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Reft!rences: 1. letter dated ~ay 15. 1986 fron f. R. Standerfer. GPUil to 
!i. 0. Travers, NRC. "GPU Oefuel tng Safety Evaluation Revision 
ll>." 

?. Letter dated July 23, 1986 from F. R. Standt!rfer, GPUII to 
w. 0 . Tr.svers. HRC, "Use of Core Stratification Sa~l~ 
Acquisi t ion Tool for Oefucltng. • 

Sy l ~tt~r dctcd ~Y 15. 1986, (Refe~nce 1 dbov~) Gcner4l Public Utilitfes 
tlucledr Corporation (GPUNC) requested ftRC approval of Revision 10 to the 
Oe fu~lt ny Sat~ty Evaluation (SER). The revision modifies the Early Oefueling 
SER to address those defueling activities necessary for removal of the 
reNtning fuel a11d structural debris locatt!d in the original core volume and 
fn oth~r r~yions of t he reactor vessel. The purpose of thfs letter is to 
f ssu.: our approva I for th~ com'lencement of bull: defue ling opera tfons limf ted 
to the cere region . (i.e., above the grfd support structure) while we complete 
our revf~w of the full scope of defueling activities proposed tn the 
ref~re'lced SER. 

B11scd "" our review, wa concl ude that the tools, equtplllent , .:aud operations 
pM!viously i!pproved for uw in conjunction wfth t!.srly defuellng activities dre 
acceptJbl t! for continued use in bulk defue11ng. In addftf on , we approve the 
use of ~ui~~nt and the conduct of activities as proposed fn Reference I, 
\•fth the exceptions .!nrl lf:nitations st~ted herein. 

As stat~d i n Reference I ~nd amplified by Rcfcrenc~ 2, you propose to use the 
existing core boring equipment for d~fuclfng purposes. The use of thfs 
equipr~nt has been approv~d by the HRC staff for sample acquisition in the 
core region ;1nd in sevcrcl l locations of the lower vessel head. lt is our 
understdnding thdt _your intended us€: of this t:qu1p~rent as a defueling tool 
will luvo1ve th~ use of a solid iace drill btt as opposed to th~ hollow bft 
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USt!d i1. lht! c.J rllf r SJ~o•fll1 '19 .:pplic<"!t i un •• ~._. Jurtft.: r unt1tr:.t .. ,d dhlt ,Ju 
1nteua t <' IIIJke Sc'lc: r .tl i'h:rfor.ttfv:1!> i u the haru Cl"l. !>l l ay:!l' ••t r.hc: dJr,.,<;,•d 
co1·e, !'.O th:\l other urtu<:llr:g to~, l s c,,, t,,: mo r e (•(f,;ctiv~ly 1IS~tl i n Dl'ccli..l!.g 
up Jnj r~,."tJOVi n:J tn._ r ... ·ht"' t n i •.~ CJr~ 1.kcbns. :., uj)tJr·~ve :he u::.~· ct ~h;:: c,u·-: 
bllt'c e4ui ptr.cu t for dcfoe ling SUOJ~:Ct t o the follvwh'J rcstdctt ons : 1} t 'lt.: 
"lax ir.u'l"l lloJWahle d rill depth .... ni i.l~: li•. l:cll to lh~ t op o r th~ 1 .:'1-<~r :J ri :! 
suppul't structor·~; 2) ln.: drill bit \·:ill b.• cont.inur.;u-; ly cooled ~lth ilusl, 
;Jatcr· c.iudrt£1 ;iri 11 i r.;; ; 1n\! 3) t ht lvCdt ion vf dt'llll tt :J \ll 11 l>c ~r ... ccour-..1 l y 
c:;•ltl'llllt:~.f tJ lJI"l.Vl ll t tilt! Clr'•'Ct dpp!\ct~ti.>f· llf the c!riJ l ,· , ~'II i:;cr.r·,• 
i nstrw ·:u tcti o-. stri•l!J, unl cs ' thL· stri ny <>nd supj.lr.;rti"g cu Hb tube ho.· · !>~f!n 
cut. The c ur1tn1 l {tt drilli .li.J bounCJI'lt.:5 14ill utili .:,• the thPOdtlli t~J <;vstrn -:'\:. 
1~s~l'ib:>tl in th. W r .! str« titi r"~ i on sunpli11g SEI\ U11less ,w •lt.: rn,;tw syst~;:n 
fs SU!:lScGu'-':tti_: <lPiH'OIIt.:d by :.n._ :;KC. Th•:S•' r~stdcti C'nS -1 1':! d i scu:.~<·d fn the 
<:;.c losrd safety ~v • .lu..lti .. n . Appruv~ l ;u,· d.du~l i· .r: Jcr.ivi t ics b::!io .. !.h~ l o·•~ r 
ynd o;upp:H't. :>t ruc ~ut··• h ~xpr~ssly tMHtcd at this :.i••;.! . 

:, ... StJt..:<l i r, our ~n:: luscd S<Jfctj !!\'al u,,o:. i v.•, ' ·~ cv•tcluc•· th,\t. the d<! fuullng 
.tcr;ivltit::-. uescri::>cc in ~eferP.r.c~s 1 :tnd 2 . ~~'ce;> t o1S r.~.o t~d ... bl)vt:, ~''" b~ 
OHI.:uct•' C .;i thout s t gnific.:ul'. rts~ to th~ h<.Jlth ~nd St!fcty u f t h oublic. I;.! 
further· Cl'lncluoe th•at th:: cWjl r v\'t;d activities f a ll t:lthin the: :.cop:; of 
JCt ivitu•s Cl)iiSiO.!rcd i o the st.1 1 f'!. Pr,gr..rlll'ldtic ['1\'irur'l'i: ~•t.Jl !MP3Ct. 
Stt t t>r:lCn t. f..:> r tht> CJe,w up or T.ll - 2 . artd thctt thes e ,\Ctiv tti ' •S do ~rt> t 
c.m:.titllt~ ril l lJ ,t'dh. ll~d <;;)tt: t .• qu· :; ti on lh~ ·· 10 CFP. tlu. 59. Th,; !I.JjJ I'C\'~y CJ I't;o 

r~g Hill dt:ru:: 1 i.:-J JC: b 1t il!s :-13.> cu.r;cr.Cl' upun 10ur <!Vt)rova 1 •) f th~: ft> lilted 
pm;..•j ur .. 3 j, •• .::c:jrrJu·t~ r.i:n r .. cilt. i c:. l Sp ... c if iCl tivn.i ( . J . c . 

cc: T. F. n.~, •-:ti tt 
' "· !:. i\u~·lt, 
s . ' . ... ~v • •· 
.-1 . li . U 11tun 
.J . "· hyr r•c ,·,. " 'iill .:r ... 
S<!rV 'it. ·· .'h t ri ~lUt i c;1 

(S<!t! cl t t.J Ch\'\1 ) 
Lht 

lllli arl n. Tl'cYCf!) 

:l i r t:ctor 
T.il-' Cl !>.u ,up Projec t Dtrectur .H·• 



! .. Tr{t'LlliCTIOu 

SAFETY EVALUiiTIO.I FOR Till -2_ CORE RCliiOII 

~..!:l..LK DEFt~~- I 'IG fiCTI VJ.Tl tS. 

oy lt!tte r d.lt.:d ~ ... _; 15. 191.l5. Gl'u lmdo:lt' Co,·p,tr.d,••• (uPtlf~C) r·-.qu.:•t. ·•l :I!~C 
upprvv.il '.!i :kY hHm 10 tc !.il2 iJLfu._li ng S.\f.:tJ E\lntUsti·•rt ~.-p·· ··t t~ti') 
(lkfr:r·.:ncc 1 ) . 1\d,Jl-H•:l" l wi11r'm.1ti"':: r• :gMOl n!j til~ usr.; uf th ._;;r.: !>ol'i•;!i 
equ tp~~llt WJ!. pr· .. wi(.k.d uy uPU'iC l.)fl J ul; r. J, 1}86 (R .. , •• , •• ,.-., 5) . lnb 
l.l~lU1tl•Jrl ,Hldr'•'!>S.!S tii?Sc t.Jc..fU!iillf1 ,,.:~lV t tio•S propu::.<J in 1,,fcr LIICI!.; l <''td 5 
th:it ~re n.stnc:,:d Lc tho-> Co.) t'e t'!1t: l O:t ... 1.d tilt J l'•~\i co.m t J the; l..:tu;r' grid 
fui'\Jin~. Th~ rt:r.ni't i ng activitid IH·,,p;l"ol'O t n tl.,-~.t..:n t:. ! ! , sudt •• ~Lure 
supp~1rr. rl:.:."rt.l :-- Jr d l t•w..:r h.;,1C d..:ru ... liny, will Ul' ud(lr·•SSLO ' '' ; • ub;..:qu.~ut. 
ra~c s~f~ty ._ v .. lu,tti-l.:. 

SAFCTY !S5VES 

ThL s.ltct.y 1 'iSUt.S ·h!'.oci., t~a with ~ll t! pr•JO.:>SPd C'}:" • r~gi o•: bu I'- <k r ud l ihJ 

,)Ct in:,i,c, ~r· $lr.tlat· to t h <JSe nlldiylcd f:J r "url y C~fut:liug oCtivi~irs. \ld 
thl pot~:)ti.!l CLI.iSLQUl!ltO.:t:S uf l>Ulic dd ut! li ug ;h.t lVltld •J r• · l>JUii~:?O ll.f 
pr.:;vic.u-.1 '1' evalun~d o1Ctivitie~. Tl-ti:. !:o1ft:ty C'Vt~lu.H.iC'n rt•h.:renc._s pr,'Ji ·' US 
I.KC .liJP I'OvillS oiS ~Opt :!)ri it .. ) , •,,1 ~u.:. l y::e~. til•' uniqU:! •sr.:.'.:ts r> i C'1t'!' r~gtJ'l 
dl f Utl i-1!}, .\:; prviJJ$Cd ll h .... I ~r~IICI•:. l ·HW !;. 

Th:: p.; t ' · .ti r.l · Jr ,, r· .. cn !. t:;:li!;,• "'-'""' during d"'fu, li •.!J 1:!.tn:t :.!S t<; 

e.r• ·r:t h •!h rnttmi;: ' d ~.>' r'-li•tt,li;lff•~" hi~h bt•r·ou Cv'lC:t-r.tr.!tiron i n thn ~.:'·H·to r 
C.s.J! lrt S'(St\.'"1 (~CS) . 1:: t.h•. 'tRC So~r._t.; [\,•luHiu,, tut' £,.dy Oeiudi .. 'J 
<H,•r. ,- -.,·.c~ 7) , :.ho: q.ltf r;:rcr<·••c .. .J ,.,. .:.u·li i!r CM•cluc:i nr. th lt . ~t ~·• ~CS 
t.N\ln C:oJPt.:•"'lt r •l ~ 1 .m ot 4350 pp ... , '-""' d.tndy .. d cor!! 11i 11 r <!;:\.) I r' c;ubcr1 tic ll ,,j th 
... wutdulll ::t!l'fliti fll c~ l t:ils t Ct•e p.:rc"r.t for "'"} pustulated t·ut'l 
Cll•tfigu•··:.i .)n . J\ddlti:.m,>i r.Ktryh t!X1sts sine\! GPi! 1nll :tdlili nistrahd}' 
1 .... i ul.ll t• tho• ,1Ctu•i 1 RCS b:ll't;(, C.:Jil\:Ln tl'<.~l I'''' ,t t 4950 Pl.ll'o. Ex pl.. rl l.!m::e in 
tkfucll r.g •rf ,rtc: 1.l• dat~ n .1:. ah"~ d•-t·M: • .,tr.lt\'d the dt~;cti'IC:uess Jf thh 
"flflrth•Cit r. t• n .. int,>i"ting :.uocritic,, lit , , 

lutkltt't;•<:!•• l. , tit•! ~t.,ff ..1 l ;;c. c1ncl uc••J thH :;u: i tcio.th. ::k!r'lt•J c:.< i o; ~pd to 
;;.11u~ •• i n 5 Ullt.l'l l l l.:oJ1tl;J ir. C- S ,•t thr l •;.tt!V• l':"tll lt lt·vduc:tlun ~r fllt'dy•t 
,._,;:,r i -: 1•, l 'l!.C th• f.:C:i . To,:.. •wl, ·~lld :-quipt.tt:'lt t" bt• IISt d for bulk detudin~ 
h, t P b!'C'' il !•1·' 1;.:.-.d to .~:;o;ur .. • th.:t o.1 ··m• p~;t'Cr·n:. shutllL.~It 1'1M'tj i•1 "'i l1 f'Y i s t fo f 
J ll 1. r · l.!iol · • 'lert'::.. 111• tlkrdurc ~ .. ·.ctwl... tin~ •1JliJr,,prto.~h l'l';i•h <'r-: b-:..i ,.<;; 
·npl .... • d l >) .,:.,ur <: ~dt.:t!u ;: L . !1 tr~i ttr. .:~tsl t•• rllni••l..·· the lh .. t· n tl~l ... :.u· 

,·,cri :: ICJlitf .;f tho. r .-.:, :initij fu_l i•o trt•• T, ' I- ' rc,.,rt'1r '1 ·! '- <ot> l. 

C·•n:;r..:· h'\.·d!i· .g •. nd ~to r.:g" prttct'dur.::; \ltll r • t diff" r >1!J .. 1tict~~. tl : fro,., 
th.J!'.r. curr".!utl 111 us_ ; tho,;t'l'"or._, the! c,,r;.;l u!t. i()tt .. ...,f Rcf£:r•Jm .. , · ' \1!ifl Jpp l ; 
t,l c f·' t'.:91•) ' • tJulk d •IU·' ll•I'J r.ct i v i:i :<. , i , ,:., lit>- p .... • .·., tid "l' r ~ 
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criticality event in the lt.ii1dl in!J .lrld stcmtge of dt!fucling conistt:'rs is 
acceptably lmt. 

SOn\)!! !H LUTIOI! 

Iu Reference 2, th~ stdff concluded t!ldt GPU h.::J implt?~ntcd tiCCeptab l !! 
controls to minir.llze the potc!ntidl for a boron dilution event anG to 
etf!!ctively r.lit1g<~te th!? COIISequences vf such ,,n cveut during cariJ dl!fueling. 
Thc.:se controls, 11hich ltill rema in irr ~->!'feet du1·ing bulk d~fucling . includ1• tht• 
use ~r multipln b~rrl~r~ t~ isol ltc pot~rltidl diluti on sources dnd the 
bor.lti cn of the: hydraulic fluio usc;d in dc:fuc liug equipment. J\dditiOtlill 
potunti.J) sourccc; of bot•ou dilution durin~ cor<> region defuding that wert! not 
ev<:lu3tcd fo1· l!u rly defueling activities t~re tht~ hydraulic sy stEJ:l'i for the 
et)re bor<! cquip!lt-Wl dt:d tht: ult•·a high pressure dccontJmination wilt..::r. In the 
fi!<C c;arety ~113luat11>n for Cot·e StratHic<~tiun Sa11tple 1\cquisi tiou {Refct·cnce 
3}, tht! stc1ff concluded thdt the two unbot'ilt.cd hydr.::ulic fluids usr:d with th~> 
curt? b~>rc Equip~;.~n t did •lOt present J credible source for ol d1lut1 or; cv~:nt 
r~sul tit.g in ,,dvertent criticc~lity <lf t!w core. This concl usi on wr~c; bi!Scd on 
the ful101~ing: 1) th~ sources wen~ of sl:l<111 '/olur'll: (1.4 r~nd U g~llons), 
c;>:;p.,t·ed tv th~: larg" volu!!lt! of i>orat~d RCS watt't' il bovc th~ core region 
(20,i:lC'O gallous); 2 ' th~ tluids would tend to mi.< u~ll with tht! borated RCS 
\Mtcr; .wd 3) t he fluids would be intrcducc,l n<>ar the surtace of th-:: r.cs 
Wdt'!r, c:wa.v frnrn th:- Colr<:. This cr>ncluc;iiJn ~tho a ppliPs to th(, use •li the 
cure b:JI'~ C!<Juipncnl for d~fue l i rg purposes. 

t'' aer.' r ,•'lce 1, GPU d..:scrib·.:s tltc phvs ic-il and administrative: cont t·ols til .. ~. 
11lll Ot' in pl i!C'! to prevent u bor·on di I uti on event r esult ins frum 1ruprup~r 
i'ligume•1t of the ultrilhigh pt·essurc pur1p. Thi s pump 1::; used \lith d borated 
111ter supply uh~u iu-Vt!SS;!l illlral>fv~/ll .. t.cr Jl!t cutting h perfonr:oJd . :/hen 
used for r r.Jct.l r builJi•l!.i <lt:contJ•nio1utfon, the pump fs supplf ud with unbor.:at'!:l 
(or uruf,•r bo1··•l~d) w.1te1·. Cons'!qucnt ly , GPU hd'> ·1 rf!"ptcc! prncPdures to prevent 
the= ll!adv~: t'tcnt ir.troduc1 i ..... of t his W.Jtt~ r iutu tlh~ I<CS. Th~ l\lo sepclrJtt! 
"'Pr> ly l'ro•. r>s "rc pl:n:J."In'!rll.IJ coup led lo thc1 r respect ivc uo"'.dcs, 1/1 t.h a 
cu~.tum ra.~ti.-:g fhturc iltt.~ch.:d to the pu111p. ThP. St~l ot husas ust-d fot· 
d1·cont-trlin11.hm Ifill b•: pc:n'.ill\f!ntly tagged with a warning to p!!rsonnf! l 110t tll 
t.~'> C thu:;c husc~ rur in-V'c!SScl opet·alions . Pt'(,Ct:durcs wfll require 
Vt.:l'iffcation o f proper hose Jli!Jnmnnt priur t o us~ ut th~ u ltrahigh prr:-s~urf! 
:>unp. 

Ful l.Aiit.y t.h•.> usc uf t his pump in the deCOtll •• nirlJt ion r.10d~ , ilPil•·o.dr·1at.:ly 
5 g,d 1 c:ns of unbor ,t t1~d 1'1•\ tt:r cou 1 d rcfllu 1 n in the Si'S t ·n <111d cou l rl bl: 1 nj~ctcd 
l nro th.: PCS when tht! J)Ur:lp is us~d 1u the in-vesc;t! l cut.t.lng ,,,uric. 
Ad.<:~inist.r.nlvc control$ 1tfll r.-quire> tit.~t tht dic;ch.,rge fron the 1 n-v~sse l 
cutlln9 ,,u.!Z IP be din:ctcd updart1, aw~y from the CN'c dill! o thl! r syst~l:l suction 
1 i nc=s f'll' J mir.irlt.lr;t of five Lliuutt'S fullouing the usP. of th'! pu;;1p i n the! 
decont .. r.~iuation motl~ . AdditlouJtly, th~ RCS bot·on concen tration will be 
v1.rifi "d to be i& t. tor Jbove 4~50 ppn prhw l!l usc of th~ pun;p in this rklun:"Jt". 

~:::~1· ...... · .... J ............ . L~ ........ ·t ............. ·j· ... ........ ·'· ........... ·j· ........... . 
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We conclude thilt, with these pt·~:cautions, til<! pott!ut.ial for boron dilut1ofl due 
to the intruducti £':. of unbornt ed w .. ter used ~tith the ullt•t~ high pre:.surt: pU!ap 
is cH .. Ccpo:.<tbh' luw. The rt:forc , \11"! furll'wr cuncludc thilt th~ pot~:=n ti a l for J 
boron d ilutl :m event resu 1 t i ng in em·~ r..:critica l i ty during con~ region 
dcfucllng activit.ies is ucccpt.:lblj low. 

P.ELEASE OF RAfiiOACTIVITY 

A 1 though the pt'tlpost::d c0rc t'Cg i :>n dcfue 1 i ng act i vil i es \·:i 11 1 nvo 1 vc the 
disPI<~Ccm.!nt. of core debris to t1 gt·~<tt~r ~xtent th'ln ea rly d.-fuellng 
actfvfti cs , it is •lot expected th.:;t signHic:lnt iucreases in ,·caclor building 
radf,nion levels or in off-s1tc r£!l?.ases 1-iiil result, b.1scd on pr~:vicus 
d~fu!.! 1 iug expcrienc~ . The :;ystcms equ fp;;~nt. and pt·o.:t:dures used to minimize 
th~ potent ial for, and cotrSf;qucncP.s uf , a rel ~.lsu cf radiutiun during edrly 
defu~liug activities \<till cont.inul! to b~ used during bulk defueling. All 
gas~ous re 1 c"se [l.~thways to the en vi rcnment ,.,1 11 be raonitor ed and f1l terr-d . 
c:na ,tll rcact.l r l>uil dinoj ~xh<.~ust points c<tn b<.' lSolatt!d as needt:!d . /!Mituriug 
for ;.:r-85 and t~lph<~-.:mitting pdrticulates ttill be conducted. The oft-gus 
systr.r.l ~ttll be operdtcd , dS nt>cess<~ry . to filter particul~tes and disperse 
9-'Scs th<lt n!J collect under the d::fut:llng 1~ork piJtfonn {DIJP) ~ 1\11 cqu1pr;r->nt 
and toills 11ill bf! flushed upon rC:movul f rom the r•!.1ct.cH· vessel to limit th~ 
spruild or contan1iniltion. A Wilter cl eanup sysr.cm will be opt!rat.:d to m~ fnto1i11 
thl! RCS at .!n JCI:cptdblt: .lCtivity lev"!l. Thf! lrt<llysr!S approved i n Htd~rt!nce 2 
fut· potenti:ll 1·deases cf radi a tion during nonlldl and accident cond1ti\lns ure 
;~h:: boundi ng for Jll}' rde:1sc scena1·io assucintE:d uHh bulk dcfuelir:g. \.:e 
thcrdorc c,•;.cluc~ thut putcntl·ll rt.•leiiSt:s of radioactivity within the: rc<Jctcr 
buildi ••9 or to the ~n'lironu;cnt as d r~sult of bulk defue11ng activities will 
be r.w.!irttd i ncd ..:t rlCccptdblc levels in ccnplioncc with dpplici:bl!! rt!gul<~tory 
1 imits. 

PYROi'iiORICITY 

Gulk dt:fuditi!J ilctivities will inr:ludt considt?rable sizing and cutting 
opP.r<lt luus. resulting i n t.h l"! c•·ct~tion of snlJllet· particl ~$ of c~re debris, 
including zircotllu:·l cu.npounds. Oc'ipi tf! th~ generation of mo1·c! fine ly di'lided 
p.1 rt1cles, the p~Jtcuti ,l l fur J pyrophcwic t·coction rt!l'tains •1cry low. Ouring 
pilot igt.ition tr,sts ccmductP.d on deb1·is s<~molt!s and prtwi<'US defwdi•19 
npPrathllls, r..; pyt-ophoric ch.:mtcte risti;;s w:re observ!!d. Although sr.1:1 llc•· 
p;,rticlcs urc exp-.c t cd tu be c•·~·,uerl, thl! incr\:<!S•! in t.he volura~ of particl!!S 
lu lh& rJny.: .,f C\J• ,ce r n, bclo-."1 50 microu:;, is not expected to be gt•ca t. Uulk 
•ktueling activities r1i1l b~ cor~ductctl undnn-~ater; as discussed in Refcr i!nce :; 
c~nd 3, this cunditfon elfcctive iJ pt·evcnts py1·ophul'ic events evc11 if fiu~ ly 
divid.::!d .:ircouiw~• cortpcuuds .1rc pr•.!Sent. in Ht!fc:n:nce 2. the St<iff al"o 
couclud1:d that th.; pot~ntial for a pyrophorir. ev<!nt in a fill ed, dewat~rt!d, 
df' fu'!l ing canister w ... s acc<!plably lllu. C~n istP.r loading, hd•ldling ilnd sto•·age 
wIll be cundu(..tc:d in u s ir.lil<t r mannPr tlul"ing bul ~ rlf:fuc 1 i•19, th~rcfore, our 
prrvl ;1us Ctlllclusion is dppl ica!>ll!. In Reference 3. the c;t,lff conclud.?d that 
tht: U\t. of thr: core burl! Jrill t1ould nnt presen t an unacceptable putentidl fu1· 

;::::~ ........... ·i· ........... ·I· ........... .1. ............. .II ............. I .......... .. ·t= ..... ... 
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a p;rophoric !!VPht, pro·1ided the drill bit is contir.uously flushed lo rilpidly 
t•emove th~: heilt gcn~rJted by drilling. Tht• drill unit fs dec;ignr.d to shutdowit 
upou loss of flush wawr; ther~fore, removal of the f ricti onal heal gencrdtPd 
by drill iug Is assur ed . ::e conclude that the potcnti<ll for ,\ pyrophorfc !!Vent 
is dCCeptably leu for the pt·oposcd cure region defuelfng dCtivflies. 

UCCIIPATII)IIAI. EX I'OSURE 

In R<!fe,·enc~ 2. the stt1if <:pproved the licensee's progral'l for mi!fntr~ini:lg 
rod1Jtion exposures to workers dS lo~1 <lS r eJsur.<.bly dchit!Vdblc (ALAR1'\). This 
co::~pr<'hensi"lc prvyr<llol wi 11 cont f nue to be imp l enl!ntcd through dcfue ling 
ilCtivities. This pt·ugt·om lil.tits occupdtioM I exposure through dr.:cJntotainalion 
of work Jrl!uS, design of d~fueliug equfpme•1t , training of defuel ing work!!t·~ . 
anc: ci•!Velopr.l'!nt of dppropridte opera ting proc£>dures. Due to c.1 rlier 
d.:cont3aniMtiu'l dCtivitics iu the reJctor bUilding, n;~asut·ed dose r ates in 
11ork c11·eds a rt: currently Jt or bclo\J the I tcer.set!'S target l evels for early 
of·fueling. 

Gull< dl!fucling tools a re designed tube comp<~tibl<! with existiny tooling {e.g. 
hyd•·aulic systems. iong-hiHldlL(l tonl cxten~ 1 ons) which pemtts defueling 
.,ctiviti~s ilt " s.1ft> di:.tilnCI! frum the core debris. Rtldft~tion shit:lding for 
defuellng 1·:ork.:rs is provided by t.h~;: W<:!ter in the r eactor vessel and by tht: 
l :ad shidd plates on the 0\IP . Th\! desig ... of the d.!fu~ling cJnhters and 
handli'lg CP,uiprr.t!nt provides adc!itiu•liil shie lding \'/hen the c<Jnist11rs are 
t r·aw;f-;: rr(•d in nir h~ttll! <.'n thl:' vessel and spent fud pool "A". 

Tne l e v!:l <ll' activlty in the ncs is controlled to limit its contl'fbution to 
olr·~il dose t·ates. The Ddu;~lfng Test Assembly {OTA}. a full-scale mock-up of 
tho• reactor vessel iilld DliP 1s used to t1·ai•1 d~fuel1ng workers in the USt! of 
n~w tools nnd procedures, thPreby reducing tilfle sp~nt in radf.ltfon areas and 
lilllititog exposure. As defuPling continues, existing procedures \lill be 
revis~d or •tcw p1·ccedurcs devclflpcd a:; needed to maintain exposures ALAR/\. 

Oefut:liny cxp<>rieuce to dati! has dcmonstrc~ted the effectiveness of the 
licensr~'s Alt\RA pro9ram lu minimizir.g occup,ttiona l exposure . In Reference 1, 
the 1 fCi!llS•' c t·..:portcd thi.t t i'l3 pP. rson-•·ems of t•ctdiation cxposut·e hdd lleen 
incurrc:d from dt!fu,!li ny activities thrcuyh I-1.Irch 31,1985. The licensee 
c••n·~t•tlt es timates thilt illl ddditforul 1200 p'.! r·son-r;:ms will be incurr·ed 
through lht! co1r.pl ction of dcfu.~ttnq operations . Although r.tcasured dose rates 
or<' gt:nc t·allJ bi'lt>r tfldll predicted, lh<' licenS?.P. 's revised exposure estim..1t e 
of approxi;rtatcly 1400 pet·!.on-rcm t'o•· dcfu~l iny dCtivitfes is hi!)h~r th1n 
C:tJ rl ;..,, • .:stwwtes dut: to an increased estiu1c1t.e of job hours •·equir;;:d iur· 
cur..pleti•Jil of dt!fucllng. Thi s incret~se is based on ,, more dCcurote t! Sscsstll'~nt 
Of th~ r ,•r.t;} ining dCtivili c:) aotd tht ti llli.! required for performing tho1Sl! 
actf vlt.1es . As rt1~cus~cd i n Suppl £>W:!n t 1 to NUI:t:G-OG83, the Progranr.mtic 
EnvirUiliiM!nl,ll holpuct Stutcllt!flt {PEIS) fur TMI-2 c l cilnuJl, th~ staff estimated 
thrH r ::,t..:tur d1!ia~sc:nbly and d.!fu(!ling tlCt i ·Jitics would result iu., total 
·'!~pc~ur~ of 1.600 tu 15,000 p.:rsun-rer:~, o·t ·~ •· hJlf of 1·1hich w1uld occut from 

o .. "' ~ .......•... -I· ........... ·I · ........... ·'t· .......... ·t· .......... ·1· ........... "\" ...... .. ... . ~::: -.... ·······!·· ........... , ..... ······· ............... ······· ... · ............ · ............ . 
., ............................................................................... ......... . 

;;ncroru.4i1ii'ii'OBoiN"Hci.io7•o- --- ·-O FFICIAL RECORD COPY 



-5-

dt;fueling ac li vttl l:'i <~lone. Therefore . th~ llcc•lSe••'s rcv1seu cst.ir.~cstc. i>a!>cd 
on th~ most r <:cc:n t defurl li ng c).pcnenc~. s t iII f:1l h d t tht.! low~r ani! or the! 
t'illl!;<! of th<! stdf'$ c~timat..: . ilased on our i•rtrli.:r t:uncluslun in ih.f..:r~11cc 2 
at.d 011 tht! f!ff~ctivcness of the ll cr>nS.!'.!'S t\Lt,RII pr :Jgl'otfl a!> evid!.nccd !:ly 
dcfudi ng experience to ddte . w~ conclude lhdt the licensee has estnblished <w 
acceptabl e program fot· r.~a i ntaiui ng uor~er exposures ALI\RA dul'ir•g bulk 
de fu<: li ng ~ct lviti es. 

P.EACTOR VESSEL iilTEGRITY 

Th-= USt: of the core bod ng cqui pr.t-:nt for cor~ t'cgion d~fuclin!J cr,.<ltes .; 
potenti a l for it:•part1 ng l oads t o the i ncm·c i ns trtmcnt...tion 11ozzl~s that could 
result i n weld t;,llu•·~ dnd an uni st'l dbh.' l r:oJ " uf RCS ~~.ne;r. In pr·'Vi nus 
apprilvals for tho? usc uf this cquipnl'.:'llt ;,, C.Jre silmpling applic'lt i ons . the 
staff iNpused <t ppropri atl' limit;;t ions til mi ninizl! the pJl!!lltia l for failure of 
tht! f ncot·c nozz 1 e we 1 ds . 

Refer~nco! 1. thi' 1 kens~.~ s t :1 t ts tht:t a so 1 id face drfll bit ~If 11 b~ used wi t h 
tht.' core bllring cquipilll!nt for defueli nq. Such use is clarified in P.tfcrcnce 
s. l'lhich details th .. t echnique 111d r.;stricti uns t o bt:: appli ed. Tht: gen~r.1 1 
prutocol tor core bori ng \'tas pnlviously dddrcsscd in Rciet'Lnce 4. Reft!t·cnce 5 
rt:stricts core drilll ng opcr11tious t o nnn-fnstrulll<!ntcd fuel assembli es lo i! 
dep th o1bove the l o11er gl'id support structu~ . HI! cuncludc lhclt. cor.:: bore 
d~fu::l it .g t~ctiv iti~s c,\1) be safely conducted i n th~.. r.Jre r egi on . subject tn 
the toll owin!J r estrictions . 1 ) The ra.:;x i t .UII a ll t)l'l.!~l~ dr ill d<:pth ui11 be 
ltl'ltNI to tht' top of the lo\i1·r ql'id suppc.r l s truc ture. Such depth wi 11 be 
sur"ficicnt tor core I'C!Jion d1:fuel ing and wi 1 I pr<JV ide nssurdnc~ that 
s ignific .. nt l oo~ ds uill 110t be i tnJM rted to the incor~ nozzles nnd welds . 2) 
The dl'illin!j loc .. tions w111 be (H'Ocedura lly contro lle:d to prevent the direct 
djlplfcation of the drill tu exi s ting i ncorc: inc;trumcnt stings. unless thdt 
s tri ng a~•d supporting guide tube .:~rc ve rifi ed t o hilvc bPe!l cut. Such l occlion 
coulrol will re ly on the thel•dolite sy!>lern dS described in Reference s. unl€!ss 
t~ n ullcrnatlvc tn.!thnd is ctppravcrl b1· the NRC. 

These precautions •·educe the I)OlclitiJl for unisol ablc RCS leakage due t \) . 
f,,i lurt! o f "'" 1ncm·e 11eld •·csul ling ft·on th·~ propos+>d cor o;: burc defuel ing 
ac tlvities. Jn the unl ikr·ly cvc•rt of such l ea kage, the licensee hils provided 
~qu ip'll;:nt •11d clevtolopcd pr·ccl!durcs t o CJUickly idc!ltif.:t the l ~., k .1nd cstabl tsh 
sufiic i l'?nt r.lilkt'up J r rccirculiltion of bOI'·ltcd wzt~r to t he RCS to rna i ut.:~ fn 
subcritica lt ty of the co r~ . 

OTHE~ SAFETY iSSUES 

Otht.!r s.,fc~y issues . sp•'cific.Jlly heavy l o,,d hJndliug, decay heat ··~:JOval. 
hydrogt!n control, dlld n.·.~ prot~:ctiOil h.iVt: bnen addressed in cilrl i e•· IIRC 
s.lf!!LJ <:v.1J u.:tio"~ · The proposed cor~ ''I.!!JWII defu~lh:g activftie:. do uot 
pt'."!S.)n t an i ncrr:.1S•' 111 th,! 1 H:c 1 ihc10d or Cllr:SP.quenccs of pott•ht i .ll accidents 
hcya•1t1 th•: bounds vf thnt;r ano l)':O:i!d iu RC!f•!r~nCP'\ 2 and 3 fot• ~ht:St: i ssues . 
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~OiiCLUS UmS 

Our r svi t:w o f tile li ct•nsei~ 's Oefud iug Safety Evalu,t tion Rc;>ort- Revi s i on 10 
(Rt:fercnc~ 1 ) c1nd the 1 icenst:c' s supplt r~entJ l i nformd t i~n (Rc fr:•·~nCI.! 5) ha s 
b..-en 1ililitcd to those activities to bP cnnduct~d in the core r !:g i on , i.e., 
abuve tht! l ow~r grid support structur~ . The rema i ro iug activities addressed in 
Rcfe r eilC" 1, includi ng debris rc.>tOOVcll from the CSA <: ttd l~ter v.:ssl!! h.:<~d 
regi ons a r ..: curre•lt i.J under stilff r!!vi cw and will be: the subjec t Gf a St'Par<~t~ 
f.olfl'ty e vdlu,nion . 

In our t·eviw uf Lht propos~d cor ..? region ditfue ling .>clivit fcs, we have 
£>Yctluc.stcd the Stlft!ty i :;sw~s of critica lity , bor:Jn dilution, rt'l case of 
r adioactivity , pjrvphoricity, occupat iona l exposur~ . and reactor vessel 
i t•lCgrit;. 11!: hdV" d~ten:liued that the Srtfety considerations of heavy load 
handli •.g, decaj heat r-:~:10val . hJ drugcn control, dod fire protec tion h3vc bct!n 
Jdl.!quatdy adch-css.:!d i n previ"us NRC Sclf!!tJ cvaluJ tio•15 , d Od that ou1· ec~rlh·r 
conclusio•1s a rc appl ic.al>l c t o th~ proposed clCtiviti cs. Based 011 our rcvi l!w, 
W<! find tho~t; 1} -lCCcpt.lbl e IJI'ecautiuns Jre in pl.lcE: to assure that .t 
suffici ~nt llld~ i r. \lill b~ m:t i ntai ned to prc:vent r ecrit1cdlity due tc f ud 
I'Pcoufigurdt1 on or burnn dilution; 2) potent i c1 l r e l cclses of radioactivity t o 
th·~ r t>dc lor llui ldi ng aud t o t hl· c:wit·oumcut rturi ng no r:Ticll or postul (! t ed 
11c..:iden t. conditi ons 11111 not posu •I s ignifican t ri~l< tu the wur l< f orce or 
public; 3) rt~ di 1t1on ~xp-.~iUI'L' to w.>rkt>rs will b~ Maint.l1ncd ALJ\P.i\i 4) thc r·.: i s 
littl <! put ,:nti cl l fl)r d pyrophcric evt.)nt; :.nd 5) th~ r£:strictions impos ed on 
th • USL' of the cur e br. r.: i!QUip.~nt fot• de fucling in the cor~ rcg1 ou provide 
.. d~4U•Itf' ussur~ ; acc thal thi> lil<~ lihood of uni o;o lilble I{CS l ca l< oJ ge r esultiug 
f r11m illl inc~>re f,tstrurncllt nozz le weld f a ilur,. will be mi ninized, and that 
<Hh•qutt t e oor<~ttd RCS lailkt!up sources a r t a•1aihblc if need£:a. We ulso find 
th<~t, 1) tho: prvptJSCd ,lctivitft:s fall t11th1n the s~ope of t hose anclyzl'd in 
the P£IS, J11d £ ) t hes•: acti •li t i .:s do not con:;tltut\! an unreviewed safu~f" 
question pP.r 10 CFR 50.59. Th~r~fcra , we c~ncl ude that the proposed core 
r egi,•n defuclin::J <H:t ivitiPs, ~UhJ·.~o:t to the linitilt i ons sln t!.!d her e i n , ciln bl! 
s.:f~ l y conduct-:!d with n l n in:~ l risk to th~ h~d llh .1nd 3afcty of the onsite work 
for cQ dcd off- site public. 
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