ppm, the system will remain subcritical for any credible core
configuration. The present boron concentration is approximately 5000 ppm

and GPU plans to maintain this concentration throughout reactor disassembly
and defueling. Additionally, the increased RCS boron provides an even

greater margin of safety for a postulated boron dilution event, notwithstand-
ing the other measures (e.g., double isolation of systems connected to the RCS)
employed to minimize the potential for such an event. Third, the ability to
isolate and maintain the integrity of the containment tc mitigate the conse-
quences of postulated events would make the risks to the offsite public from
any credible scenario extrzmely small. Further, the plant is in a relatively
benign condition with insignificant quantities of radioiodines and a noble gas
inventory (Kr-85) trapped in the fuel which is less than the pre-purge inventory
of 1980. Given the plant conditions and the measures in place to maintain

the safe shutdown of the facility, it is difficult for us to postulate

any credible scenario which could pose serious risks to the offsite public,

regardless of the status of the head.

On the other hand, there are significant benefits, in relation to long-term
safety, to be derived from removing the head now and proceeding with subsequent
cleanup activities (e.g., plenum inspection) as expeditiously as possible.
First, it is recognized that head removal is an absolute prerequisite to the

sequential tasks of reactor disassembly and defueling, including plenum jacking

‘and removal and core defueling. Head removal will permit the necessary

inspections of the plenum condition and removal tolerances to effect the plan-
ning for plenum removal. Head removal will also permit further inspections of

the damaged core and the capability for locating fuel in the lower head so that
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defueling planning can proceed. There are other benefits from head removal.
The installation of the IIF and integral pump on the RPV following head
removal will enhance the RCS processing capability through the

Subne;ged Demineralizer System (SDS) and corresponding capability to

recover from increases in coolant radioactivity levels ("crud bursts").

With the head in place, the RCS requires pressurization to achieve
reasonable processing rates through the SDS because of partially

plugged flow in the letdown line. An additional independent RCS water

level monitor will also be available with the installation of the IIF to
further increase the protection for a boron dilution event. The primary
benefit from head removal now, though, is that it allows continued progress
toward the ultimate goal of fuel removal and is a step closer to reducing
the risks associated with the present plant condition. There are sufficient
funds (594 million) available this calendar year to make substantial progress
in the cleanup and prospects are good for additional cleanup money in future
years with the present initiative by the Edison Electric Institute to secure
industry contributions. [t would seem prudent to pursue (he cleanup as

vigorously as possible with the prospects for future funding.

le have considered the feasibility of replacing the head on fhe RPY for,
as yet, an unspecified reason. Once the head is removed, current plans
indicate that it will remain on the storage stand through reactor disassembly
and defueling., Following defueling, the head may be put back on “he RPY for
future flushing of the primary system to remove contamination from system
piping. However, until the cleanup progresses to that stage, we cannot

identify at this time any technical reason for having to put the head back on,
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There will be no need to oressurize the RCS with the head in place to process
reactor coolant through the Submerged Demineralizer System as the installed
IIF and integral pump_will provide adequate processing capability. MNor

does the head have to be in place to snield the plenum as the IIF, filled
with water, and shield cover provide adequate shielding for the plenum source.
Moreover, if need be, the refueling canal can always be flooded for such
contingencies. Head replacement would not be needed for decay heat removal,
ALARA purposes or to assure subcriticality. MNotwithstanding the lack of any
overriding reasons to put the head back on the RPY, there is no reason why
the head could not be replaced on the RPV and tensioned for pressure rétaining
capability for whatever purpose. This conclusion is based, in part, on a
Technical Advisory and Assistance Group (TAAG) study (Reference 7) of replac-
ing the reactor vessel head. The TAAG, an advisory group to ™I-2, concluded
that present cleanup plans do not preclude replacement of the RPY head and
tensioning for pressure retaining capahility. Pressure retaining capability
can be achieved by replacing a desired number of the RPY studs which have
been removed and placed in storage. For example, as few as a dozen
symmetrically replaced studs, tensioned to first pass elongation levals,
would provide in excess of 300 psig of pressure retaining capabilit:.

\le conclude that, for whatever contingency that might arise, RCS

integrity can be reestablished at any time in the react.. s1sassembly

and defueling program, should the need arise.

We have also considered the ramifications of leaving the head in place until
further funding for years 1985 and beyond is absclutely assured. [t is

essential to recognize that meaningful progress cowards the priority goal
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of reactor disassembly and defueling cannot be made with the head in
nlace on the RPY, Leaving the head in place effectively stops the clock
for reactor disassembly and defueling and, thus, lengthens the overall

time necessary to complete cleanup once cleanup activities resume.

Inasmuch as plant deterioration will continue as a function of time,
purposely delaying cleanup or establishing "hold points" when progress
could be made has risks assocfated with it. \e helieve that it is
clearly in the public interest to progress with cleanup, as funds permit,
regardless of the lack of fimly committed funding in future years

as the risks of proceeding are extremely small and the benefits are
significant. We make this judgement based on our review to confim that
GPU's financial resources are adequate to maintain the reactor in a safe
condition with the head removed or to replace the head on the RPV if the

circumstances dictate.

5. Conclusion

In our review of the head 1ift program, we have considered the health and
safety issues of decay heat removal, criticality, boron dilution, release of
radioactivity, combustible gas generation, pyrophoricity, accident analyses,
fire protection, and occupational exposure. Additionally, we have considered
whether any aspects of head 1ift constitute an Unreviewed Safety Question and
the long tem safety of head removal. Based on our review we find that

(1) "loss to ambient" cooling of the RCS will be sufficient for decay

heat removal, (2) there is little potential for core recriticality either

by core reconfiguration or boron dilution, (3) there is little potential



for release of radicactivity in excess of tynical trace quantities currentiy

being discharged, (4) there is little potential for a combustible gas or
pyrophoric reaction, {5) appropriate measures have heen taken by GPU to
minimize the potential for, and consequences of, postulated accidents,
(6) the existing fire protection program is adequate to deal with the
relatively small increases in combustible material, (7) there is

little potential for worker overexposure and appropriate measures have
been taken by GPU to maintain occupational exposures ALARA, (8) the head
removal program dees not constitute an Unreviewed Safety CQuestion, ana
(9) tnere are insignificant risks rel&:ed to removal of the head over the
long tern and, if need be, the head can be replaced on the RPY. e also
find that the head 1ift activities and projected environmental impacts fall

within the scope of those previously assessed in the PEIS (Reference 6).

e conclude that its safe to oroceed with the planned head 1ift with minimal

risk to the health and safety of the onsite workers and offsite public.
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