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'l'liis ~.cport documents a rcvicw of the design. lilnctionality, and maintcnancc ol'saFcty 
systems at tlic Y-12 National Security Complex (Y-12). 'I his rev im was conducted h! members 
ol'rlic slal'l'ol'thc Dcknse Nuclear 1-acilitics Safcty Board (Board), 'I'. Davis. I ) .  (juto\sski, 
I). Kupl'crcr, D. Oucn, C. Roscctti, and .I. Sliackcllhrcl during April 15-1 7. 2008. 

13ackgrounrl. 'l'lic stal'l'condi~ctcd a rcvicw at Y-12 to assess the dcsign. lunctionality. 
and maintcnancc ol'sclcctcd safety systenls in 13uildings 0212 and 0204-21:. 'l'lic rcvicu li,cuscd 
on the dcsign. salkty basis. and othcr calculations and analyses Ihr the sclcctcd systcms. as well 
as the l'i~nctional rccluircmcnts l'or the systems during abnormal and accident conditions. 'l'lic 
stafl'rcvicwcd systcm tcsl, surveillance, and maintcnancc activities to investigate liow the 
acceptance criteria specilicd by these activities Lvcrc adccli~atcly supported by dcsign calculations 
or ot11c1- cnginccri~ig documents. l'hc revicw included an asscssnlcnt of the normal and 
emergency operations of tlic systcms to dctcr~ninc \\.Iictlic~. those operations were govc~.ncd bq, 
approved operating p~.occdures and were consistent \s.itli the dcsign hasis. 

'l'lic stal'l' Ibilnd tliat in general, the systcms re\ ic~vcd had adccluatcly dclincd safety 
I'ilncrions tliat were supported by appropriate systcm design calculatio~~s, instrument calibrations, 
systcm survcillanccs, and maintenance activities. Notuitlistanding this conclusion. tlic stal'l' 
dcvclopcd scvcral obscr\.ations relatcd to the conscrvatism ol'some ol'tlic dcsign calculations 
and questioned whether sonic ol'thc survcillancc criteria fi~lly boi~ndcd the systcm snlktj. 
lilnctions. 'l'lic stall'also noted weaknesses in the prcventive maintcnancc proccdu~.cs li,r some 
systems, and idcntilicd a number ol'activitics that appeared to warrant additional pcdigrcc. 
including designation as a sal'cly control or impro\'cmcnts in cxisting administrative controls. 

'l'lic li,l lowing sections summarize rlic sral'l's observations on tlic salkty systcnis that 
~ i c r c  rcvic\vctl at Y-12. 



l3uilcling 92 12 I lolclcn Gas Furnace Interlocks. rllic I [olden gas I~II-nacc ~ ~ s c s  11atural 
gas to burn or dl-y small batches of uranium-bearing materials prior to li~rtlicr processing. 'l'lic 
li~rnacc is ccluippcd \\it11 interlocks that arc credited as n sal'et!f-signilicant systcm. 'l'licir 
lilnction is to reduce the licqucncj nl'natural gas explosions by monitoring and s l i~~ t t ing  ol'l'11ic 
natural gas supl7ly in rcsponsc to a number of postulated abnormal conditions. 'l'lic lilrnacc and 
its attendant controls arc dcsigncd and maintained in accordance uitli National ];ire I'rotcction 
Association (N1:I'A) 86. ,S/rrnd~l/.c/ for Ol'en.\ crnrl 1 2 ~ ~ ~ ' ~ ~ c ~ c . e . s .  

I'lic stall'notcd Illat the sal'cty ti~nction of the interlochs Iiad bccn appropsiatel spcci lied 
in Ilie Ihcility Ilocumcntcd Salcty Analysis (DSA) and that adccluatc 'l'cclinical Salkty 
I<ccluircmcnt ('17SI<) sur\ ci llancc tests had been dcvclopcd to periodically vcri Sy that the s! s t c ~ n  
\vo~lld pc1-1i)rni its intc~ldcd salcty li~nction. Ilic systcm set points had bccn adccluatcly 
determined and documented in ljcility design analyses and calculation doculncnts. I~urtlicr. both 
the normal and abnormal operations oi'tlic systcm \\ere governed by nppro\lcd operating 
proccd urcs. 

1 lo\vcvcr. the stal'fnotcd that thc Icali testing ol'tlic isolation block \ialvcs was pcrli,rmcd 
at the system's normal operating pressure ratlicr than at its maximum possible gas prcssurc. As a 
result. the current leak test docs not necccsarily ensure that tlic blocli valves \sould acllicbc 
adecluutc isolatio~l during a credible overpressure situat~on. 

O n  ~~~~~~~~~y 27. 2008, thrcc ~3l'tlic five safe[! -rclatcd ins t r~~mcnts  associatcd with the 
intcrlocl\s \\el-c li,und to be out ol'tlic tolerance spccilicd in tlle appro\ cd instrunicnt cali bration 
documents. I lie li~cility implcmcntcd corrccti\/c actions, \~li icl i  included rcad,justing two ol'tlic 
instruments and replacing tlic third. 1 Iowc\cr, the stal'l'notcd not all rccluircmcnts related to tlic 
analysis and documentation of out of tolerance conditions were met. In pal-ticular. i t  was not 
clear \vlictlicr this incident had implications for the opc~abilit!, or Ihr sur\~cillancc li-cclucncy ol' 
the interlocks during the out-of-tolerance condition. In rcsponsc to the stal'l-s concerns. the 
li~cilitj  pcrli)rmccl I ' L I I - ~ I I c ~  i~lvcstig;~tions and dcvclopcd a nonconlhrmancc rcl7o1-t o n  tllc lack ol' 
documentation 01' the root cause and corrcctivc actions associated witli tlic O L I ~ - ~ ~ ~ ~ O ~ C ~ ; I I ~ C C  
incident. 

I3uilcling 9212 Saf'cty-Class Fire l'rotcction Sprinkler System, ancl I3uilcling 9201-2E 
Safety-Signii'icant Fire Suppression System. 'l'lic sprinkler systcms li,r 13~1iIding 02.1 2 (systcm 
6 )  and 13uildi1lg 9204-21; (systcm 4)  arc classified as salkt!r-class and safety-signilicant, 
respectively. 'l'licsc systcms arc credited \\.it11 reducing tllc liccl~lcncy ol'a small lire becoming a 
larger lirc by pro\;iding fixed lire suppression wit11 automatic initiation ti,r certain arcas ill ~l icir  
coverage zones. 'l'lic systcms arc dcsigncd, installed, and maintained in accordance witli Nly1'i\ 
I 3.  ,S/LI~L/LIFL/ f01. /he l ~ i . s / ~ ~ l / ~ / / i o ~ i  ~f ' ,Y~~/*j t~k/e / .  .SJ~.S/O/II.S. 

I lie ~!~stcrn in 13~1ilding 92 12. is equipped \\it11 low-tcmpcraturc detection u~id al'lrrn 
capabili~y because certain sections ofllic building are located in areas witli tlic potential liw 
li-cc~ing temperatures. While there mere no reported incidents ol'l'rcc;ling associ;itcd will1 11ic 
system, a rcccnt l i c c ~ i n g  incident invol\ ing the lirc protection systcm in anotllcl l'acility liaci 



tcrnpor;uilq rendered that system inoperable. Tlie stal'l'observed that tlic low-tcmpcrnturc 
detection ancl alarni system arid heater, wliilc a n  impo~tant support system li)r the salkty-class 
lire protection system. lacl<cd an appropriate sal'cty pedigree. 'I'lie stall'bclic\ cs that tlic support 
capabilities ol'tlic low-tcmpcrati~rc detection and alarm slstcm andlor heater warrant additional 
attention and consideration li)r an upgrade to salbty-signilicant or improvcnicnts in the existing 
adniinistl-ati\ c controls related to cold weather operations. 

71'lic Ibllowing additional observations apply to botli the L3uilding 021 2 salkty-class and 
I3~1ilding 9201-21: salkty-signilicant lirc suppression syste~ns. 

.l'lic stal'l'obscrvcd l.liat systcm operability was based in part on a periodic 171-cssurc clrop 
test and control ol'llic systcni valvc lincup. Tlie prcssu~.c clrop test consisted ol'vcril'ying 
adccl~~atc systcm prcssurc at Llic I'acili ty inlet gauge. and then observing tlic pressure drop ~ \ ~ c r  a 
timed interval li,llowing the establishment ol'Ilo\v liom the systems' main drain valve. 
Altliougli this test appeared to satisSy NITPA rcquiremcnts lor the systems, tlic stal'l'notcd that 
Y-12 laclicd any li,r~nal liyclraulic llow calculations demonstrating that the systcnis coi~ld dcli\,cr 
the desired Ilow rates 11)s the postulated design basis fires. rl'his obse~-\,ation was discussed 
during ~ r c v i o i ~ s  rcv icw~ by tlic stal'l: as well as in correspondence li-om the l3onrci. dated 
October 16. 2003. 

I'hc controlled valvc lineup used to cnsurc systcm operability did not include vcrilication 
ol'tlic position ol'tlic isolation valves Sor the systcms' pressure gauges. W i t l ~ o ~ ~ t  si~cli a clicch. 
tlicsc \:al\,cs coulcl be niispositioncd and isolate the prcssurc gauges. resulting in an indicatcrl 
prcssurc liiglicr tlian Ihat which acti~ally exists in the system. 1:urtlicr. tlic 5-year p rc \ . c~ i t i~c  
maintenance procedure l i ~ r  tlic systcnis was written from a generic pcrspcctivc, ral licr tlian hcing 
tailored to idcntily specilic system components by their uniqi~c idcntilicrs. As a result. 
maintcnancc personnel could innd\,ertently omit iniportant systcni componc~its I'ro~n Ll~c rccluircd 
maintenance activities. 'l'lic stal'l'also observed that the cquipnient list containing the s!.slcms' 
sprinkler heads identilied the cqi~ip~i ie~i t  by location (batch tracl<ing) instead ol'indi\~iclually. 
Such an  approach map not consistently pro\,idc a sul'licient level ol'co~iliguratic)n mallagcnicllt 
li,r salkty-related systems. 

'l'lic emergency rcsponsc strategy li)r a li~cility lirc in\;olved connecting a lire punipcr 
tr~1c1< to conncctio~is 011 (lie exterior of Lhe all'ectcd I'acilities. 'l'liis activity was cicsigncd as a 
precautionary measure to cnsurc that adecluatc system pressure is n\,ailablc di~sing an emergency 
in the cvc~it ol'a loss or degradation ol'normul system pressure. I Io\i,cvcr, Y- 12 personnel notcd 
that the puml~cr ~ I . L I C I <  was capable of developing pressures in excess ol'tlic maxinium allowable 
17ressu1-cs li)r tlic I3~1ilding 02 12 and 0204-21; systcms. 'l'hi~s, tlic sq stems c o ~ ~ l d  be 
o~.crprcssu~~izcd (and potentially damaged) during a Iirc emergency. Altliougli the prcssurc 
dc\,clopcd 13). the pumper II.LICI< is contr~llcd hq the operator (by means ol'sctlings o n  all on-  
board rcg~~lalor).  the stal'l'saw no evidence ol'cont~.ols or cxplicit psccaulio~is to cnsurc Illat tlic 
I'acility lirc supprcssicoi systems w o ~ ~ l d  not be ovcrprcssurized. 



13uilcling 92 12 Account;~hle Stcani Condensate Autom;~tic Isolation. 'l'lic a c c o ~ ~ ~ i t a b l c  
s lca~n condcnsarc isolation unit is categorized as a safct1.-signilicanr I 'cat~~rc crcclitcd \\it11 
protccl.ing against a criticality accident in geomctricall~~ unl'avorable ccluipment (i.c., the storln 
sewer). 'l'lic systcm is composed o f a  conductivity monitor and isolation valve \\hose l i~nct io~ls  
arc to lnonitor and detect elevated conductivity in tlic accoi~ntablc steam condensate and to s l i ~ ~ t  
tlic isolation valvc \\iitliin spccilicd time limits to prclcnt the sudden release ol 'a  critical mass ol' 
ilran>,l nitrate illto the I'acility storm scivcr. 

'l'llc stal'l'ohscrvcd that the systcm's sali-ty li~nction liad been adccluatcly dcscl.ibcd in the 
lacility sal'cty allalyscs and was supported by system clesign and set point calculations. I lo\vc\~cr. 
the stal'l'notcd that the maximilm credible concentrat io~~s of the operating process streams \\ere 
not i~scd in calculating the systcm set point. Rather, the values chosen rcllcctcd the liigli end of 
the nor~nal operating range. 'l'hcse values arc important in determining the allo\vablc closul-c 
timc li,r tlic isolation valvc. I liglicr postulated conccnt~.ations would result il l  loivcr allo\\.;tblc 
valve closurc t i~ncs .  'l'lic system engineer acl<no\vlcdgcd tliat tlic maximum \'alucs liad not bccll 
used. hut stated his bclicl'tliat the i ~ s c  ol'liiglicr values would not change tllc valvc closure time 
rccluirc~ncnt because ol'o~.licr conscrvatisms present in the analysis. On the basis ol'n\,ailahlc 
inlhl-matio~l, l i o ~ c v c ~ . ,  tlic stall'\\,as i~nable to indcpc~idcntly verily \i.lictlicr 1.hc allowable closu~-c 
timc w o ~ ~ l d  be allkcted. 

I lie S U I I  cillancc tcst i~scd to determine systcm operability narrants ilnprovcmcnt il l  tliat 
i t  merely implies, ratlicr tlian directly ierifics, tliat the systcm will isolate at the crcditcd set point 
li)r high conductivity. I'lic conductivity monitor i~scd lo initiate the valvc isolation is calihratccl 
using one-point calibration at the systcm set point. 1 Io\\c\cr, based o n  discussions will1 Y-13 
personnel i t  \ \as Icarncd tliat the li~nctional test used to verily tliat the isolation \1;1I\c \sill 
respond to the high-conducti\tity signal generated by the monitor is pcrli,rlncd ( ~ ~ s i ~ i g  a sta~ldal-d 
solution) at 2000 ~nicro-siemens per ccnti~iieter ( i ~ S / c ~ n ) ,  ratlicr tlian at the crcditcd set poi111 ol' 
1000 i1S1cm. As a result. tlic survcillancc docs not provide an integrated tcst ol'tllc salkly 
lhnction, as \ \o i~ld  bc demonstrated by vcrifjing that the isolation valvc shuts at the credited set 
point. 

I3uiIcling 9212 Ilydrogen FIuoritlc/Nitrogen (11F/N2) 1)iffcrcntial I'rcssurc lntcrlock. 
'l'lic I Il:/N? diI'li.rcntial prcssi~rc interlock is a sali-ty-significant systcm crcditcd \vil.li isolating 1 . 1 1 ~  

I I I :  supply d ~ ~ r i ~ l g  post111;11cd systc~ii i~psct  conditio~is to I-educe the conscclucnccs ol' I l l :  
b;1ckllo\\1s into the N2 systcm. 'llic safety lunction of the interlocl< was approl3riately sl~ccilicd i l l  

the I'acilit>. IISA. and adccluatc 'I'SR surveillance tests Iia\,c been developed to periodically i crilj, 
rliat tllc systc~n would pcrli)r~ii its intcndcci sali-ty 1.~1nclion. 'l'lie systcm scl points Ilavc bee11 
apl~opr ia tc ly  dctcrniincd and documc~lted in I'ilcility clesign a~lalyscs and calculation cloc~~lncllts. 
1;~11-tlie1.. both 111c llormal and abnormal operation ol'tlic systcm was governed by appro\,cd 
operating proccdi~rcs. 


