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FASr PWX TEST FAClu.TY INTEIUM ~XAMJHi\flON AND MAlt-'tttfi\NCeCBU. 
P\IBI. DUCT CIJTTZRS: MMOTB OPmlA'TIONS DESIGN CONSIO!JIATtONS 

P w Otllllocl. w .. ~ H.mlonlC.O:Q\panJ' 
PO Boa\870 
Richland. VIA 9935:1 
~31'-ffll 

ABSTKACT 1- rtmoLtly ep.raled CD.Ill• 
t1P1' •lluln,1 cuu.rt, •1M1clllc.aU1 cwtiintd ror 
nmou. hot.cell 11N ha'" been In NI, f.ce 1n die Fut 
Flua Tfft Fadllt1 (Pn'F) 1111.erua Bumln.won 
and Maln14n&Me Cl!VI ,c.t1 tor 3 and 4 n. ,... 
ptdlm1. wilhNt !hi b.tnatlt ol' haode on e,I,....._ 
-..- 'nletlecuu.tn are uted toee'"r theouwtlllrt 
o( Ori_. Fwl A-.mbllN DFA b.tq diPMn•led 
ftr funher namlnelJon elM•hen Dmn1 Um 
pfflGd. '"''" DfAI reqg1riQa duct cuUinc ._.. 
dlnnen•W ln lbe r&M 0.11. -,_ d1acweloll ol the 
re~~ t•tw.olU- cvtten la ~led 
lha1 h!plllht, (nt.uNt lll&l ...,. ., 11 fvl &lid 
edd 1111 &AUUiat nud~ lmPf'OYecnen:c. 

INTROOIJCTION 

TN fut Pl1&& T•L Facility (FFTl'l la e. t: .S. 
Co•ernm1nt-own.cl 400 MW MCHum-cooled ru, 
reu1IOr plant d,eipecl ~1 (or lmldlallon 
l.ffUAI af nlKlear ru«or fo.b and 111.ateriab, 
lnhcnnt l&!tty tfftucb a.nd de-..lo,ment, and 
eqlll plllenl dtlDOrulntlan fo.r llquld m.tel fut 
rMCton. Th. f'l"'I? b located on lb■ Department al 
~• He.nfont Site our Rkhl.ancL. W~. 
and u. •!"r•ted by Wutln1houu Han1ord 
Company, & wholly owntd 1ub1ldler.1 of 1be 
W~ BltcU'ic Corporation. 

The lntarim Ea:amlnet.lon Md Mmtenanc. 
CIEXl Cell(Fl1. U, loea!Ad Inside lht FFl'P, b med 
fo.r the nmote dbuffmbly and eum~t•~n or 
1-rrMSiai.cl f1MI end m•terl&J uperllll.fflUI and 
limited m•m!Jlnence atth-lU.. All In-cell equlp­
men1 la dalJMd to openta In a dry ,rion a­
pbeft and• hlcb (IOOGy/b 00.000radl'hH pmma 
radla lion en Yironmeut. 

IJ\er imMIJ.auoo ln lbt f'ffl', nruin Ori•er 
fut I Autmbllu l DPA) are eelec1ed (or 
dlw-b•1 In th• reM Ctll for fllt'thtr eumi• 
nellocl •lN•ti.ry The l\nt 11.ep m the remo,reJ or 

the DPAa outar duct la to ..,..nt.e It from U. lo,rer 
t10C11- an( ,ihleld«illce block ,...mblt.!,':~· 2l. 
T.. ruel 4\IIC\ cuu.n an UMd tn Ille d ulna 
openl.loa. The Venbl Duct Cuttar (Fie. l l u llllCl 
for tUu.lq «ht ni:t. aJooc lta ula IO allow the duct 
co ba wlUidr'lrn OYW .-.olltn fuitJ pine. ,,_ Hori• 
~ Duct Cuuar {Fla. -4) la uNCI ·fw all\WII lbt 
dud ~ lta ula, .. -.Prine It from U. nonlt 
._mbl,. The two cue~ 11a .. been ln lhe IBM 
C.11 for 3 &.nd-4,r, nepecti .. lr, 1'btr...,.. both 
..-n.11,1 remo~ from lb. IE:W Cell r« lhe flnt 
11DN aince lllty....,.. plectd In ..ntc. Beca- the 
dlJC\ flltWW Ill tatntW r« uemlblnt lrrulai.d 
n..t ... mblln. lhey be•• to be r11lly functional for 
conllnu«I !EM Cell opn.uon. Rnlo"'1 Cl-om thc 
LEM Cell for malntananca bad not bteit pouible 
l,eu,qe di.ls,. from Cuti duct cuUtnf that •tA 
edhitnq to I.he cuu.n mw radaUon a...a. ioo 
hlch (or ID&Allll beqin1 proctdur11 )Canu.I 
beffin:I wu the onl1 &Y&llable melhod or equlp­
CMnt lraMCff to and from the IEM Cell W1til !he 
rec,en1 development o( a lhlelded lre.N(e:r cu:k. 'nit 
CUllffl cu now be lt'&NporUd ln tbt """ IO a 
ra-. wee_ 1pray-dowt1 ,,_ fo.- en- deeonteml• 
nation. Thu nduet• r•dt.tlon level• '° that 
mull&! dtcont.tauna\Jon can bt pedonned to ready 
UM equipment Cor bendMn malntenenc,e. 

BteaUM Ult cuttara could not be re moved 
from I.he J!M Cell, tedioua and IMoorall" l1li9'1iocb 
••re ol\411 uMd (or ren,ow ~" or , ~ work 
&nlUftii problem........_ Wbllt ..-toealp rretu.ru 
performed MlWacwnly l.hrou,Jbout lhlt 0tienllon• 
al ptriocl. ,..,_,. b:and ... 11 m&lntanen,- becemt po,­
dhla, •'"ral dw,pl _,. =ad. to lmpro-... r.­
O"perablllt1 and mhJ1•tt future mainte nanc• 
problema. 

DESIOS COALS 

TM 1wo prillllJ'y eoalt ol "mote dai,n. In 
&ddiUbft tll CINWII fll.ndlonal cnt.ma..,.. dam.ace 
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Flt- 3 Vtrtbl Ouc'.\Cuilff•llhChlpCollKI.Orand Unt■r Variable DUTtrenuaJ 

'l'r■N!onMr (1. VDT) Ouatd Rtmo, eel 

f'l1 4. Horiron_taJ Ouc.t Cu"tUr 

■,oidann &nd HM c.f NlDOl■ Optrallon.. ~ 
•~ ~ns 1ht timt befon the equipmenl 
mua1 be remo•td from Mrvke for ma1ntu1ance 
Slmpli(yillf remoi. .,._Uoll nol onl1 reclik'fl IUlt 
u- but aho contri1Kite1 10 d.amilt avoidance 
Com~nt■ \h.tt an dUl'lcull 14 opuate are more 
llbl114 bed&maftd In UM 

0..iup aw-o~nc• hu Mvtral nrattslu, 
Equlpn:Mnl thollld be •uffldtnll7 NU9Ci lo fWIC• 
tlon for Iha daired t.iim pmocl whhou1 requlrl~ 
repair du, "° worn paru or !ore11ttablt uttrnal 
abu.M )lo..,jn1 p■rta 1uch as Ifft bona llhould be 
o•n-dnlcn-1 IO lha7 run llthUy !Nded Doti-ta 
peru thould. be pro\ec\ed by sual'da or ff<:nad. ao 
thty c:annol be ampa«ed Tllrudad fa11tntr1 
ahould be permantnllt ~npetd or prorialoM mad• 
for pnclM allrnment brfore lluud tnpeemenL U 
pnctlcal, cltar■nCN thould bt IOOH tnouJh co 
allo"' conti.mHd open tloll ■n.r 10me macll.&n lea I 
de!onullo11. Componeni. that att sllli,j■cl 4.0 tarly 
fallllrt llloutd be rudaly nunovablo !or repair or 
rq,t_,n 
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Por taM ol ,.mot.t •r&tlon. equipment 
IJhould be de.1,-J r.w ,._ ma.nlpul&\lon •kill 
Patu lnll.Lllod n-l1 ahould be Mlt aU111l111 
wlll1 • a\lnlmum of precialoa ,..qu.i.red to 0111-... 
futt_nc_rs.- H.,.Uinc poinlAI ~Id ba.,. _pipe Ulal 
allow e lin!I bold. IAnn lhoulctop.rat.t euU1 tAI • 
.cop, l!f«hanlama \Ml can be c,puated by a c:loltd 
ana11,pui&I« bud ,.,.. P"l•rabl4r to ti- nciulrinc 
~ location I.lid manual ori4nWiotl 

etrlTSB RBYO'l"E HAND UN GI 
MA..VIPULA no:,, 

The cutun u. ha.ndlad b7 mut.tr1lan 
manlpulaton (MSW) •t window 11&1lons. two 
remot.t~C:Cnuoll.d elKtromadiaolc.l ..,.,.teu­
laton ( ) and tither or two ovttbad briqe 
cn.nn Th,, row,,. normall1 underp lhe rollow­
ina reniote 09t,raliom dun.nc- Of' A diw•Mmh\r 
cy,le; 

• Ratrle,raJ from alld nturo co the lfl-ull 
norqe loc::e llon 

• lrutallulon on and remo•al from &ht 
X•T•• motioa table on the DPA 
Diaaembl1 Scatlon 

• Electrical -.n«tion and .U-Mdlon 
or moc« power and i-cldon Aftd ...i,,.. 
uon_, c:abl• 

• IMtalla lion and remo.,•I o( cutter 
bladn, arbor nuu, blade space,.._ hud­
~JIU. atope, and • poa,bOn MMOr arm 

• lnJIAllatlon and ,..mo•aJ or • •uuum 
cmp collccor fflnlud. 

f'EATl:R.ESTHAT P!!RFOIU!EO WELL 

<>n. A-'- (eawre W&I pnformed well WU 
It. Clllt«'t ,-moi., bo!d-down liolta ( f' i1, 31 lh&l 
Cut.hi 1t LO lb. • ·Y mouon ubt. 5.Kcou la 
,.mot.tly easqu,a Ull'Uded fuuMn 11-uc:b u INN 
d.pt,llda on di. PffCiM •llgn.meol oC u.. (uwner 
dl.rtct.17ovw die UU-..aed bole Oui.nriM, UM UM 
of a •ta.nda.rd or -n • pointed bolt will C¥eatuall1 
......tt In aos-••thtted1n1 and a ruined, ii not a 
j&tl'UMCI, fuiwr &nd threaded hole. 11wt eut.ttra 
an plaa,d on • • ·1 motion table wiu, dw o"ffhnd 
crano aocl then (utanod with captl.,,. •prlA1• 
loaded boli.. 'l'be bc>lta an 09«raled by MS»• ua,nc 
todc11 Wl'fflCha with A"1lt'libla ra&.cbet:a Taba on 
\he eornar.oft&. c:uttar baM and two 11,11de pi.lU on 
lha tablo aUp the c:uu.en and poeltJon uch bolt 
prttuot1 O\'ff Ii. lbNaded hole In the table \Vhen 
th& bolla an •-PW<!, tho aprini,a un Out boha up 

about l ln.. al\er tn. thruda clu, the upped hott 
Tbb p,,;, W.s I.he "Pfflllbf pjljtlh■ lndloLlon ot 
Lhrud dlNfllqelllCftL Tbe a"IOt caa then be ldod 
to lin the cuuu -wl.\hwt !be ~llilT e/' da-,. 
to Lbe C••-rtor the table 

A.aother 11• Nt,sJ rtimw (ut.tner trpe It 
U.. ariAc-1-d.ad dampins ~ UNd to po61tion 
the Linu.r Varlallle Dllt'enatlal TtaMformer 
CLVDT) position - bod1. (J"ls, 151. Tbe la,p, 
nae heed la ...Ur openii.d by UM MSX, wtiil• Che 
lhrudtnmaln perm&Mfltlrffll&Pd, 

8otb the Horhon~I and Vert ical Dud 
Cu~ P"Offd 1111 c: 11 (loll ln IIUforminc their ba&k 
r~on ofNWAJ OPA 4- 1..-~ d...-lr>a­
"-nda-oa m&UllofNlnee ~ that the parboaa 
were •llffldentJr run-I LO i,quin nc attention 
dW'ins Mmdt. tn addlUon. dltllcata pana tudt u 
I.be Verbal! Cutt.tr l.VOT MMlnJ &rl'D and &he 
LVDT eonntttor were ad~uately pret~cle<I by 
i.nstalled l\l&l'lb (Fla 31. 

AREAS R.8QUUUSO UPGRADE 

One problem arn wu I.la• damer 1.o UM 
•l«\rical cabla lha.t Offlln'9d u tbt cuu.n _,.. 
plac,ad in WU' NOnap localiea.. Tho dnlpaUld 
1-corw.p UN for t.he c:ullart u on the IEM Call floor 
undu Ula edp o( AA oH~ I.able 't'l,o7 are 
IDOfld LO that locatlon by the crane, pl--t on the 
floor, and pwhed unclu the O'"ffll&ll4 b7 AD &lOt. 
A probltm occurred •hen the tlectriC'■ I cablu 
allppM betwffil lhe cutttt bale plaLt and tJut lloor 
/u 1M UM)-lb CUiiar wu lllidd.ed the Ctw iochn 
aaoq lht noor tht cabin ••ni c,ccuiooally 
damqwd Exrn won to tt«tly pl- the cables on 
top.o( tha CUILt" bc(att 11.0rap WU only pat1a)ly 
1ucas,/ul 

Electrital ca.bl• da.maae •u th• pnmary 
tou.ree o( down-Unie rot the in-ctll culler oqulp­
n,cnL The cutlal"I ba¥t lhrff eltttrlUI COftl • 
pontnta. eadl of which onciN!IJ' bad • Ml)8nta 
cable Two ol 1.b4 thrtt c:abla had local crmn«ton, 
while I.he third wu hard..wirod With - cllffl. 
cuh7, the loc.ally connected cablu h•• • b.,n 
rtpltcad rtmottly Fallurt ol'w hard·WU'lld motor 
cable would p1- 1M cutter out or M1'Yi.ce n... 
COIICtt'IU wtrt ,um1nat.ed b1 lftOllntl114 a na.tpd 
Oulton lnduatrin rtmo«.t - <10 the C\IUtr 
but platufflc a, and ua.lni • rt1DOtal1 ckuchablt 
cable Tba cable b now ,.._,rod and ,!Mid ttpa­
ratal1 Tba Npertl-a th. cable Crom !ta pnmar, 
to11rce o( damqe and, II the cable lll damqtd, 
•'-'-' It IObt"'l)IKod with. Spart wllhwl hanna 
co remo.-. thtcuatta &-om w I E.M C.U 
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F'ia-5 1'111.-a.ck Linear V ul&blt D!1J'arem!al Tranaf onnu ( L VDT) Stna1o( A !arm for 
Black Re,,1,ff-1-

Ttw foUowinc addiuonal dwi,- wet"e made 
to f.dlitau rt!Mte repa1r or re-pin , .... nt or auily 
d111>11pfpana. 

• Local COnnec10rJ .. ,.. wi.alltd oo all 
thrtt tleetrical compontnll (Ile Sl 
Thla m.ebe ft1Ntt replacaman1 of cuu.r 
•ln1tr btt•H-" tht lndh•ldval com­
poMllt.l and I.he •Incl• Culton lnd1Ulnft 
eonMC'lof poulblt 

• Tbe 11.u<! f\l&l'd o.-.r CM Vtftkal CuU.r 
LVOT body (l"tC 31 wu atltrtd 10 I.hat it 
can bt -....i out ol the ••J Tl\b allo-. 
1-1 dileonn«t.loa of &ht L VDT w1ri.11c 
eol\l\4Ct« and sreal.11 almpllfln Rmoll 
~!Milt o(Lbe L \ f[)T itae\l. 

01\llACE AVOll)A."CE 

Thi tollowUtC than,- .. ,.. madt to repalr 
dnw1-I ~=flCINl1l9 and redua lht llktlihood o( 
demap durinf fuUU'e rt-091rttionl-

• 1'lla by°" the cut1tr arbor Ula. tnctlft 
lbl cutter bladt wa1 .abrka!Ad u an 
lntev■l p■,n oltht ~ artlo< 'Ml-. 
oris!Aa) u,- wulllad4 u •~part 
uid cacll ••w.d In place The se"r• 
Nl'Yb qi die Vtrtbl Cutllr brob lN 
weld a11-in. Lhe Ii:.,- to be lcel. A lltw, 
I- by had to be halallecl almon 
l"tr'f u- a blade .... nplaad- nu, 

pnMld to be a "tr'f dlfflcwt and tltne­
-aun.c,,,_ nw,lp,1l11ioft wit. 

• Tb. acnl•N~r on the Hor1ao1tta1 
Cuu.r wu ~tloned to - .. ll out oC 
tlui ••Y oJ l1tcld1ftlal blowa clurinr 
bandlln1 lllld oparatlo,u II hu betll 
lceai.d •Iona !ht chip eol'-or but plate 
ratht-r tha.n uttndinf perpendicular 
fro11111 ( P1J 71, 1'IW! tltctncal COMettor 
lud bffn broken M•tral dm11 u the 
e.tt.tt wu mo'rtd to It.I~ location 

• An aerot>ic: thread ~ .. , 11ru applied 
~ all l\.ud thrtaded wtencn Set- o( 
UleN .folnt.1, not.bl,- ln lhe pothlon• 
Mlllln& lln&q1. bad vibrated •i-" •n 
»mat wtlno<tl the a.u...tn. 

EASE OP RBMOTS OPERATIO:-.' 

The (otlowuis ch1.t1111 w•r• made l o 
facilit&t. remote open.llona. 

• Ptw ••n tdded to th. eyllndrical b&rnl 
of UM arbor IIUt (l'"ic-11 This pronda, 
GlOft IIICUNI a,ip point £or lw\dUq by 
Uie MSM- 11ie &rbor nul i• a frtciuenlly 
ti.ndi.d pat\ and bu Mn dropped. The 
cenn,uratloo of th• IEW C•II mak11 
Mrilws! ot"dropped item. .-.ry difficult. 
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fie 7 lforbonraE Ducl.Cututr o.talt 

• Flota ••nt ~ to IN thaJ\ cou~ 
bal,.._,, UM lwo ttar boxtt1 eo a 
wru1cb could be ~ behind I.be arbor 
nul roe- 1-in.s IN arbor nui.. T11e 
t.cll-<irive ,..lal&.,_ In u..-nn recluc­
lioa ,-n ws.r dfflD"td 1.11 hold 0. ubor 
•'- '-n1nt and l.l(blffllnt lhe arbor 
nul. On ocution, &fur • cuuins 
Nq-, Ule nttilt•ntt WU IIOl twJI• 
dent co allow loo11rlnc I.ha ubor 11:1,11,.. 

• The cblp collecwr ror I.he Horuonle I 
CuUM u placM ••fftlc:allro..,r ,_ p.ld. 
pina cri. 11 and n n- pu11 toca.c. lbe 
collt.etoc and hold il In placa dllrill:c .,. 
adoo 11w ori.tMI mnl1,urst.lon had 
Ult! IOCbll ror the pint 111d tM pi 11:1 
0.-IYH ln•lck ~ co11K't4r Thu 
n>Me a c,cunpecl ll"ck• .... bul d1M to lhe 
loc:al.loc otuwanur IA I.he J£J,l Cell, lht 
plN could Ml be ... n and t..d le be 
encapd blindly In I.he -ll•ll. Thi• 
Nlfl&1t.ed IA a 11.,.._,,.,,.11m1,._, triaJ.ancl­
error 099rclioA. 1'be culd• pl au a-nd 
-.e\S ,..,.. tnlupd and plaNd on lhe 
oolelde ol lhe chip colt.c-lor •h.nt they 
a-re tullr •l ■lble The pint en1•1• 

Hail)', and lht c,oll~r then dropa Into = I.up, t:..-wmal fl'ld. rub ha.,. 
111, a(ull7 ~ dunn, Ulla open­

tine pu1od lo pothlon the Vertie-al 
Cuu.r chip collector d\rouoi 

• The Hori&onlll Cuu.tr bu a IIMIClwuc:al, 
cut-dtpu, Mnaot ann locaad Juat abo.,. 
the culler blede cFJa, SI Thia l.l'lft en,,..._ 
be mo"l!d out t/1 the wa7 udl l1aw Ult 
C\IUff bt..i. u "l!laced. The orltimtl 
~tion req\llred thee I.bu um 10 S 
• 0 8 s ~ cm (0.2a 1 0 U & 2 ln II be 
remo-..d and ,-.pl.ad on ,_ small puie 
b, a MS¥ u.cb Una lbe cuu«r bi.ck wu 
chenpl.. 'l'hla wu a delica-te la&la wilh & 

hia'h ml< • dtoppinc the ana. A new 
l.l'lft u.mbly .._ detiped I.bat p!lf01.t 
OUI of I.be .... , like ui. um o( • p.hono­
..,... A cltllcei. pnctd. ure bu bHn 
"1)iaced wtlh a t lmple -

COl'-tt LUSION 

'n.. fFTf lEM Cell Horuoacal and Vtnlcal 
C1111en ba-N pro-..d to b. d'l'ecU.,. i.ool• ln I.he 
..i- enYiroftmeftL ol Mve••.., ,ic. and re-le 
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REP'BRE.NCES 

I D. M Rom,.IL •Remo\41 Cllttlnaof 
lfflldlat.d Poe! Ouei. et FPTP: ~ · ~ 
CooC,en&M«Sm,,Ifdlno1.. 5!tii 

• 

s. p w Olbbont. °Tuel Aaatnblr Duel Cvltlftf 
,a 0ie f'VTI'IIEM c:.u.· 41.fn,c, »aa Cgnt on 
Rane\• On\-Ilsbnei , a.an 1 

3 P W. ~ -*tffl 0lxt C,mJna- lPI C.11 
and Mock•vp T-1na !bpui•nce al F1l'T'P,• 4.t!J 
tn:ms:r➔ 19fZWlnlfIKtttlor aoc,m1 
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