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Subject: Cor.nenct.~nt of Thr~ !·t il~ tsltJnd Unit ~ ?~1 h:tiMr'f Oefuelinq 
Operations 

In a lette r dH~:d October 24, 1985, Gener;)l Put>lic Utilities llucl ear (GPUN) 
reques t ed Nucl '!ar Reguhtory Corrnission (llRC) apprnv<~l to begin certain 
preliolnary d~fuding Jcti vitl es prior to receiving fin.:tl approval for the 
cc~ncen-!nt of full defueli n~ oper~ti ons . Subsuquen t to this written 
r~uest ~PIJlt furt'lcr nodifit!d tne scope of proposed prelim1n3ry dC!fue11ug 
~ctivttit!!> . Tht>se modlficatbns w~re infoi"'Mll y tr.snsmitted to th'! liRC 
onsite St-iff. fls proposed, !)relimiMry defue ling activities ~1111 oe 
conductcrt entirely within the r eactor ve~sel and cor~rls~ ~ rel~tively 
Sl'l~ll put of the .sctivities proposed by G?Utl in th1.1 Edrly lle fuel1 ng Sdfety 
Eval ua tion l(cport. currently undPr reviP~t by IIRC . 

~s ~~~crlbed in JOUr lette r Jnd in subsequent discussions with your stJff , 
tht! pr~limfnary d~fueling activitfc~ will speci f ica lly consist of th~ 
f o llowing: rec~rr.sng~~nt cf core debris "'lthln the reactor vnsscl t o allow 
COI!!Olete instollation and rotJtioo of thP Callister P.:~sttioning Systen• Md 
:.o provide acc~.:ss fur d!!fueling tools; and 1d(!nt1f1cation anc1 poslti tmi ng 
of core debris sa~~les in the vessel . It is also our understanding th.st 
g<>neral mov~nt Qf core debris will include the loading of debris Dl's keto;, 
but that no defueling r.an1ste rs will be Inserted i nto the re~ctor vesse l 
and no fue l or cor~ debris ~111 be removed from the ·reactor v~s~cl. 

The use of hydraulically-PQ\'tered defuel ing toa ls has been contingent upon 
tne satisfactory t estin9 of th~ bor~ted hydraulic fluid to d~nstratP 1t~ 
miscibility, compatibility with canister rec0111bincr catalyst and stdb1lity 
as .! homogeneous b\>rated fluid. Th<> staff has revi ~wed your t t:st f i ndings 
on hydraulic fluid and determin~d that the proposed hydraulic fl uid can be 
used without undue risk relative to crlt i c,J11ty and C"'tttlyst degradi\tion . 

rne ~peratlon of the Uefueling Water Cleanup System (OWCS) in support of 
prelfmina ~y defuc11ng activities 1s currently precluded until r esoluti on of 
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SAFETY EVALUATIO~ FOR PRELI MINARY OEFUELING ACTI VITIES 

By letter da t ed October 24, 1985 (Reference 1.). GPUfl requested NRC approv.ll 
to allow movement of debris within the reactor· vessel , in preparation for 
early defuellng. GPUN has detenninl'd tlldt some reJrrdngcment uf debris in 
the reac tor vessel is necessary prior to the JctuJI removal of fuel from 
the vessel, to allow inst allation of detucling equipment dnd to identify 
core debris samples fo r later n"r:<Wal for analysis by the Idaho flatiorltll 
Engineering Laboratory. 

These preliminary defueling activities ar·e pJrt of J largPr grut.p of 
activit· es proposed by GPUN in the s.1fcty cvdluation rc1wrt (SER) for· Cilr·ly 
defuel ing (Reference 2) which is curTcntly unclt•r rPvicw by the ~iRC. The 
activities proposed by GPU!l 111 Reference I t~re limited to those caf'ly 
defueling activities that can be conducted cnt11·ely within the reactor 
vessel , and as detennined by the st11ff, Me smi lar to Jnd bounded by 
activities previously approved b; the <>t<~ll. 

The safety issues related to tnc movement of n~Jtcrial 1n the reactor vessel 
have been identified and addressed in previous "RL safety evaluations of 
nead 1 ift. plenum removal prepar·atory JctivltlP'>. plPnum asse::-.t>ly 1 ift .1nd 
transfer , and heavy load handl111g over· the- Ul!-7 re.1ctor· vessel (PI'fcrences 
3 . 4, 5, and 6). This safety eva luation in p.trt, surraanzcs the 
conc lusior.s of these earlier r;qc s.t tety <'VJluat ions as they appl y to the 
proposed prelimtnary dcfueling activttics. This evaludtlon 1s .11\0 based 
O'l spec1fic relevant inforr.a ll on pruvi1h·d in the contcH of our· review of 
tne SER for early defuelin9. 

~afe tt Issues 

Decay Heat Pemoval 

Decay heat from the damaged reactor core contwues to be adequately removed 
fron the reactor coolant throuyh the lo5s -to-ambient coo ling r ode. In 
Reference 3, the llRC approved GPUtl's analysis demo11strating ttMt decay he.J1 
rerroval via the loss-to-ambient motJe was sufficient to rr.aintain the RCS 
temperature well below the procedural limit of l70 ~ F. · The assumptions used 
In that analysis were more conservative than current conditions , because 
the proposed activities will be perforrlPd at a decr-eased decay heat level 
end with the reactor vessel water level <~l an elevation of appr·o).if.ldtely 
327'6", as opposed to a level of only 314' assumed in the analys is. 
Terperaturcs 1n the reactor •1essel currently averar)e about 85" F and are not 
c1pec ted to change significantly. Therefore, we t Hrd that the previous 
analysis is bounding , and that the loss-to-ambient mode of decay heat 
rer.JOval will be adequate during tiH! proposed debris movement activities. 
The RCS tc~:~perature wll 1 be monitored in accordance with the THI-2 
Technical Specifications and the V.ecovery Operat1ons Plan rfurinq the 
proposed activities. fn the unlikely event of RCS leakage, sufficient 
mareup .capdbility will be availablr:! to ~naintain decay heat r·emoval in the 
loss-to-ambient mode. 

Boron Oilut ion 

High concentration of boron in rear. tor <.oo lant is the primary means used ·uy 
GPU~ to assure against the possibility of a criticality event during 
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defueling activities. GPUII has recently submitted c1 revised boron dilution 
hazards analysis (Reference 7) in support of early defueling. ThiS rpport 
provides an evaluation of all pulcntial RCS boron dilution pathways and 
isolation barriers for these pJths. Systems with potential boron 
concentrations below the cur·rent RCS <:oncentration of 4950 ppm wi 11 be 
isolated via multiple barriers to assure that they will not be credible 
dilution sources. The hydraulic fluid used in th~> operJtion of de fueling 
tools, which hJ. been tcsti'd to dcmonstr.1te its miscibility dnd 
compatibility with RCS 1~ater, will be borated to eliminate its pott>nti.ll 
for RCS dilution. Reference 7 also describes sampling locations and 
frequencies and provisions for· level monitoring which w11l provide the 
capability for early detection and subsequent n1tigation of a potenli.11 
dilution event. Based on a rev1cw of ~eference 7 , the staff concluded 
that: the potential for a dilution event is small, early detection of a 
dilution event is lHely, and effective remedial action Cdn be tdL:('n if 
dilution occurs. 

The RCS will be lllJintt~ined at" hor<'n concentration of 4950 ppm during the 
proposed activities. the reby pr·ovidinl) an ddditional margin above the 
Technic~! Specification ltnit of 4350 ppm, the value used in the analysis 
of ~eference 7. Thus. suff1c1ent tlmf' will be available for the dPtectiorr 
ard mitigation of an unl1~rly dilution event. 

!1;:Jvy Loao Oroo ,\::c incnt Analvs1s 

?r-ference b, the llRC safct.) e valuation for· heavy load handling over tit€' 
r~actor vessel, is applicable to the proposed preliminary defuel irg 
acti vities. which are n"!!itl'icterl to the reactor vessel. In that 
evah . .:tlOn, the staff deten::1ned that the worst case accident resulting 
fror: a pcstulatNl heavy load drop over the reactor vessel would be the 
simultaneous failure of the 52 incore instrumentation tubes resulting in a 
total leakage rate of 20 gpm. In the safety evaluation approving Technic~! 
Specification Change Request fj o. 46 (Reference 8), t he staff concluded th.ll 
reliable sources of borated r:akeup watet· vlill be available via gravity feed 
fror- the Borateo ilater Storace T.1nk and the operation of the Reactor 
Building Sul'lp Rccirculatiou Syster.l to substilntially exceed the worst cilse 
P.CS leillage rtlte of 20 gprn. Also in Reference 6, the staff approved a 
bouno1ng analysis perforr11ed by th~ licensee that assumed an instantaneous 
releao;e of all unaccounted for Y.r-85 from the core due to a heavy load 
drop. This <:on~ervative tllullysis resulted in a dose of 9.7 r.lill irem to the 
whole body for an individual located tlt the site boundary and a whole body 
dose of 1.8 millirem to an individual located at t he Low Population Zone 
Boundary. Thes~ doses are several orders of magnitude below the accide11t 
limits of !0 CFR Part 100. In Reterenc~ 6, the staff also approved the 
licensee's proposed lift height/weight matrix which will preclude failure 
of the dcfuelinq work platform due to poc;tulated load drops of c~>rtain 
defuel ing equipr..ent. 

Cn these bases, we conclude that the potential for a loild drop accident 
during the proposed limited defueling activities is remote, that adequate 
controls eYist restricting lift heil)hts and that measures arc avatlablc tn 
mitiqate t~e consequences of a postulated accident. 
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Criticality 

Sy letter datPd Harch 15, 1985 (Reference 9). the NRC approv<'d GPUII's 
Reactor Coolant System Criticality Report. The report concluded that for· 
an RCS boron concentration of 4350 ppm. the damaged core will remain sub
critic<!l with a shutdown margin of at least one percent for any postulated 
fuel configuration. This conclusion applies to all reactor di sassembly and 
defueling activities. i ncludi ng the proposed preliminar·y defuelinq 
activities. Du rin~ the proposed activities, the RCS will be llldi ntai ncd .H 
a boron concentrati on of not less than 4950 ppm, the administr·a tivc limit. 
This concentration will provide an additional margin to preclude the 
potent i al for criticality due t o a boron dilution event or the rntroduction 
of foreign matf'rials into the RCS. GPUN has analyzed the l'f t<'cts of 
fore ign materials (tools, iluids, etc.) on RCS reactivity .1nd will 
inp lement admi ni s trative controls t o 1 imit the potential for the 
inadvertent introduc tion of such :lldterials into the RCS throuQhout 
detue li ng. ThP URC s taff has rrviewed GPUN ' s analys 1s and co~cludes that 
the potential for introduction of foreign materials into the RCS durrng 
pre liminary detueling ilc ti vrties is very small and that the resultwq 
t?ffec ts on RCS reactivity wou lo not significantly re~ucc the <':<is ti ng 
st-utdown mJrg rn. In additi on . procedures wi 11 be in place to prevent tht• 
lMdvertent grappli ng of an incore instrumental ion tube , whi ch , if dMTIJged. 
coul d result in unisoldble RCS lea~age. In the unli~e ly tvent of RCS 
l~al(agc due to failure of an incore instrurr.entation tube. t~oequat·• r"J.Jkeup 
C:!:>abllity e.dsts to ensun• :.hat subcrlticality is rnaintaint·d. 

~el~as~ or Paoioactlvity 

ine proposec pre l irinary de tuclrng ac Uvitics are s 1m1 lar t o 1; rev1 ous 
rlCtlvit ies p~rforrr>ed in the r eactor vessel, and as such, t!r~ not C.(pectcd 
to r~sult in <1 significan t increa!>e in background radiatr on l evels in the 
redctor building or in o signif1cant off-site relea se of radroactivity. 
During the separation of end fittings and partial fuel assemblies from the 
plenum, radiation levels did not incrcas~ significantly. despite the 
orsolaccll'e'lt of core debri s . Ouring the proposed irctivities. a ll gaseous 
re 1 ease lid tnways f r or.1 the reactor bu i 1 ding to the env i ronrrcn t wi 11 he 
f1l t e r ed and r.:onitor ed to prevent an uncontro II ed re 1 case. ihc 1 icense,.. 
also hdS the capab ility to comp lete ly isolate the reactor building from thr 
end roomcnt. 

ihe tools and equ ipment used for the preliminary dc fuc l i ng will he flu shed 
as they a r e removed from the reactor vesse l water to l11111t ·thr spread of 
cnrtamination dnd prevent any uncontrolled r emova l of fuel. 1-lon itoring of 
alpha-<'nitting particulates at potential release points wrll be pcrfonned 
in ccmpJi,lnCP. with t he ml -2 Environmental Techn ical Specifications. In 
P.efercncp 7. GPUU esllmatcd that potential off-si te rel('ases of Kr-85 
during nonral defuel i ng operation~ would result in doses less than I" of 
the limits spec ifi ed in 10 CFR 50 Appendi x I. Potential Kr-8~ rcledse 
points will be moni tored and an alarm indicating high leve l s will be 
located i n the control room. 1-.'c frnd these measures adcqudte to assure 
that the potential for significant releases of radioactiv i ty will be 
acceptably low during the proposed ac tivities . 
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Occupational [~posure 

The same measures described in Reference 2 to rrodtntc~in wor'-er rddtation 
e'posures as low as reasonably achievable (ALARA). wi ll be tmplemcnted by 
GPUI. durtng preliminary defueling activitws. As for· pc~st acttviti€'!> 
perfonncd in thl' re.Ictor building, GPUWs Rddiological Contr·ols Depar-tment 
~ootll detern inc monitoring requirements and evaluate the use of respirators 
for the proposed acti~tties. Worker training has been conducted on the 
Oetuelina Test Assembly to simulate the activ1ti€'s to be P•!rfon:.ed , and 
thereby tnprovE' €'ff i c iency and minimize wod.er e"posun!s. Duri II!} 
preliminary defuel ing both a Radiological Control!> TPchnici.lll ano a 
licensed Fr!SRO will be stationed on the defuel iug platform, to nrov tde 
radiati on t:11lnitoriug and to ,Hsess existing rddiallon protccttor. :nedsures. 
TyptCd I Oll~t' rdtt'S on the defuel ing plt1tform ill·c cq1ectcd to ran!ll' frorr 
10-20 rri(Jhr·. 1\ oosc rate of 30 mR/hr on the dL•fuelinn plc1lf\H1:• ltdS bet-n 
estc~b lished .~~ ·l point for· cvdluatton of radiolotn ca l . conditions prior· t~ 
the conunucJ tl on of .1ctivit ics. Activities will tlt• h.llte<l tf pl .ltfor-r.r dose 
r cHt'S rt•ach 300 tr.R/hr, except as spec i ficd 111 procedtn·ps. 

;act..rttor shie lding and other radiatiun protection r.•c<~Surt!S th.H will be in 
pi.!C•· for prf'ltmtnary defuel ing were designed to protect wor'-l• r s durinq the 
' ll ll scurr· o r Nrly defueling ac tivities. Since fuel ~111 not:; .. locl d('d 
,.,,c- Cc1111Sters nor removec1 from the reactor vessel dudnq prel11:.1n<H·y 
ce •ueltng . dose rates should not incre.1se significor.tly, and the protective 
r->asure~ tJ,en wi II provide a high degree of dssurancl' th,!t wor·H: r 
<: •::Jcsu•·cs w1 I 1 ~'c fl'cl intained ALARA. 

it" stafr llilS reviewed tht! radiation monitorin~ program th!l w1ll be in 
~i~~e . !he s taff concludes that this program will prov1dc adequatP data 
c:r.c !l l am fur.::ttons. Procedures have ht!Cn estclblished by Radtation 
Cun:rols personn£>1 to take appropriate action<; should radnt ion level!> be 
~ 1on ifi can t ly h i.;uer than those e..<pec ted. (iPUN cl! :;o has i! progr·Jm t o 
r. •• nnta tn occupational exposure to ALARA. An integr.tl p.l rt o f this ALARf1 
prc-: ran is tt.e management reviews to be perfurt;rcd during tht' '>L urc l ir•11 nar·y 
cr.fJtding activities to assure that ALARA obJectivr•s Me r·~t tJ ild tt:cdh,lc~.c; 
r ~ or.go ing activities arc reviewed fo1· improver:ll'nt. 

Conc lus1ons 

Our re view of the proposed pre! iminary defuel ing rlCl tv i ties was based on 
inror~ .. :io, , proli<!cd in Reference I and in c1tscu ssions ~li th f.Pu:. stilff . 
,·~acitiona lly, ~1c evaluat'?d rPlevant infonna tion !;ubmitted in thl' course of 
cur renew of proposl'd c : rly defuelirHJ oper·ations. fll.,o, as the proposed 
crcl ir.nnary defuel ing activitil.:s are s i milar to illld boundl'd by previous 
cl l'anup activities, the conclusions of earlier ~PC '>ilfety evaluation!> were 
referehccd. as appropri~te. Based on our review, we fin~ th~t: 
(I ) adcau.1t.~' decay heat removal i '> provided in the "losr.- to -clmbi ent" mode. 
(2) there i s 1 ittle potential for cllr<' rccritical ity due to fue l rcconfig
urattcm, introducti on of foreign mnterials into the RCS , or borrn dilution. 
(3) thcrr• is littl e potentiill ford release of radioactivity significantly 
above the trace amounts discharqeo routinely as a result of cleanup 
<lcti vitics, (4J the potential for il lwt~vy lo.1d drop into :.he retJCtor vessel 
has he~n minimized t~nd adequatP n.cdsurns e>.ist to mitigttte the consNtuences 
of,, potc.mtial load drop tlCCidcnt, (5) GPIJfl has impll'ttl(!ntcd .tn dCCPpt.lb lc 
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program to maintain worker exposures ALARA during the proposed activities. 
We further conciude that the proposed activities are within the scope of 
activities assessed in the PElS {UUREG-0683). The proposed activities. 
being similar in nature to previously conducted activities. do not 
constitute an unreviewed safety issue. They will not increase the 
probability of occurrence or the consequences of an accident or malfunction 
of equiprr~nt important to safety as previously evaluated. The proposed 
activities also do not create the possibility for an accident or 
r.~lfunction of a different type than any evaluated previously or reduce the 
margin of safety. Therefore, we conclude that the proposed preliminary 
defueling activities can be safely conducted. thereby protecting the health 
and safety of the onsite workers and offsitc public. 
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