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Oy letter dated June l!l, 1984 (Reference 1), GPU I:Uclear subnftted the Safety 
Evaluation Report (SEn) for preparatory actfvftfes for plenun assenbly rcnoval. 
Following our rcviC'rl of your subr.littal . we approved sc.:te of the proposed activi
ties hy letter dated July 31, 19fl4 (Reference 2). On Au~ust 3, 19R4, we Met 
wfth ncnbcrs of your staff to discuss the renafning activities and issued a 
fomal request for additional infomation on August 15, 193-l (Reference 3). 
You responded to our fnfon1atfon request by letter dated August 20 , 1904 
(P.eferencc 4) and we have conpleted our safety evaluation of the remaining 
proposed plen~ rcnoval preparatory activities. This letter documents our 
~~fcty evaluation. The proposed plenum r~oval preparatory activities are a 
prerequisite for plentr1 renoval , which, fn turn, is a necessary precondition 
for defueling, a l'lajor cleanup goal. The successful cooplet1on of these clet1nup 
activities will serve to enhance the health and safety of the public through the 
evcntu-11 rer1oval of the collected fuel fron the site. We find that the described 
preparatory activities can be conducted safely , with nfnfnal risk to the health 
,,nd safety of the onsite workforce or offsfte poh11c. 

OESCIUPTI Otl OF PLEiiU!I R8~0VAL PREPARATORY f,CTIVJTIES 

Th~ plenun rcnoval preparatory activities discussed in Reference 1 include 
t he follouinu: (1) video inspection of potential plenum interference 
arras, (2) video ins~ction of the core vofd space, (3) video inspection of 
the axial po~cr shaping rods (APSR's), (4) ncasurcnent of the LOCA r~straint 
boss ~aos, (5) Measur~!nt of the el~vatfons of th~ APSR's. (6) cleaning of 
the pl~nw.1 and ootentia l interference areas , (7) separ.1tfon of unsupporterl 
fuel ass~bly end fittfn~ s. and (3) Movenent of the APSR's. In Reference 2, 
w~ fssuert our approval for GPU to conduct activities (1) through (5) above. 
This evaluation addresses the safety issucs rel<'lted to the rcnafnfng proposed 
olen~, renoval preparatory activities (activities G, 7, and e). 
In add ition to the planned fnspcctinn and !':leasurCf"ent activities, GPU proposes 
to cl ean the plent.r1 Mld potential interference ar~as, separate unsupported fuel 
ac;se.1bly end ftltfnys c1nrl insert the r.rsn•s into the core , if feasibl~. The 
cl eaning w111 be pcrfomc<f as necessary to allo\4 access for · tooling into the 
plcnun asscnhly and to rcr.1ove debris that could inpecl~ the rcnoval of the 
pl en1.r1. The s~paration of ~ncf fittings ~net APSr.'s i s intend~d to renovo thes~ 



llr. F. n. Standerfer -2-

long-handled r~nual too11 ng and support equ1Pfnent w111 be used to pcrfonn these 
activities. ~1re brushes and scraping tools will be used for cleaning, and slide 
hanu1er impact tools wtll he used to separate end fittings and APSR ass~blies. 
It is anticipated that inpact operations on the unsupported end fittings and 
the APSR• s nay well collapse the e1brfttled elcnents of any adjacent or nearby 
full length fuel asscnblfes. Any such end fittings which becone unsupported 
during these Impact operations will also be separated fr~ the plcnun. 

Support equipment for the above activities includes tool counter balances, 
to allow manipulation by a single operator, tool storage racks, a load cell, 
and a tool strong back for upending assoobled tools. If the APSI~ ·s cannot he 
:CnockCfi loose fra1 the plenli!I asseMbly and inserted Into the core, GPU phns 
to use a crane and load cell to withdraw the APSR•s back into th~ plenun where 
they will be clru1ped in place. This option was dete~ined . hy the staff to be 
acceptable because of radiation source terM considerations. The potentially 
higher radioactive nr.utron absorber naterfal usPd in the APSR•s fs located in 
the lo1-tcr three feet of each APSR and physical exaninatfon has sho~m that 
the accident dar1aged r:10re than the bottO'l five feet of each APSR and, therefore , 
no full lentJ th rods are expected to rt'!:'lain on any of the APSR•s. The rC!ilaining 
portions of the APSR• s are stainless steel. Thus, their dose contribution fn 
the l'lithdrawn position \IOUld 00 ncnlfgi ble CO'lpared tO that Of the plenur,J 
tlssco~bly. The further hanctlfnt~ and final disposition of the APSR•s in the 
withdrawn JX>Sftfon 11111 be addressed by GPU fn the Safety ::valuation Rt'port on 
plcnun r enoval. if this option fs carried out. 

SAFETY ISSUES 

!~ny of the safety issues relevant to plenum ranoval prepar~tory activities 
were adrlressed in th~ staff's S\lfety evaluation of the T:ll-2 reactor pressure 
vessel heat! lift {Reference 5). Those issues included decay heat re-1ova1. 
critfc~lity, l~ron dilution, heavy load drop accident analyses, and rele~ses 
of radioactivity. The staff conclusions of the previous safety evaluation of 
these issues arc 9enerally applicable to the proposed plenun removal 
preparatory actfvfties, as discussed relow. Mdftfonally, ~~e have considered 
the ~asures rrovided hy r.ru to r:~ainta1n occupational exposures as low as 
reasonatlly achievahlc (ALARA) and hc~ve provided estinates of the exposures 
likely t o r~sult fran the plenwn ro1oval preparatory activities. 

DECAY tiEAT fi!}~QV,~L 

The decay heat in the reactor core continues to be rl.'fiOved adequately in the 
loss-to-anhient cooling r.~odc. The RCS 1~111 rcnain in the dr11ined do11n, 
ricpressurizt1d condition during the prol'()scd activities. Consequently, the 
coolant tcnrcraturc (aoproxi~,t~ly 97 °F) is expected to rcnain essentiall y 
unchange<1 by these activities. The staff•s head r cr1oval safety evaluation 
{ l'efer~nce 5) de serf bcs the existing Sll fety ~lc\ rgin 11nd a lternl\t fve decay hcclt 
ra'tOval ncthods that will also be availahle during the pl~nU'l rcnoval prepara
tory i'lctfvit1cs. Md ftion11llv, hc11t r<.'lrloval in the los s-to-anhicnt no<ic will 
be enhancc.l by t he recent 1nstal111tion of the reactor huild1ng chiller systCI~ 
~nd by the operation of the intern~ls fndexi nn fixture (liF) rrocessinu sv~te1. I Ql'e or • we cone u la " equa ca ra'lova I t Ci1Nb111 ty Cllji ts to att(),oa·-=-a....,tc,-----

Oroltt • • • •• the .f.!:131 ·i\!l\Ount ()( d~~y- heilt ( 17 0 h~) - in · the ~<lr~. ··I· .. . ·· · '· ·· ·· ... . 
su•N•wr•• . ... .. .. .. .. .. . . L . . I· .... j ...................... ~ ................. .. 
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t:RITH'ALITY 

The potential for recriticality of the danagcd reactor core for any fuel 
reconfiguration resulting fran the proposed activities fs effectively precluded 
by naintainin!) a sufftciently high boron concentration in the reactor coolant. 
\lc conclurled in Reference 5 that, at the current concentration of 5050 + 100 ppn, 
there is virtually no potential for recriticality for any postulated fuel con
figuration. As such, we agrP.e that unsupported end fittings, including those 
associatt.>d with !latch 3 fuel assemblies, can oo dislod!J!XI without a sequence 
constraint. 

BORO:I OILUTIOU 

Dilution of the boron concentration in the RCS r.ould result in a criticality 
event, if the dilution continued unchecked. The potential for boron dilution 
durin~ previous TIII-2 cleanup activities was addressed in the staff safety 
evaluations for heari renoval and I IF processing systen operations (References 
5 anrl 6). 1./e concluded in these evaluations that the licensee's measures for 
prevention, detection and mitigation of a potential boron dilution event pro
vided adet'IUII te assurance that subcriticality would be r.~aintained for all 
nos tulatcd conditions. These nct'lsurcs, which ~1ill be 1 n effect durf ng the 
proposed activities, Include prevention of a dilution event through the usc 
of double isolation barriers for all potential dilution sources and the 
naintcnancc of all ~CS nakeup sources at the RCS boron concentration. 
r ~thoJs to detect a dilution P.vent include perforlic non1toring of RCS boron 
concentration and RCS inventory ncasurerr~ants. Potential dflutfon sources 
110uld he identified and isolated and borated r1akaup ~<tater would be Injected 
into the RCS as nccas!iary. t~asur~ent of the horon concentrations at 
various elevations l·tfthln the raactor vessel following nakeup (or lctdo~m 
and nakaup) operations Indicates that there is yood nixing within the 
vessel to generate h0'109enaous boron solut1oFJs and boron docs not stratify 
even und~r sta9nant conditions. 

The 'lCS boron concentration lidS recentl y increased to ilpproxinately 5000 PP"l 
fron J'iOO pp:1 , the value shown in our head rcn1oval SER {llefercnce 5) to he 
~ suff ici ent concentration to prevent rccriticality under all erodible 
pos tul il ted condft ions. If 11 d 11 uti on event docs occur, the frequency 
of sanple collection In conj•Jnct ion l'li th the lar~c 11a~in provided 
hy the hillh HCS horon concentration will allo1" sufficient tir'le for 
the datection and r.riti~ation of the dilution. lie conclude that adertuatc 
pr cvcnta t tva mea suri!S hava I~ en inpl cr1ented to na kc the occurrence of a 
horon cHlutlon event during plentn rcr1ova l pr epara tory activities 

· c'tr~l!l y unlfl:cly. 

~[L£ASE Of PAG I OACTIV ITY 

Plenun rcnoval prcpdratory activities ~ill result in the ~ovcncnt of s~1c 
fuel d~brls 11nd ~te rials within the r eactor vessel. The only potential 
release of radioactivity to the cnvirorfient during tha proposed activitf~s 
is vfa the ai rt'IOrnc atilt-Iii as the reactor coolant within the vessel ...:w~i:...:l..:.l_..::.;hc~-----

~ .. :::·:::1·. .. ..... . ·I . . .... ...... .... .. .. . ..................................................... E' .............. .. 
o•u•l ............ """ "I'""""" " ........ . ! ................................ ............ ~ .................... .. .......................... .. 
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in CO"llllJnfcation with the reactor building atnospherc. However , the coolant 
will rmafn at a t~pcrature around 97 °F and, thus, there fs little driving 
force for evaporation of the coolant and dispersion of any entrained radio
activity. MditionAlly, the I IF process in~ systC'1 uill be operated as necessary 
to mininhe the dissolved or suspended activity in the coolant that nay result 
fr~ the separation of end fittings or disturbance of the core debris l~d. 
Accordingly, we do not expect plenun r~oval prcp,ratory activities to 
perturb the already low levels (less than 1 x 10- Ci/day) of radioactive 
particulate natcr1al releases to thP. env1rol'l"lcnt. A vent1lation/ffltrat1on 
systoo uill be .waflable for use fn the event a significant concentration 
of airborne activity develops in the air space above the IIF during the pro
posed actfvitfes. This systcn is designed to create an air flow down into the 
IIF through the IIF platfom and to discharge the· air to the reactor buildin!J 
a t.nosphere throuyh a HEPA f11 ter. The conta in.'1ent purge sys ten wfll provide 
additional filtration capability to further reduce the potcntf~l for a signifi
cant release of radioactivity to the environnent. Tritiu~ and noble gas releases 
to the re11ctor buildin9 and the envirorY'lent arc not expected to deviate frcn 
current ty:>ical relciises because of the low reactor coolant tritium 
(0.03 uCi/~1) concentration and low dissolved noble gases coupled with the 
1011 evaporation rate. Typical trftiun releases fron the plant arc less than 
0.1 Ci/day. Typical noble gas releases (Kr-35) frcn the plant arc less than 
1 Ci/day. On the bilsis of the above discussion, we conclude that the 
proposed activities will not result in significant increases in airborne 
radioactivity inside the reactor huildfng or in corresponding releases to the 
env i roment. 

HEAVY LOJ\D MOP J\CCIOENi A'lAl YSIS 

!Xaring plentl:'l n~;Joval preparatory activities, IIF platfom shield plates will he 
~ovcd to allow access to the plcnun. !~nc of these plates weighs nore than 2400 
pounds; h01-~evcr, \«! have conservatively assur.ed that ff a shield plate is 
clropped, it could cause an JIF olatfom collapse and a corresponding core 
disruption and rclellSC of gaseous rddioactfvity. The worst-case assUi:tption 
for this scenario is thi't all the Kr- BS J11S remaining in the fuel is released. 
The to.~al activity of the rcr.1aining Kr- 35 ()~S 1!. conservatively cst1r.~atcd at 
3. 7x10 /Ci, a fluant1ty l~ss than the 4.4x10 /Ci of r.r-35 that was relcllscd to 
the environ1ent in the controlled rorge of June 19130. In the unlikely event 
that a shfcld plate is dropped, the conttlinncnt can be isolated and the por9e 
systcr~ secure:! as necessary to contain the relc11sc of Kr-85. Any gaseous 
activity thllt rvolvcs fro1 the reactor coolant ~ay then ~ purged in a con
trollccf process as ~1;1s done in 1980. 

lie believe th11t the likelihood of a shielri plate drop and subsequent core 
disruutfon resulting in a Si ']nff1cant Kr-35 release during the proposec4 
•ltt1v1tics is cxtrcnclv sn.1ll. GPU has indicated that the planned novb;cnt 
of shield plates will he! restricted to those areas previously approved for 
110VC"'1Cnt of heavy loads (Reference<; 5 and n) and that thc ntr1hcr of shield 
plate novcnents will ~ nin1nized . The postulatt>d IIF pl3tfom collapse due 
to a shield plate clrop is boundNI hy the previously Malvzl'd reactor vessel 
head drop, since a postulated head drop ~10uld 1npart a greater i r1pact energy 

Or<u;t·1··············· ·· 1········ ............ 1 ............. • 1· ....... .. .......... 1 ..................... 1 ........ ............. 1 ........... .. ... .. .. 
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to the plcmt11 11nd also result in a mora concentrated load. In Reference !i, 
HC concluded that, in the event of a reactor vessel head drop; 1) RCS 
integrity would be provided, 2) potential gaseous releases of radioactivity to 
the envfrol'f!1ent would be well he low allowable 1fr.1its, 3) subcrftical ity ~taulti 
be naintafncd, and 4) rlecay heat removal capability t~uld be assured. These 
conclusions also apply to the less severe postulated shield plate drop. ~c 
conclude that there arc adequate neasurcs to mitigate the consequences of 
postulated accidents during pl~nun removal preparatory activities. 

OCCIIPATIOil.\L EXPflSURE 

GPII 11fl1 fnplcnent appropriate neasures to keep worker exposures 1'LARA during 
plen~I• rcnoval preparatory activities. As described in Reference 5, shieldfni.J 
of the contaninated plenoo is provided by one inch thick lead plates on the IIF 
work platfor.~ and by five feet of water in the IIF. The IIF processfn~ systen 
will be operated to lfnit activity levels in the reactor coolant thereby limiting 
the dose contribution of that source. The IIF ventilation/filtration system will 
be availahle to renove any airborne activity in the ItF air space resulting frOM 
the proposed actfvftfes. Detailed planning and personnel training will be 
conducted to reduce the ttmc nacded for c!X'lpletion of identified tasks. 
f1ocl:-up training ~~ill be used extensively and the actual work conditions 
will be closely nod!!lcd to fam11 iarfze workers 1·1ith their assigned tasks. 

Pr.,ct fee sessions 1~ill he held to 1 ns truct workers in the usc of the 1 ong-handl ed 
tools 1Alich are des igned to allow easy operation. lli~her radiation arNs will 
0c identffftvl llnd 11ork planned to avoid those areas as ooch as pt>ssiblc. CPU 
IMs 1ndfc,1tcd that the usc of respirators will be rcv1Cl'ICd for each task to 
~nsurc thitt worker exposures 11rc kept ALARA. This review will include CXilr:l-
1ndtfons of current r11d!oloqfcal conrl1ttons, the potential for perturbation of 
those condftfons, ancl previous ilirbornc activity neasurments. Oetafle:l 
exrosure cstfnates will be develo~d on a ·task-by-task hasfs as a nomal 
nnrt of ALAnA review of in-containnent work to ensure that each activity is 
~rfomed \'l!lllc ,,,infniziiiCJ 11orkor cx:losurc. Oose rates fn the reactor 
hulldfr>c.J ~<~ill t-c continuously nonftored during the proposed activities, 
dUll drlninfstratfve control points will be established to assure that specified 
r1oc;e 11'11ts ufll not be cxcetvlcd. Oose rates in the reactor building cf1d not 
chilngc ilpprcd,,hly follow1na he,,rl lfft and plac~cnt of the IIF and shield 
cov<!r and continued dose reduction efforts (i.e., sctlbbl fn!J of floor surfaces) 
arc unuerw,,y to further reduce uorkcr exposure. CPU has cstfnatcd that the 
total collective exposure to workers during the propose<1 activities is in the 
ran\)c of 90 to lGS pcrson-m1. This cstinate fs based on 103~ in-contafnnen t 
person-hou rs and •1oes not take crcr11t for the the recent dose reduction efforts 
(f.e., scabblinf)). ~e dl'jree with CPU 's occupation.1l exposure est1natc for 
plenut r cnr.val preparatory actlvft.fr.s ancl conclude that the projected env1ron
nenta1 inpacts fall \Ji thin the scope of those previously assessed in tho final 
PrO<)ra:·natic Cnvirorr.1~ntal In;>act St11te:nt!nt (PElS) relllted to T111-2 cleanup 
( Re ference 'J) . 
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COIICLUSIOII 

In our raview of GPU's proposed plen~, r~~oval preparatory activities, we have 
considered the health and safety fssucs of dccay heat rcnoval, critfcalfty, 
boron dilution, rclcase of r"d1oactivi ty, accident analysis, and occupational 
exposure. Rased on our review, ~ find that; (1) "loss to anbicnt" cool in!] of 
the RCS 111ll be sufficient for deca_y heat rcnoval and arlcquate backup heat 
removal capability is available, (2) there fs little potential for core recrit-
1cal ity due to fuel rcconfiguration o1· boron dilution, (3) there is little 
potential for release of radioactivity in excess of the trace quantftf(!S tyn1cally 
discharged, (4) GPU has inplencntcd appropriate ncasures to ninirnfze the potential 
for, and consequences of, postulated accidents, and (5) there is little potential 
for uorker overexposure and GPU has taken appropriate neasures to nafntafn 
occupational exposures ALJ\RI\ durin!) the proposed activities. · Furthct· , th(! 
projected environ~cntal fnpacts of the proposed activities are well within 
the scope of those previously assessed fn the PElS. Therefore, ~~ conclude 
that the proposed plcnun ra•oval preparatory activftfcs can be safely 
conducted with nfnirnal risk to the health and safety of the onsftc ~rkcrs 
and offs1tc publfc. These actfvftfes may c0rnnencc following fomal llilC 
approval of the detailed operatincr procedures. 

Enc losure : List of Rcfercnc~s 

cc: ,J. Ua rton 
R. Rogan 
S. Levin 
~. rrc~man 
J. Byrne 
Service Distribution List 

(sec attached) 

Sincerely, 

/s/ R.A. Weller for 
P.c rnard J. Snyder, Proqra~ Director 
Three rme Island Pt·l)(]ran Off ice 
Office of !luclear Reactor Regula tion 
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