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Chapter 1 

Summary of Treatment Plan 

1.1 ~!Ct Scope 

To date the SDS system has processed In e(cess of 2 million gallons of 

contaminated water, Including: 650,000 gallons of Reactor Building sump 

water, 366,000 gallons from RB decon and 760,000 gallons of RCS water . 

The continued decontaminat ion of TMI-2 Includes the reoeated processing 

of the IIF/RCS using the !IF Processing System or the Reactor Vessel 

Filtration System <OWCS>. The ac tivity level of th is water Is ?lven In 

Table 1.1. In addition. Reactor Building Decon o~ater or water from 

other sources may be processed through SDS as necessary . 

This report descr ibes the Submerged Dernlnerallzer System <SDS> and the 

work associated with the development of the sys tem for the e~pedltlous 

clean-up and disposition of the contaminated ~ate1 menti oned above. 

Specific design features of the system Include : 

I . Placement of the ~peratlng system In the spent fuel pool to take 

advantage of shielding provided by the wate r In the pool . 

2. Radioactive gas collec tion and treatment orl or to release. 

3. LIQuid lea~-off collec t ion and treatmen t . 
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4. Underwater place~ent of lon-e•change vessels Into a shloolng cask 

without removal from the ~pent fuel oool. 

5. Use of existing EPICOR-II equlp~ent for polishing of SDS effluent. 

as required. 

1.2 Identification of..J!a_dlonuclldes dOd Radloactlvl t•1 Levels 

Hater samples were ta~en frcn the reactor coolant system and the 

containment >umo, and were analyzed to Identify specific radlonuclldes 

and concentrations. T) olcal results are li sted In Table 1.1. The 

Reactor Coolant System <RCS> and contain-ent su~n specific ad lcnuclldes 

and concentrations are based upon actual sa-ole da:a taken. The ~CS 

activity decreases due to radi oact ive decay and leakage frOM the RCS. 

However, RCS activity may Increase during processing snutdown due to 

leaching . 

1.3 Alternative~ C~~ ld~re~ 

During the ea.-ly phases of developing a system for the control, 

clean-up, and disposition of the contanlnated water located In the 

containment building of TMI-2. sev~ral mPthods or alternatives were 

evaluated. These alternatives were grouped ln to two ca tegori es : 

<ll those with no vo lune •educ tion , and 

<2l those with vo lume reduction. 



Presented below, are the alternatives considered with a discussion and 

conclusion acou: each . 

Alternat~: Leave Contaminated Hater In Contaln~ent Indefinitely 

Clio Volume Reduction> 

1. The sumo water contains radlonucllde concentr1tlons as 

depleted In Table 1.1 . Th~ e•lstence of this may cause some 

Increase In radiological ecposure problems during the recovery 

program, 1.e .• Increased ecposure to recovery program 

personnel. Increased contamination levels, and Increased 

possibility of airborne radioactivity. 

2. The presence of the contanlnated sump water wculd prevent 

decontamination of the tower levels of the containment 

building. 

The presence of th~ con tanlnated water In the reactor coolant 

system wou ld Inh ib it olsasse~bly of the reactor and Impede 

defuellng opera t ions 

- l -



Conclusion: Alternative I Is not deemed feasible for the following 

reasons: 

I. The potential for Increased personnel e•posure exists. Therefore, 

com~llance with the principles of ALARA Is not possible. 

2. Facility decontamination and defuellng operations are seriously 

Inhibited or perhaps prevented. 

3. Continued storage of the contaminated water In the containment sump 

for lnc1eased periods of time Increases the probability that 

leakage from the building may occur. Leakage of contaminated water 

from the reactor building sunp may threaten the public health and 

safety. 

4 . Continued storage of thf water In the containment building for an 

eAtended period of time Is undesirable. The primary Isotopes of 

concern <Cs-137 and Sr-90> exhibit decay half-Jives of 

appro~lm.ltely JO yea•·· Storage In the containment suToo for 

approximately 300 years would be required for 10 half- life decay . 

l~alntenance of containment lntegrl ty for this Interval of time 

cannot be assured. 

Alterna.!.!.Y!_j£: Transfer Hater to On-site Storage Facility <No Volume 

Reduct I on> 
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OlscuHion: 

1. To safely contain the contanlnated water, the construction of an 

on-site llqul~ radwaste storage facility would be required. 

2. Additional radiation areas on the plant sit~ ~ould be created If a 

liquid radwaste storage facility were built. 

J. Estimates Indicate the ccnstructlon of a liquid radwaste stora~e 

facility would require t-o to three years, 3t a olnl~um. 

4. A liqu id radlcactlve waste transter sys:e~ f~r tne transfer of the 

contdmlnated wateo· frcn the '/at'10us loca ti o,-,; to the waste stora~e 

comple~ would be requlr~d. 

5. Handling and pumping operations nay Involve lea~age and the spread 

of contamination. 

6. Disposal of the water prior to natural decay Is reQuired because of 

the long radioactive decay half-lives . This alternative Is not 

representative of an acceptable long-t~rm so lution. 

Concl~lon: Based on the above discussion, Alternative II Is n~t a 

fea sible method. 

~ternatlve III : Solldlflc.ltl on .lnd Ol sp.:>s,\1 <lo') Volurre lledu:tloll) 

- ~ -



OI$CUHion: 

1. The con$truction of an on-$lte $Olldlflcatlon facility would be 

required . 

2. Based on 1,000,000 gallon$ of conta~lnated water originally to be 

proce$$ed, a 30-gallon availability of water volu~e In l 55-gallon 

drum, 701. a·1al lability, 24-hour/day operation, and a 45 minute 

cycle time, the processing time may e~ceed four years. 

3. Ba$ed on 1,000.000 gallons of contanlnated water originally to be 

processed 'nd a 30-qallon availability of water volume In a 

55-gallon drum. The number of drums of solidified waste that would 

b~ generated would etceed 33,000. Handling, tran$portatlon and 

~lspo-.al of thi s e(tremely large quantity of solidified wa$te would 

be prohibitively ;pensive and violate basic principle$ of 

minimizing radioactive waste volumes. 

4. The handling evolution required to solidify the contaminated water 

may Involve substantial radiation e<posure to perscnnel. 

5. The potential for lea~age and contamination problems may be 

substantial In operating a solidification facility for processing 

this contaminated water In this manner. 

Co'!_clu$lon: Based on the aoove considerations. Alt1!rnatl •1e Ill I$ not 

considered to be fpaslble . 

)56~, , ~c 



Alternative IV : Submerged Oemlnerallzer Syste~ <SDS> In the "B" Spent 

Fuel Pool and EPICOR-II System <Volume Reduction> 

Discussion : 

I . The system would be capable of concentrating fission products en a 

medium to effectively remove these products from the water . 

2. Processing contaminated ~ater would result In concentrated waste 

requiring additional shielding. 

3. The system Incorporates remote operab Ill ty features. 

4. Design. construction and operation would allow for rela tively short 

lead times . 

5. The ~ystem would require minimal maintenance . 

6. The SDS Is amenable to location within tne Spent Fuel Pool which 

would utilize the shielding capability of the pool water. 

7. Containers of highly loaded ton e~change media arising from 

operation of the SDS would not be acceptable at shallow land 

disposal sites. The SDS design and selection of ton e~change ~edla 

allows volumes of such hlqhly loaded med ia to be mlnlmlzec t ·l 

perm it Interim storage and probable ultimate disposal In ~ 

geol ogical repository . It Is belli.'\ ed thJt the £PI CC R-II 1111ers. 

generJted li a result of poli shing :he 50S effluent. will be 

.ul tlb11! •or ;h1l 'cw l.1n 1 Ji :1Js 11 tHJI , .? •Jf H~ l r 1: ,. c u r l .? 

content 
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11. The EP!COR-Il syHen. used In conjunction --lth SDS. will pro·li de 

the capability to re~ve trace quantJtle~ of radlonuclldes fro~ the 

SOS effluent. 

Conclusion: Based on :'le above considerations. il,lterra tlve IV is an 

acceptable method for Jecontamlnati on . 

I . Evaporation would require the de~lgn and construL.l01 of~ rew 

facility. 

2. Due to the nature of the ccntamlnat~d water to ~e procesicd th~ 

design of the facility would be c~ple. to allow for ~alntenance of 

the processing sy~tem and personnel r·adlologlcal protection. T~ e 

construction of the facility mly require ~t 'aast four years 

3. Evaporation provide~ the ability to proceH a wlce range of 

chemlc31 conta~lnants. 

Conclus!Q~: Evaporation Is an acceptable alternative for processing :~e 

contaminated waste waters . Based on the long construction tlo.~ of tr.e 

facility and Inherent potential for hlr,h~r occupational ~·cosure due to 

Increased main tenance requlre~Pntl. th l~ alternative Is l~ss des'raole 

thJn Alternative IV. Subrerged O~,i~!rali:er S;~ten tSOS> coupl,j with 

the EP!CU~ 11 system 
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1.4 Description of the Decontamination Process 

1.4.1 Gene£!! 

Analysis of the alternatives previously presented has resulted 

In the determination that. of the t•o alternative categories 

considered. volume reduction Is approorlate for the 

otsposltlon of contaminated ~ater. This conclusion ~as reached 

based on the conslderatlcns that volume reduction: 

fl~es tne contaminants 

2. concentrates the lctiultJ 

3. minimizes storage ~nd disposal space 

Of the volume reduction category. the Sub~erged O~mlnerallzer 

system <SDS> In conjunction ~lth EPICOR II for final 

polishing, or Alternative IIJ. was chosen as tile nost 

.Jppropd.Jte process for the follo~lng reasons: 

I. Basic design simplicity. 

2. High perform~nce for decontaminating liquids, I . e .• 

oecontamlnatlon factors up to 10'. or higher. 

3. Amendble to olacement under ~ater to ta~e advantage of 

shielding pr operties of the ~ater 
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4. Ability to Implement water ·processing In a timely fashion 

for support of the overall objective of fuel removal. 

5. Abllltr to use eAlstlng proven plant structures, 

equipment and technology for containment of the processed 

water and final process polishing <E?ICOR-11> 

The SOS with EPICOR II Is an lon-e~change process e•pected to 

provide decontamination factors of up to 10' for cesium and 

10' for strontium <see Table 3. 1 >, thus removing the 

majority of the actl•llty from tne water pr ior to placerrent In 

the P1 JLe~ied Hater Storage rants, or usa~e for continued 

decontamination or makeup to the RCS . 

Figure 1.1 shc,.s a block diagram of the proces'i flow of the 

Submerged Oenlnerallzer System <SOS> with the EPICOR II 

System. Radioactive water enters the SOS via the RCS 

manifold. This source of water can pass through two cartridge 

or sand type filters for removal of particulate matter. 

Sample connections are provided on the Influent and effluent 

of the filters, and Influent to the lon-e•change system to 

dete•·mlnl.' rad lonucllde content and concentrations of the water 

to be processed . 
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The first part of the SDS lon-e~change syste~ ~onststs of uP 

to sl~ underwater vessels <24 1/2 ln. • 54 1/2 ln.>. Eacn 

vessel contains appro<ITately a cubic feet of r.o~genecusly 

ml~ed IE-96 and LlhOE-A zeolite ten e1chan5e -ed t ~ . Zeolite 

redia vol~res and ml •tures ~ay be changed to re'lect dlffe•ent 

processing scenarios (The resin ~lc is speclflea oy 

Radiochemical Engineering on tre for, lncludPd In 

OP 4215-0PS-3527.16>. Inlet. outlet. and vent cannec :tons are 

made with renotely operated couPI In1•· The ves~els are 

arranged In two parallel t ra ins wit~ three colu~ns •n each 

train. flow ~ay be dlrect~d thrcu~n or.e train - r tnree 

vessels or through both trains In par~l'el. L:•J••g nr :he 

vessels ~111 be controlled OJ ree1 DitCh ;•ze. res1~ence ti-e. 

Influent and effluent sample analjsls, anc con t lnuJ~; 

monitoring. 

The second part of the SOS ion e<change s,s:~~ consists of t-o 

parallel sand filter vessels located unoer.a:er ln~ 

l~ediJtelv downstream or the ~eollte ~~as. i~ese sar.j 

filters will contain a mixture of sand and are i,tenoed to 

remove system effluent ;:~articulates. prl:narlly ~eo ll te fines. 

The columns are Intended to be operated singly. 

Present SOS ope rat IC'l> ue en vis lc,ed to orc·:i je ~or 

··a.Jlonucll<!.? loading af the .:eoll :e -~dll to-\ -a.i-~;~ of 

60,000 C! of • ·c~ and ''Cs Jt •hp ti~P ~f ~nl :ot~; . 
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This loading level Is based on restrictions Imposed based on 

the shielding provlo~d by the Ch•n-~uclear l-13C II shipping 

cask. From the point of •dew of mlrlmlzln'} waste volume 

generation It Is deslraole to load the zeolites to t~ese 

hlgner levels . 

When the desired beo loading Is dchleved on the first bed of 

the t~aln, the feed flow to the train will oe ~topped, the bed 

will be flushed with clean water. and the tl rst oed will be 

dl~connected and moved to the storage rack In the spent fuel 

pool using the pool dfea cr.1ne. The •t!conu 1nd thi rd beds 

-4111 be disconnected, .ro·1ed to the flr:t dnJ l<!Ond posl tl cns, 

resoectl1ely A new ion e•cnanger vessel I; th~n Installed In 

the third ~osi tion . Following Installat ion or the new 

lon-e cchanger, the treatment of the contaminated wa te • ~ 111 

rrcorrrrence. This operational concept , ~<hlch Is thl' currently 

lntPndt>d mooe of operation. has eliminated the potential for 

1al1lng errors and also minimizes the possibility of an 

une•pec ted radionuc llde "brea~ through " ~h lcn Cvlld 

recon taminate the water already processed . This mode of 

oper• tlon may chanqe If th~ process ing scenari o changes. 

Addltl onal l} sJme processing operations wi ll reau!re f e ~Pr 

than three <3> ion e ~change uni t ; per train to acnleve desired 

decontdmlnatlon tdctors. In these cases jumpers ~111 ~e 

lnstJlled to bypass t~e ~~u~ed posi tions . 

I~ .)5 •.! \i.C 



Hhen the SDS Is processing contaminated sump water, the 

effluent from the "cation" sand filters can be sent to 

EP!COR-ll for polishing. Hhen processing reactor coolant the 

~ffluent may be routed to Installed tan~age for Injection back 

Into the Reactor Coolant System as a source of makeup or to 

EP!COR for polishing. The spent lon-e•cnangers and filter; of 

SDS will be re tained under wat~r In the soent fuel pool until 

removed. To transport spent lc~-e•cnangers. theJ will be bul~ 

dewatered, vacuum dewatered, and catal,st reccmolner added. 

and loaded Into shielded cask~ while under water and removed 

from the spent fut I pool. Follo.., lny deconta<nlnat I on of the 

cask surface. the cas~ can then be loade~ ' nto a trailer for 

transportatIon. 
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I;otope 

Sal!'pll nl} DHe 

HJ 

Sr-90 

Sb-125 

c~ 134 

C>-137 

pH 

Boron 

Ua 

TABLE I. I 

TJoic~l Re~ult~ ~f Anal;sls fr0r.1 
the Reactor Coolant Sy~tem Hat~r and 

the Contalnr.ent Sump Hater 

Radlonucllde Concentrations 
<11CII"''I J 

Reactor 
Coolant ilB Sump 
S 1ster.~ Oecon 

((j/ljC,) ( 7/113> 

0.07 0.12 

2.3 1.6 

0.055 0.02 3 

0.0058 'J 14 

0.14 ~ . 1 

7. 55 

5230 ppm 31')) opm 

1420 ppm 240 ppm 
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Summary of Health and Environmental Effect~ 

2.1 Occup~tlonal Radiation E•po~ure During Routine Operat1 on 

The SDS has been de~lqned to ~alntaln r~dlatlon !•~o~urP ~ to opPrdtlnq 

personnel as lew as reasonably achievable . To lmol!~ent tnP AL~R4 

concept, the followlntJ feat•• re; have been lncorpordted Into the SDS 

deslqn. 

o Shielding has b!en designed to ll~lt whole body Jose rate, In 

operating areas to less than 1 mRem/hr. The filters and 

lon-exchangeri are located approc•mately 16 feet underwater for 

shielding. Co~ponents and plp;ng carrying high activity water not 

contained underwater In thF. fuel pool have been provided with 

shielding to mainta in ecternal dose rates to acceptable levels. 

o Controls anr! lnstr·umentatlon are located In low radiation areas. 

o Components containing high activity water have been designed for 

venting exhaust gases to the SDS Off Gas System. The Off-Gas 

System will mlnlml:e the potential for e~ce s slve airborne 

radloact• · lty releases In the wor~ areas and to the envlront:'ent . 

Additi onal design and operat ional ALARA features are gl v!n In Sectlcn 6. 
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!he occup6tlonal ~·posure f~r tne E?lf.OP-ll system wd~ d>>es~~~ In 

tiURfG-05'11. The occuoatlondl raolatlon vco~ure for tre £01!CQ'l-:! 

system will be !ewer for the processing of the effluent fr~ tre SGS 

than previously procest~d by EPICOQ-11 since the Influent attl.lt) ·~ 

the EPICOR-11 frcm the SOS has been >ub>tantlall y reduced CJ p•c<e~;\r.g 

the radioactively contaminated water tnrcugn the 505 

2 1.1 

~everal activities w1 II be tmolemente~ crlor to Jnd ' ncrtl) 

after. tne SOS start uo to assure occucdtl anal ! •Cos.re5 ar~ 

minimized. lhese ac · ;,rtles l~cluoe· 

o Qevlew of cperatlng. ma11 te,ance and sur~elllance 

procedures to as;ure precautions and prerequisites are 

adequate. 

o Review of the Instal led system to l~entlfy potential 

problems during operation and the l~ple~entatlon of 

corrective actions. 

o Operational evaluations during preoperational testl rg and 

system training will be performed to upda te ~'oosure 

est I nates. 

o Determinat ion of radiation dose rates durin~ normal 

operation\ and maintenance evolutions wil l be pericr~ect. 
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A, the5e revle ~s are cc~oleted, operating and surveillance frequencies 

can be e>tabll;hed; total occupational e•posures can be updated for the 

var lous activities during SDS operation. This e~erclse .111 per~lt 

retlew of those actltltles estimated to yield tne highest man-rem 

t•pendlture. Pre-e(a~ln~tlon to a;sure th3t e1er1 reascnable effoo t Is 

CApended to minimize per;onnel etpo;ure ~1y Include the fol·~-lng 

'onslderatlons: 

0 Reduction of the frequency of ooeratlon 

0 Tempordry or additional shielding 

0 Tool modifications 

0 Procedure nvJdl fl carlo, 

0 Peo·sonne I training to reduce wod. tlrr.e 

0 Cvmponent modifications 

2.2 E~sures_to_the Pubtlf_QQrl~g_Routlne O~rat!9~o! t~e SDS and E~COR-ll 

Refer to Chapter 6 for Information on e•posures to the public frcm 

routine operation of the 505 and EPICOR-11 processing. 

2.3 Evaluation o~nexP.ected Occurrence> 

The radiological assessment of une(pected occurrences Includes the 

analysis of five hypothetical accidents that are postulated to occur 

during opera.tlon of the system. 
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The first accident Is an Inadverten t purrptng of RCS ~ater Into the fuel 

storaqe pool untt I a total of 225 qallons of radloactl'le wat'!r ts 

releHed to the pool. 14o e1posure~ occur to the public since the 

contaminated water Is contained In the pool. The ma1t~um e•cosure rate 

at a distance of sl• feet above the pool surface Is esttmatea to ~e 4.2 

mR/hour. Since the release of water occurs underwater, no stqn tftcant 

Internal ecposures are e•pected for worters . The primary t~oact of the 

accident Is the contamination of wate r In the Scent Fuel ?ool <233,000 

gallons>. <Refer to Section 7.1> 

The second hypothetical accident assumes a pte~ Is ruptured ana RCS 

IMter ts sprayt?d Into the butldln? dnd fuel Horage cool. It Is 

possible that workers could b~ contaminated, however. cromct 

Implementation of emergency procedures wou ld minimize radiation 

e(posures. The radioactive material s would be contained within the 

building except small amounts of radtonucltdes that •ould becone 

airborne and subsequently be released through the monitored station 

discharge . This airborne radlonucltde release would not resu lt In 

stynlflcant e•posures to the public . <Refer to Section 7.2> 

The third hypothetical accident evaluated considers the Inadvertent 

raising of a loaded prefilter above the pool surface. The dose rate at 

a distance of 15 feet from the ~ource Is estimated to be 21 Rem/hour and 

cou I d resu 1 t In a dose of appro~ I mate 1 y 1. 8 rem to workers who remaIn In 

the Mea for a five minute per lod. <Refer to Section 7.3> 
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The fourth hypothetical accident ~1aluated consloers the lnadw~rte~ t 

raising of a loa~etl zecllte len etchan~er dbo·'e tre cc-ol surface. Tre 

dose rate at a distance of 20 feet fr~, the source Is estl~ated tote 

approximately 340 Rem/hr. <Refer to Section 7.4> 

The flna 1 hypothetlca 1 accident con; loers the lnac·,ertent -:reo of t'"~ 

SDS -.hipping ca s~ containing a loaded zeolite ion e•cnang~r . rr.~ SOS 

~hipping ca~t. I~ assu~ed to be dropped frOM the ~a·l~um hel~nt of tre 

ruel Handling Building crane to the El 305' fie-or. rre dos~ rate 

resulting from a c~olete rupture of the SDS ;hloping ca~~ at a distance 

of 20 feet Is clpprodll'ately 340 Rem/hr and aHu-res rupture of ooth tne 

casl. and the vessel. The small ~m.:lunt> of radlonucll~es 1sstned to 

become airborne ~ould not result In signif icant e•oos~.~ .. tv tne 

public. Al so there ~ould not be 1 significant ~ffect fron olrect 

radiation ecposure to the public. <Refer to Section 7.5> Evaluation of 

additional une•pected occurrences I; coverej In Append!• 2 to this TER. 

The evaluation of uneApected occurrences for the EPICCR-11 system was 

an.llyzed In riUREG-0591. The potential releases from processing SOS 

effluent ~ater will be significantly lower because of the lc~er 

concentration of wate r being processed through £PICOQ-II fr c~ the SDS. 

<See Table 3.1 > 
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2.4 lndusWal ~alj!!_and Safety 

2.4.1 Public Safety 

2.4.2 

Operation of the Sub~erqed Oentneraltzer Syste~ poses no rts~ 

from an Industrial safety srandpotnt to tne qeneral public for 

the follcwtnq reasons : 

I. Llfttnq and handling acttvtttes de \crtbed take place 

wttntn the TtH complec 

2 . H.tzardous chemical spectes. flarMiaole or e•ploshe 

substances. heavy tndustr•at proce>>es. lnd concentrated 

manufacturing activities are not Invol ved In the 

Installation or operation of the SD5. 

3. Uo totic substances are used in the SDS . 

During the ooeration of the SDS, operating personnel will 

adhe.re to station requirements for occupational safety. 

Structural equipment and operating equipment used shall meet 

Occupational Safety and Health Administration requirements as 

applicable . Personnel protective equtpnent that would be 

required for the operation of the SDS wttl be uttltzed In 

accordance with standard station procedu•es . 
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Advcr~e environmental effect \ from ~ ~ ~ construction and operation of the 

SDS are not anticipated . The ~y~tem will be ln; ta l led and operated In 

an e•lstlng, on-site facility and thus will not require an1 change In 

land -use . Additionally , the sy~tem Is designed In such a manner as to 

allow zero discharge of liquid effluents to receiving waters . The final 

dl;po;ltlon of the oroces ; ed water will be determined at a later date . 

Sol id wastes Cspent lon-e-changers. etc . > generated by the SDS will be 

stor rn ~nrl held until final disposal Is accomplished. 

2. 6 LJi t lmJte H,nte D • ~ pos.!.U.9-" 

Radioactive mater ial generated as a re~ult of the accident at TMI Is 

currently rt- strlcted to disposal at the corrmerclal disposal site 

operated by U.S. Ecol ogy at Hanford . Washington. SDS vessels rreetlng 

the criteria for disposal at this s i te will be di sposed of by shallow 

llnd burial at this location . SDS vessels not meeting the Hanford Site 

criteria will be classified as dbnormal waste and di sposed of by the 

Department of Energy In accordance with the Memorandum of Understanding 

ddted July IS, 1981, between the Nuclear Regulatory Commi ssion and the 

Department of Energy dealing with the disposition of solid nuclear waste 

from the cleanup of TMI Unit 2. 
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Chapter 3 

Proce>s Description 

3. 1 !_!!troduct!._Q!! 

A combined flltratlcn-lcn exchange prccc•• ha> cccn ~clcc:e~ J~ the 

method for treating radioactive water contained In the reactor coolant 

sy~tem and containment building. The filter lon-e•cnange ~ethcd has 

been u•ed successfu lly to reduce quantities of radlonuclldes In the 

process effluent to levels that are In cor.pllance ~lth 10 CF~ ZO and 10 

c·rR so. 

rurthermot e. e~perlrrents conducted at GRtiL, oocunented In ORUL report 

TH-7~48, provide evidence that SDS processing, foll owed by EPICOQ-II 

polishing, should provide an effective rrethod for w~ter decontanlnatlon. 

The Initial processing of the waste ~ater Is filtration for the re"'Ival 

of solids to optimize the subsequent lon-e~change process. Filtration 

Is believed to be necessary to protect the zeolite beds from 

particulates In the sump and RCS water. 

After filtration, radioactive !on removal from the waste ~ater lmolves 

the use of !on e"hange r..aterials. The two or three lon-e•cnange 

columns <per train> contain hcmogeneously ml.ed Inorganic zeolite 

mHerlal ~ohlch effectln~ly reTOves essentially dll of the ceslun <\r.d 
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much of the ~trontl~m. Other trace level~ cf radlonuclldes are al~o 

partially remo1ed OJ the zeolite r.ed la. Tne radioactivity content In 

the effluent ~tream of each bed I~ u ~ed to Jetermlne •hen the bed I~ 

e1pended 3nd replac~d . 

Final demineralization of the ccntanlnated ~u~p w~ter and ~elected 

batches of QCS water I~ Intended to be by tne E?ICOR-11 system. 

[,;~ntlallj, lll re~alnln1 •Jd l onuc llde~ eccludln; tritium are e•pected 

to be remo·,ed trom the o~ater during thl~ proce>s ~teo. 

J .2 lon-E •chan~e Concept'i 

Ion-exchanger> are -.olld \~organic and organic materials containing 

etchangeable cations or anions. Hhen ~olutlons containing Ionic species 

are In contact wltn the resin, a stoichiometrically ~qulvalent amount of 

Ions are e~changed. A~ an e·a~ple, an lon-e•ch3nger In tne sodium 

<Ua'l form will "soften" water by an lon-ecchange process . Hard water 

c~, talnlng CaCI, Is ·~oftened" by thl~ etchange mechanism which 

reroves the C.t'' Ions from solution and replaces them with Ua' 

Ions. In a similar manner, Sr" and cs· Ions are e•changed with the 

lla' Ions from the ~olld zeoll te material. 

Characteristic properties of ion e~changers Involve micro-structural 

featur~s contained In a framework held to1ether by chemical bond~ and/or 

lattice energy. Either a positive or negative electric surplus charge 

Is cJrrled wl thin this frarrework winch muH be conpensated for by Ions 

of opposite sign. Becau'ie the e1change of Ions Is 1 diffusion process 
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~!thin the r,tructural frame~ork, It doe~ not conform to normal chemical 

reaction ~!netic... The preference of lon-eAchanger~ for a particular 

~pecle I~ due to electro~tatlc Interaction~ bet~een the chargeo 

frame~ork and the e•chang lng !on~ ~hlch vary In size and char~e number. 

The decontamination factor CDF> I~ the ratio of the concentration In the 

Influent stream to that In the effluent ~tream and I~ u~ed for 

determining the cfflclenc1 of a purification proc~s~ for raolonucllde 

remova I . 

The follo~lng eQuation Is ,, qualltdtlve e~preHion for the removal of a 

-.Ingle Ionic specie 1rom solution. 

OF • 1 
- KnQE'!! 

c.v 

~here: 0. Total eAchange caodclty Crneq/ml •et resin> 

n • Fraction of 0 u~ed 

Ew Equivalent weight of the nuclide under consideration 

c, • Nuclide concentration Cwelght/volure l 

V • Feed throughput (number of lon-ecchange bed volumes> 

K • Unit conversion constant 

Important variables which are considered as part of the evaluation of 

lon-e~changers for decontamln.Hion are !on exchange ·~edla type, selectivity 

and capacity, concentrdtl on of the species to be removed, total composition of 

the feed ~tream, and the presence of contaminants. Operating parameters such 

a~ resin bed size. fl ow rate, flow distribution, p~. and temperatures are 

~peclfled for the l on -e~change beds In order to r.1admlze removal of the 

contJmln,ltln•J lonr,. 
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Specification~ whi ch nave been ~eflned for this purl'lc~tlon prcce~s lncluae : 

<ll The flow rate to pro·JIOe dn accePtdble re;ldence.tl e for ten dlffu~lon 

and e1change to occur. 

<2> The cross-secti onal area of ·he ton-~•change ~eola to cro1ICe a~ 

acceptable llnedr velocity through the beJ. 

<3> The bed depth to result ;nan acceptJble pressure drop. 

<~> A uni form flow _.Hrloutlon and d unlforn f'lediJ ol~trlbutlon to reduce 

the potential for char~ellng. 

<S> The lon-elchange ~edla beao ~lze to minimize atrltlcn and large pres~ure 

drops. 

<6> The curie loading to satisfy personnel e'po~ure. radiation danage, 

transportation, and storage regulations. 

<7> ihe cation form and the amount of lon-e,change media Impurities to 

ma(lmlze removal of specific nuclides . 

The lon-e,changer ~eu la selected for use In thi s processing syste~ are 

,,n Inorganic zeolite ;~~aterlal tna t I; conmerclally ciVallable an.1 ~nown 

,, s ton Slv IE-?6 w;,· forn of IE-95>. and LINDE-A . to be u~ed for SOS 

1nd cation \nd anion re~in~ to be u~ed In [PICOR II . 
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Zeolites are alumlno~ll lcate~ wlt, frareworr structures enclosing l1rge 

and uniform cavltle;. aecduse of their narroJ, rlglo. and uniform pore 

~lze. they can al~o dCt a~ ·'"'' l~cJlar slc·,es~ to sorb small molecules. 

but to ~cclude molecules tnat are larger than tne opening In the crystal 

frall'ewor~. 

Other m~dla are also being ev.Jluated. Should our olans chang~ with 

regard to lon e•chan~~ ~edla to be enployP~. the ~RC .111 be notified. 

Organic lon ~tch•nqe resins are typically gels and 1re classified as 

cro~>-lln~ed polyelectrolytes. Their fra.,.ewod. or m.Hrlc, Cl)nslsts of 

an lr.eqular. rrc~crV~Tolecular. three-•llr:-en;lonal net<~o r of hydrocarbon 

chains . In C.Jtlon e•chan~~rs, th~ matrl~ cJrrle; Ionic groups such as 

50,, COO . CPO,>,. and In anion e<changers groups such <IS 

UH~. Na". H" are carried. lhe framewor~ of the organic resins. 

In contrast to that of the zeolites. Is a fletlble random network which 

Is elastic. can be e1panded. and Is made Insoluble by Introduction of 

cros~-llnks which Interconnect the various hydrocarbon chains. The 

~Hent of crossllnklag establishes the mesh width of the matriA and. 

thus. the degree of swelling and the lon mobilities wlthln th~ resin . 

This, In turn, determines the lon exchange rates and electric 

conductivity of the resin. 

Since the mechanism of the lon e1chanqe process Involves the 

stolchlOil\etrtc e~ct11nge of Ions between th~ e~changer and the solution 

while electrlial neutrality Is nalntalned. the rate determining step I; 

controlled by the lnterdlffuslon of lon; ~lthln the framPwork of the 
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lon-e1ch~nger. Since the rate of ton e•ch~nge I~ determined by 

diffusion processes, rate laws are derived by applying well-~nown 

diffusion equa taons to lon-etchange systens . However, co,ollcatlons 

arise from diffusion- Induced electr ic forces. frOf'l selecthe ly specific 

Interactions, and changes In s-elling such that rate law> are applicable 

for only a few limited cases . E1perlmental efforts have been conductea 

at the Savannah Ri ver Laboratory to lnveHigate tne ~ lnetle> of ceslur:~ 

and strontium lon-e•chan~e with the zeolltP P<Ch~nger . Cesium was 

absorbed so rapl aly that only rough estimates of the diffusion parameter 

could be obtained. The resulting equation. used to calculate co lumn 

performance, did not Involve k.lnetlc parameters but .,.,,s suitable to 

described the equilibrium colunn b~havlor . 

3.4 R~sJJL_Select!Qn Crl terJ2 

Technical Informati on obtained from previous use of various ton-exchange 

material s and the results of recent ecperl mental work. with simulated and 

actual water samples from Three Hlle Island we re used to support the 

se lection of specific ion exchange materials for this processing 

system. The performance of an ion exchange system Is controlled by the 

physical and chemical properties of the exchange material as well as by 

the operating conditions specified In Section 3.2. The Important 

criteria which were used '"the ion e•changer selection process Included : 

<I> Exchange capacity 

<Z> Swelling equilibrium 

<3> Degree of cross lln~lng 

(4) R•sln particle sl:e 
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<5> Ionic ~electlvlty 

<6> !on-e1change ~l"etlc~ 

<7> Chemical. radlolytlc and ohy~lcal Hablllty 

(8> Previous demonstrated perfor~~nce <EPIC0~-11> 

E~perlmental ~tuales wi th reactor coolant water n~~e ceen conducted to 

support and verify the selection of these lon-e.<chan9ers: refer to Cil:<L 

TM-74411. Further . en~ I te stu~les ha•1e been perfor":~ed to suo;:o• t ana 

verify selection of the lon-e<change meala. The j~ccnta~lnatlon factors 

for the major contaminants were r.ea~ured using a ~u~ber of candlaat2 lor 

eAchangers Including the organic r~slns. HCR-5 and SER-G~. '"a tre 

zeolite ION Sl'J IE J6 aM llliDE-A. The result> •n.jlca:e:l t"'e '"')st 

favorable type ~t ton e ·cnange "-I!Cia to te usee In tr.e clean~~ prcce~s 

were the avAilable cation-anion resins In combl n3tlon wi th the :eollte 

exchtlnger . 

Furthermore. as a result of processing In e'cess of 2,000.000 gallons of 

radlo<~ctlvely contaminated water from the Aucil iary Building, Reactor 

Building t1nd RCS, we are confid~nt that the SOS. with EPICOR-11 usee as 

a polishing system for treatment of SOS effluent. will continue to 

provide an effective means to decontaminate the contaminated waters. 

EPICOR-11 resin loadings may be altered to lr.lllrove poll~hlng 

effectiveness. If required . 
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The concentrations of ra!llonuclldes In samples of .tater from the Reactor 

Coolant Sy-.tem ha·1e been mea~ured. Those radlonucllde; still detectable 

In June, 1984 Include Sr-?0. Cs-134, Cs-137. dnd Sb-IZS. Tne e1pected 

performance of the SDS lon-ecchan9ers. and the EPICOR-ll lon e~chan1er'i 

Is shown In Table 3.2. The concentrations of strontium and ce>lum are 

ecpected to be significantly reduced by processl nq throuan the SDS and 

£PICOR-ll 'iJStem. Table 3,1 Is Included to provide historical data on 

Reactor Building Sump water processing. 

Antimony IS e<pec ted to paS> throuCJn tho! SDS ion e<changers and will end 

up as the predcmlnant gamma emitter in the solution entering the 

EP!COR-ll ~y~tem. The Concentration of Sb-125 In the containment 

building sump ;ample Is approximately 0.011 mlcrocurles per milliliter. 

Method> which may be used to monitor the effectiveness of the !on 

e~changers Include liquid sampling and In-line radiation detector;. 

Liquid ;amples of feed dnd effluent stream> can al;o be used to 

establish the appro~lmate curle loadings In the loaded beds. 
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TABLE 3. 1 
Actual activity concentrations• In SDS process streams 

after 200 bed volumes through eacn zeolite bed 
<Based on continuous flo~ t hrough four zeolite columns> 

Historical - RB Sump Proces sing 

Effluent concentra~· uCI/rnl .~·---------------------

tluc I Ide 

3-
' "Co 
~o. 
roc. 
125 .•• 
t3a , , 
137,. 
1-14 ,. 

feed 

0.8~ 
0 
5.02 
b 
b 
1.39£.1 
1.23E·2 
b 

Filter Fi r st 

O.SB 0.86 
b 2E-5 
5.02 2.5 
0 4.0£-4 
b 1. lE-2 
1.39£.1 1.7£.0 
1.2 3E·2 1. SE.l 
b 4.0(-4 

• In ~'CIIml as of February 1982 based en actual samples 

Zeoll te colu . .::m:::.nco.s ______ _ 

Second Third 

0.88 0.68 
2E-5 2£-5 
l .OE-1 8.5£-j 
4 . 0£-~ 4.0£-~ 

1.1 £-2 l.IE-2 
1. 1£--l 1.1 E-~ 
l.OE-3 l.OE-3 
4.0(-4 4.0£-4 

~ Uc.t quan tifiable by garr.ma spectroscGpy due to overall sanple <ICtliitl es. 
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fourth 

0.88 
2E-5 
5E-3 
4.0£-4 
1. 1 E-2 
1. lE-4 
l.OE-3 
4.0£-4 

Effluent 

EP1COR- 11 

0 .8'l 
2.3l 6 
d .OE-S 
IE-b 
3.4(- 7 
2£-8 
2E-7 
lE-6 



TABLE 3.2 
Actual activit~ co~centrations' In 50S proce~s streans 

after 200 beo volur.es thrcug~ each zeolite bed 
<Bdsed on continuous flow throu7h t•O zeolite columns> 

RCS Prccesstn; 

Effluent concentrations. '"YCL/nt_:-____ _ 
__ :.:Ze:..::oil te colu'"'ns 

NuclIde reed Filter First Second Sand Fll ter 
---- -

•oco <2.0E-3 2.2E-3 1.2E-3 <1.5E-~ <2E-4 
'JO-.. 3.4 3. I 0.084 2.8£-j 3.0t:-3 
106 •• 2.3E-2 <2E-2 <5.2E-3 <1. 5E-3 <1. 7E-:l 
125~. 0.16 0.15 0.15 0.14 0.15 
134,, 0.025 0.023 1.2E-3 <l.IE-4 c1.2E-4 
137,, 0.56 0.51 3.0E-2 <1. 7E-4 c1.6t:-.: 
144c. <I .2E-2 ( 1.2£-2 <4.5E-3 c I. BE-3 <2 .OE-3 

•(nj;Ct/nl ds of· JUne 1984 bftsed -crl'a"ctualSar.-ples ----------
"Not quantifiable by gamr~a spectroscopy aue to ovt?rall sample activities. 
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Chapter 4 

Submerged Demlnerallzer System Design Basts 

4. I Introduction 

The Submerged Demtneralllatton Syste~ <SOS> Is an underwater 

ton-e~change SJStem which has been sp~ctflcally d~stgned to process 

higher-level waste wJters • . with Inherent system features for reduction 

of occupational and environmental e~posures The 505 Is submerged In 

the spent fuel pool <ll to provide shielding during oper1tlon, <2> to 

permit acce~s to the system during demlneralller changeout. <3> to 

minimize the hazard fron potential accidents, anu <•ll to uti I tze an 

eclsttng Seismic Category I facility. In conjunction with the 505, the 

EPICOR-I I system may be used to orovtde final polishing of the SDS 

effluent water for removal of trace quantities of radlonucltdes. 

Design features for 505 Include: 

1. A prefilter and final filter In series, followed by t wo parallel 

trains of 2 or 3 zeolite ton-e~changers In series. These 

ton-exchangers are followed by two "cation" sand filters In 

parallel followed by the EPICOR-II equipment . This COIIlblnatlon of 

filters and ton-e•changers achl~ves the desired process flow rates 

and decontamination factors <OF's>. 

•iiii]her-le·ie l .taste waters Me those (':lntamtnated waters having gross activity 
concentrations In eccess of 100 1.CIIml. 
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2. Serle~ operation logic that allow~ for sequencing the 

de~lnerallzatlon units to prevent activity breakthrough In the 

final zeolite bed and maximize activity loading on scent bed~ to 

accompll~h the best poHible actlollty concentration. 

The de>lgn objective~ are as follows: 

a. A totally Integrated system that Is as Independent as possible frcm 

existing waste systems at the Three Hlle l~l~nd plant. The SDS Is 

a temporary sy~tem for the recovery of TMI-2. 

b. A system that has the capability to reduce tne fission product 

concentration In the contaminated water and has optional 

capabilities for removing chemical contaminants to permit future 

dlspo~ltlon of the concentrated wa~te form. 

c. A sy~ten that could be operated with a minimum of e•po~ure to 

personnel and a negligible risk to the public. 

d. A system that could accomplish the objective listed above In a 

timely and cost effective manner. 

e. A system that Incorporates known and demonstrated proces~lng 

equipment. materials and techniques. <EPICOR-11> 
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The SDS Is comprised of the following ccnponents. al l of •hi(h will te 

located In the Unit 2 e fuel pool. or In the near Jfclnlty of the 3 fuel 

prot. <See Figure 5.6. General Layout Plan.J 

I. Feed filtering system; 

2. Two parallel ton etchange train~. ea(h cor.ori;ed of two or thr~e 

iO-cubic-foot •tessels loaded with 8 cubic-feet <nonlnal> cf 

homogeneously mi1ed IE-96 J'ld Li!IDE-A zeolite e•ctlan<;e ~eala: 

3. Two parallel "cation" sand fllters conta1n1ng 1ra~ea sana f1 l ter 

media: 

4. A monitoring and sampling system for control of ceminerallzer unit 

loadlnq: 

5. A secondary containment syste~ for tne filters and zeolite beds and 

radiation shielding for plpinq. valves, samplinq, and monitoring 

systems: 

6. Two mont torlng t.lnl.s for collecting treat~d. water. 

7. An off-gas system for treatinq and fllterlnq qases and vent air 

fr0r.1 the system; 
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8. ;.. Lln'!r Reccrblner and /~cuu, Out')dHin'J S;He'll <LR'/OSl designed to 

ellmlnat~ th@ ootentlal of a cc~cu>tlble h;Qroq~n and o•ygen 

rniAture e•lstlng In the SOS liner-.. 

?. As,oclated plpln'J, ldlllnq, Jnd itructural ~~ooort~ reaulred for 

placement of sy; tem c~~ponents: 

10. Au(lllary -.ystems Including underwater lon-e•cnange column storage. 

a de~aterlng system. and analytical eQuipment : 

11. Vent sy~tem to allow for venting of ~tored v~siel~. 

The EPIC0'!-11 syHe'~~ 1-. do.mnredm of the SOS oroce~> flow streall' hr 

removal of tro\ce fls-.lon prot.luct> tha: are not reT.o·,ed In the len 

e~change ~edla of the SOS. 

4. 3 Sl!_bmerged Oe_ml nera 11 zer S_y; t!_"! Des 19.!J_Crl terla 

l . J . I Design Basis 

Regulatory guluonce followed during the desl')n of the 

Submerg~1 Demineralization System was e~tractcd from the 

foll owing documents: 

o U.S. Uuclear Regulatory Guide I .140 dated March. 197R 

o U.S . Uuclear Qegulatory Guide 1.143 t.lated July, 1?78 
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4.3.2 

4.3.3 

o U.S. Uuclear Regulatory Guide 8.3. dated June, 1973 

o U.S. Uuclear Regulatory Guide 8.10, dated ~ay, 1?77 

o U.S. Uuclear Regulatory Guide I .21 Pe, l slon I, June 1974 

o Code of federdl Regulations, 10 CfR 20, Standard for 

Protection Agaln~t Radiati on 

o Code of Federal Regulations. 10 CFR SO. Licens ing of 

ProtJuctlon antJ Utilizati on fJcllit les. 

~rOC.!_SS 

The design shall provide for operations antJ ~alntenance In 

such a manner as to maintain e•posures to plant personnel to 

levels ~hlch are "as low as Is reasonably achievable". In 

accordance with Regulatory Guide 8.8. 

The Isotopic Inventory for the water to be processed Is 

summal"lzed In Table 1.1. The SDS followed by the EPICOR-ll 

systems Is designed and operated such as to reduce the average 

Isotopic specific activity of the tredted ~as~e streams. The 

e~pected performance of these systems Is gi ven In Table 3.2 . 
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4 . 3.4 

4.3.5 

4.3.6 

Flow_Rdt~- 5 to 30 GPM 1uo to IS G?M ~er tralnl. ihe s;ste~ 

will have the ablllt/ ro ocerate contln~OJSIJ. <sub!ect to 

periodic mJintenance ~hutdo~nl 

The follo~lng system reaulreffients have oeen lncoroJrated ·nto 

the design of the SOS. 

o Lea~ Protectlcn and Conta1n~en: 

o Shlelolng <Seta. GJ~a> 

o Ventlla~lon 

o Functional Design and ~alntalnablllty 

o Criticality Concerns 

o Decontamination - Oec~lsslonlng 

PlJ>J.ng Syst~~ <piping. v.1lves .1nd pumps> 

I. The ~echanlcal and structura l design criteria anc 

fabrication of piping systems and pl~ing co-.ponents are 

specified in ANSI 631.1. 1977 Edition ~1th Addendum 

through Winter 1978 or ANSI 631. 1. 19c30 for cor-c-onents 

added aft~1 1980. and Table l of ~egu1atory Guide l.1C3 . 

2. Piping systen design shall be b~sed en a ~~,l~u~ of 150 

psi at 1oo•r . 
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•1 . 3. I 

) . Piping runs are generallj OeSijned to Cef~lt ~ater 

flu;nlnq. 

4. lnstru~ent connections to plplnq sy;te~~ ar~ locatea to 

provlr.le learance for attlch,..ent. OC'!fltl cn a~d 

'"'llntenance . 

I. The ~echanlcrl and structural deslqn cr iteria and 

faorlclticn of vessels dnO tan~s wll I be In JCcordance 

~lth the reaurrP~ents or :ne ~SHE Boller Jnd Pr essur ~ 

Ve~-.el Code. Sec tion VIII. Division I. 1~77. ,1ddendum 

through Hrnter 78. 

z. The ves;els shall be of two types: 

a. Prlll'ar; lon-e•changer; sh3ll con:aln Jporodll'ately 

eight <8> cubic feet of zeolite Jon e•chJn?e media 

for the purpose of n~movlng cesium c~nd ;trontlum 

from the waste water . Should our orocesslng 

scenario be changed It may be necessary to alter the 

volume of the zeolite ll'edla . Should changes occur, 

the NRC will be lnfor~ed . 

- l~ - CSS~· tLC 
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b. Influent and "c atl cn" ~and filter unit~ are planned 

to ccntaln c art r ld~e t1ce filter a-.;enoll~s or sand 

caoable of re~~v ln~ odrtlcle ~ lreater tndn 

approJI~atelJ 10 microns. 50S effl uent filt er 

caoabllltJ nas Leen provldeo to lncorpoo lte the 

capability to filter out l on-e •cnl n~e ~edia fines 

irvm the process stoeam should fine~ on;o·;er occur. 

J. The SOS ion-e•chanqers and filters '>hall b! caoaole of 

functi oning sub~erged undeo 1ppro~imAteiJ 16 f?et of water 

within the soent fuel pool. 

1. The lon-e (Changer ~ sha II be des 11red roo I !i ,P:1 nc<nllld I 

process rate. filters shall be desl qned for 50 GP~ nc~ 1 na l : 

volume velocity through the loaded ,n-e<changeo s ;nail be 

lim I ted to pre·1ent channe II ng or bre 11 th rough . 

5. Pres sure lo;; through the lon-e •changers ;hould not e •ceed 15 

psi when operating at 5 GP~ ~lth cledn resins. 

6. The lon-e(changers shall be equipped with a llftlnQ 

arrangement compatible with the spent fuel pool crane to 

perm! t mo•1ement of the vessels In tr~ pool. 

7. The 10-cublc-fcot •1 essels will be equlppeJ with all reau l red 

nozzles. Including Inlet . ou tlet. vent connections , and fill 

and sl ul cl119 connections. 
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a. Each lon-l' IChdnger ~nail te ~~ulcce1 · =: •II nt~r~~~~ 

r~QulrPd fer ~e~la ol~t ··~~<lr.n. j~~e•~-·~j. , ~J ~~rt1~ •. 

?. Oer.l3~ Condition 

a. The 10-cucic-.. oo: .,e-.sel> .. 111 :;~ c~-:·t•::l'.? . ! · n t·e 

piplniJ ~eslgn ccndl:lo~~ cf 150 o~lr, ;: 'CO'r. ''"e 

ve>~e l de,tgn condl:1cns for ccntir.~c-s ;=~·~tlcn . tll 

oe. at l~a5t. equivalent to :ne atctn~ des1qn ccra1tlors. 

0 

0 

\) 

0 

10. Test 1_1!9 

o. er~ll ,.felq•n 

Overail Olaret.?r 

P-~ated~ l s 

! .. "!I J'lt 

~. 11: t::cre~ 

Stalnle;; Steel 

... 111 r.ne neJ!tl 1e ::uo~ancy 

\ l~aoed wit~ cn-.?•~~~r;e rectal 

The vesse ls shal l be hydrostatically tested at 1.5 tl-es tre 

design pressure per AS~E Section VIII. 
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4 3 .8 

4.3.') 

4.3.10 

The r.hletdlng ~nJII be de~lgned to rt!d.JC•! te,els resulting 

from th~ SD'i to te~~ thdn tmRit•r. g~n"~~ t area The :hleldlng 

for the LPICOR-11 equlpwent I~ adequat~ to· tne ppcce~slng of 

the SOS effluent becJu>e the SDS ~ff l~en: -arer ICtl ,l•y ~11 1 

be l o~er than the activity lewe l of tn~ -dter ro; .~l ch 

EPICOR-11 shi elding ~as orlqlnallf de~i1nea. 

To> nlnlml;:·~ thl' CPPIJt l",na' lnpact of~.: '"'! ''1Jt .ll1 

potentl a lb ted~ tr r.,..., bad proc~ss conn~c:•r.n; t·) ruet Pool 8. 

SDS vessels are contained In ;econoarJ cont al ~-ent 

enclosure~ . Pool ~ater Is contlnuou;ly d• ~ .. n through these 

er.losures ~nd passed through separate ion e•c~Jnqer; <Lea~age 

containment>. This design prevents t he coo t wate•· frcm 

e :Pntually attJinlng ~lgh level concentratlcn , of 

radlonuclldes Monitoring of porn~tlat 'eJ~ Jqe li 

accompllshe~ th rough the e;tabl ' . ~.~ SOS Sa~ollng System. 

Tne SOS ha> been designed to meet the foll owing building 

Interface r~Qui•ement• 

• : I -



I. All ccmoonents of the SOS located In the Fuel ~andllnq 

Building do not e<ceed the normal load cap~~ltles of the 

cranes In this 3rea. The fuel Hdndllnq PJlldlng 

o~urlllary 1'1d mo~ln cranes ha•1J capacities of 15 tons and 

110 tons. respectively. 

2. The SDS will operate In t he aTblent condition> of the 

Fuel Handling Building~; supollea b; tne building 

heating. ventilating ~na air condltlonl1g ~ystem. ana 

li<Jhtlng S}Stem. 

3. ~u•1llar' ;ervices supplied to the )OS 1re frc~ t~e 

Oer.nnerall::u Hater. ElectriCJI Ol>tr"lbutlon. lnstr rent 

Air and Service Air Sjstems. 

4. During lnstallo~tlon of the system. no equlp~ent was 

perm<~nently attached to the fuel pool liner and no 

peretratlons were m<~de In the fuel pool liner. 

5. Structural support for the systen ~111 be designed to 

tJke the dynamic and static loads lS>oclated w1th the 

normal operation of the SJStem. 

' , ·- -



4.3.11. Controls and Instrumentation 

~.3.11.1 General S•1ste11 OescrlPJJ..Q!! 

I. The control and Instrumentation systems shall be 

designed to control and monitor the various normal 

process functions throughout the system and will 

permit a safe, orderly shutdown of the system. 

?. The con~rols and Instrumentation systems will enable 

the operator~ to perform the designated functions 

efficiently and safely. 

3. Hhere portions of the proces; must be ooerateo 

remotely, sufficient Instrumentation shall be 

Included to assure safe operation and permit 

analysis of a process upset or remote detection of 

equlp~ent malfunction. 

4. Control and Instrumentation syst~ms s~all be 

categorized as: <1> controls and Instrumentation 

systems essential for the malnt~nance of process 

fluid confinement, and <2> process controls 

Instrumentation systems es sential for the 

determlnotlo11 of process operating parameters. 
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5. Raolatlon r.-onl torlng and sunelllance 

lnstrur:-entatlon essential for" the j:rotectlcn of 

operating oersonnel. the public and the envlror~ent 

Is provided. 

I . Remote controls and lnstru.,.entdtlon !nail have 

provl;lcns for remote connect1cn of electrical leacs. 

Z. -larms and/or Indicators \re orovldec for ad~ouate 

surveillance of oroces s lcer ~t l"n . 

3. Process-connected lnstru-ent~tlon sr.all be 

constructed of ~aterlal c~oatlble with that u~ed 

for the construction of the process equlc~ent. 

4. Electrical wiring shall be des•qned In s~rh a ~anner 

as to minimize noise and ,p~rlous ;lgnals. 

5. Instru~entatlon Identification and numbering should 

follow the standards and practices of the Instrument 

Society of A~erlca C!SA>. 

6. QadiHl cn '"'OnltOr'i shall be orovl:!ed f o r the 

oetectl cn of~~-~ •adlatlon In-line radiat ion 

monlton we•e ln) t-illed to ::\:!l'lltor b\'tl rao •.n lcn, 

however t~ ddt~ ha.e not bf~~ us ed o• -• l nta lreo. 

nor l • P ~ ~~ · nl ln~•a to b~ 



7. Specific Instruments shall be designated to function 

In a fa l l-safe mode and ~Ill alert to a failure 

condl tlon. 

The follo~lng Is a summary operation descrlotlon. This operating 

seq~ence deolcts the orocesslng scenario as currently planned and could 

be changed based en operating experience. 

The SOS oroces; logic as currently planned, I; based on the following 

>teps: 

1. Ion-e(changer units will be preloaded with ne~ !on erchange media 

prior to placement In the system. The lon e(changer units will 

utilize a honogeneous Ml-ture of zeolite media. 

2. Hater will be Introduced to fll 1 and vent the lon-eAchange units. 

3. These preloaded SOS !on-exchange units will be lowered Into the 

Unit 2 spent fuel pool and placed In the containment enclosures. 

~. Inlet and outlet header connections will be made to the 

lon-e,change units. 

5. The lon-e•chan1e ;;sten Isolation 11lves will be opened and 

treJt-ent of the ccn t J;,I nated ~•~te st<·~ln will begin lt low flow 

rates until s;st~~ lntegrltJ 1nd acceot 1ble ~~t ~1ter ~ualltJ are 

<l'r lf1 t> t. 
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6. lhe flow rate to the ion-e-chanqe units ~ill be Increased on a 

gradual ba~ts until the oeslred operational flow rate Is achieved. 

7. Hhen the first !on-exchange bed becomes depleted. t he unit will be 

flushed with processed water to ensure that rldloactl ve waste water 

In the system piping Is purged prior to disconnecting the qulc~ 

disconnects on the demlnerallzer unit . 

8. The !on-exchange unit will be decouoled remotely via the use of 

quick disconnects and will be stored In the spent fuel pool. 

Ho•ever, loading directly Into a cask prior to shtomen t Is possible. 

9. After the first lon-etchange unit ha; been reT.o·,ea. the o;econd ton 

e(change unit will be placed Into the position of the •trst unit. 

and the third ton exchange unit wi ll be moved to t he second 

position. A new ton-exchange unit will be Installed In the third 

position. In so~e Instances fewQr than three <3> lon-e~change 

units will be required to achieve the desired decontamination 

factors. In these cases. jumpers ~111 be lnstall~d to bypass the 

unused positions. 
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Chapter 5 

System o~~crlpt lon and Arrangt?rnent 

5.1 Oem1nerallzer Systen 

5. 1.1 Influent lilter_ Filtr c!t'Q!! 

A flow clagrar.l of the waste water lnflui'nt SjSte~ Is -;nown In 

Fig. 5. 1. Con t aminated ~ater 1s pu,oeo in to the SOS fro~ the 

con olorrent sunp , the RCS. the ru<:l t··~.,;ti!r c~nat . c• 

IIQuidwaste WDLl tanl,>. The ccnt.J•n:-0!'1' c-.-o ~ti l .;~;>l )'f :r~ 

presently Installed SWS-?-1 pu,p <jet cu-e>. 

ThO filter; ha\!? teen Installed to f11tt?r out solids in the 

untreated conta~lnated watt?r before the watt?r Is proces~e~ by 

the lon-e · changt?r~. These filters will be either cartr lege or 

sanJ t~pe. !he cartridge tllt~r ele~ents are protected by 

3/16 inch oerforated retal plate serving as a roughing 

screen. The prefil t er has 125 micron fil t er car t ridges to 

remove debris and suspended solids fre<:t the cont aminated 

w1ter. The design of the final fllte· Is similar to the 

prefilter e •cept th3t the filter cJrtrlo1e li de sl 1ni!~ fer 

• emv-ll of :u>r<'nded ~oiiJs of gre.H"• t"ln 10 l.:rrrs in si ::e 

frcO'I the c1nt.t11lr .. \teJ water. The t~,) . , ,l ;' i tt?•• .,,e 'C'l-:ei 

\ n 1, . .:• '). "'t ~ • i · ~ t 1 , ,~. 1 l ~r.o o , J • .... , 



glas; with <1 nor113l Boron content of 22't Is added uniformly 

through the sand to prevent potential criticality. The flow 

capacity through each filter Is SO gpm. Reverse flow through 

filters Is prevented by a chec~ valve In the supply line to 

each filter . 

Eacn filter Is housed In a contaln11ent enclosure to enable 

leaL.age detection ~nd conflnenent of potential I N~age. The 

fll ters are ,ubr.:erged In the spent fuel ocol for shielding 

considerations. 

Infl uent lloHte wat~:r may be sarr:>II.' J f or.n 1 >nit> I•!•) l :amp le b•:>• 

locoted aoo·1e the water le1el to rJ'HH:111"!? tn~ lctl ·n t; 01 

cont1nlndted water prior to and fol l c~lnq ttltrJtl on. 

Inlet. outlet. and 'J I.'n' connections on tt>e filter; are made 

with nulcl dl ,connec t 1al ve~ coupling, ~hlch are rer.:Jtely 

ooern<>J fo ~-:~ the top ,,f tnt! oool. lnlet-·~otlet pressure 

'J•W'JeS l•·e prcvi dcu t:> r..onito• 1nd control so lids load ing. 

Load limits for the filters are based on filter differential 

~·essure, filter Influent and effluent sampling, and/or the 

surf~ce dose limit for the filter vessel. A flush line Is 

attache~ to the fl Iter Inlet to provide a sou o·ce of ~ater for 

t hJshln·J th~> r I I ters prloo to ' ertOn l . 
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S.I.Z ion Exchanger Unit! 

A flow diagram of the ton eAchange manifold and primary 

lon-e•change columns Is shown In Fig. S.Z. This system 

consists of sl• underwater colunns <Z4 1/Z ln. ~ 54 1/2 ln.>. 

each containing elqht cubic feet of homogener.u;'v ml~ed Ion 

Slv IE-96 and LIUDE-A zeolite media and two underwater columns 

containing sand filter media. The sl( zeolite oeds are 

divided Into two trains each containing three beds <A. B. C.> 

with piping and valves provided to operate either train 

Individually or both trains In parallel. 

The effluent from the first parallel train of three zeolite 

beds flows through either of the "cation" sand filters. 

Jumpers are provided to pen:~l t fewer than four <4> 'lf?SSel oer 

train operation. An In-line radiation monitor measures the 

activity level of the water exiting the cati on e•changer . The 

valve manifold for controlling the operJtlon of the primary 

lon e~change columns I; located above the pool, Inside a 

shielded enclosure that contains a built-In sump to collect 

leakage that might occur. Any such leakage Is routed back to 

the RCS manifold. A line connects to the Inlet of each 

primary exchanger to provide water for flushing the ecchangers 

-hen they ar~ loaded . Radlonucllde loading of lon e~change 

vessels Is deteomlned by analyzing the Influent and effluent 

from each ecchanger . Process water fl ow Is ll'easured by 

lnst1Uil'ents placed ln t1e line to each lon -eJCha,qe train . 
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5.1. 3 

5.1.4 

~hen processing containment surp ~ater , effluent fro, the SDS 

Is directed to the £PI(Qq.rr polishing unit. If desired. ~~en 

the SDS Is to be utilized to process reactor coolant. the 

effluent can be val ved Into the RCS clean-up ranlfold ther 

bac~. Into tne Reactor Coolant System •lla lnstallec or•a-;e, 

bypassing EPICOR-1!. 

Each sub~erged vessel Is located Inside a seccndar; 

ccntalnrrent boc that contains >pent fJ!?I poo l ·•Her. O~;rlrg 

operation the ~econdMJ ccntalnrent I iJ 1; c lc>e:L Th i s I '· 

l.s slotted to permit J olculated auanuty .::.r cool <~ater to 

flo~ past the vessel ; ana conrectors. Pool -~~er •rc~ the 

con ta lnrrent bo)es Is continuously monitored to detect lea~age 

and Is circulated by a ou~p through one of the t~o lea~age 

contalnrrent lo~-e,changers <See Figure 5.2> . Any lea~age 

which occurs during routine connection and disconnection of 

the qulc~ -dlsconnects will be captured bJ the conta ln-ent 

bo~es, diluted by pool water, and t reated by lon-e,change 

before being returned to the pool. 

EPICOR-11 <Figure 5. 3> can orovlde fi nal t r eat~ent oi water 

after the water Is processed through the 50S . When oroces slng 

contalnrrt'nt sur-o ><at(lr, the poocesslng olan h to rol hh wi th 

fPICQq .[ [ .-lnen o• vcessing 1\CS .. atu. Ei'! COQ I! ~.3! ce use:l 



5.1. 5 

5. 1 .6 

as ne?cessary to remove r\ntlnony 125 b~fore being returned to 

RCS <prior chemlcdl adju~twent will be required>. EPICGR-11 

consists of filters, lon-e~changers and receiver tanks . The 

purpose of EPICOR-II Is to remove trace fission products tney 

may be present In the wat r. The £PICO~-II safety assess~ent 

Is provIded In 14UREG-C591 . 

Effluent from the SDS lon-e<ch,wger c.tn flo-4 Into one of two 

monitoring tanrs CFigure 5.4> or I~ the case of RCS 

processing. dlrectlf to one of three RCBT's. The purpose of 

tne nonltorlng tank system Is to collEct treat~d water. Each 

~nltor t3nk Is equloped with a splr,er and tank level 

Indicator~ t~at will automatically shut the Inlet to the tln~ 

should a nigh le•,el condition e~lst. ~late. In the monitoring 

tan~s can te t . ansferrcd back for reprocessing by SOS or used 

as ilu~h wJter In the SDS. or olrected to e(lstlng tan~age. 

An off-gas and liquid separation system collects gaseous and 

liquid wastes resulting from the ope• .rlon c~ the water 

treat~ent system. The off-gas system Is Illustrated In Figure 

5.5. Gas~ous effluent lines from the ion e(chan1e vessels. 

SJr.'pllng 11ove bo<es and shielded 1al •1ing mJnlfolds are 

connected to the off-gas system. Gaseous effluent Is oassed 

through 1 mist eliminator In the off-gas separ1tor tan~ befcre 

t~ lng triJteJ by 1n electri c Jff Jl : n•Jt~r : ~ r ~luce the 
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off-ga; relative humidIt y to 70.,. . A roughing fll ter and t~oo 

HEPA filter> are orovlded for further treatment. Air Is ll'O';ed 

through the syStem by a centrifugal blower rated at 1000 cfm. 

The discharge of this blower will be eonltore1 and routed to 

the e~lstlng Fuel Handling Building HVAC •yst~IT'. ••olsture 

collected by the off-gas system ~nd ~aste returned frcm the 

continuous radiation monitoring sy;tem Is dl recte~ Into a 

separator tank. At the top of the tan~ a mist el l ~lnator 

separates moisture from effluent ga-. prior to the 'IdS ~nterlng 

the off-gas treatment system. The tank Is located In the 

surge pit and Is covered with a concret e Jnu leaa shi eld. The 

level In the tan~ .. 111 be lndlcate1l Jnd ( ~nto'•) l l ~tl -ranua l ly t~ 

return collected ~ate r to the ~CS ~lnlf)l~ ror reorocesslng . 

Offgassl ng of the RCBT 's duri ng process•ng of tne RCS to the 

RCBT's Is handlea by established station pt ucedures Involving 

the Haste Gas Decay Tank ;. Discharge from these tanks Is 

filtered through HEPA filters before being released through 

the stati on vent. 

5.2 SampJJ~g 2 nd Process Radiation Monitoring Syste~ 

The sampling glove boKes are shielded enclosures which allow water 

samples to be taken for analysis of radlonuclldes and other 

contaminants. The pipi ng entering the glove bo•es cont•ons cylinders 

that permit dralnln<; a predetermined amount of ~ · "'~i e Into a coll ection 

bottle . Cyl inders are purged by pos ltlonl cg 1a1ves to permit the water 

to flow tnrough them and return to a waste drain header and Into the 

off-gas separate• t ank A water line connects to the Inlet of the 

s 1 ~ple cyl l ,de• s t J 1 ll~~ t h~ l i ne to be f lusn•d 1ft~r 1 >amole has been 

t,tl ~n. 
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Sampling of the SDS process to monitor perforrJnce Is 

accomplI shed from three shielded sar.:pl lng glo·;e t:oces. Or.e 

glove boc Is for sam;>ling the flltr.Hion S}Ste,, tne :eco~d Is 

for sa~pllng tne feed an~ effluent for tne first ~eollte ted 

If there Is significant ~reaktnrough of th!! first zeolite bed 

and the third for sampling the effluents of the re~llnlng 

zeolites beds. 

The entlt e sampling sequence Is performe!l In ;ni .Jide!j c;Jj;= bo·es to 

mlnlnl:e the oosslbllltt of Inadvertent lea•a;!! J~d ; oteaJ cf 

contamination during routine ooeratlon. 

5.2.2 ~~ocess Radlatl9n Monltorlnq_S~stem 

The SDS Is equipped with a process radiation ~nltorlng syste, 

whicn provides Indication of the ra!llcactlvlty 'oncentraticn 

In the process flew strelm at the effluent poi~t from eacn lor 

e~changer vessel. The purpose of this monitoring sy~tem Is ~o 

provide Indication and alarm of radlonuclide breakthrough of 

the ton eKchange media. 

Prior to system cperatlon. ion e•changer and rllter vessels ate placeo 

Inside th~ containment bo·es and connected with qulc~ -ols c:nne c t 

couplings When It ts determined that a vessel Is loaded with 

.. 
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radioactive contaminants to predetermined limits as specified In the 

Process Control Program, tne syst~m will be flushed with low-activity 

processed water. This procedure flushes away waterborne radioactivity, 

thus minimizing the potential for loss of co~:dmlnant~ Into the pool 

water while decoupllng vessels. Vessel decouollnq Is acconctlshed 

renotely. Vessels are transferred using the eclstlnq fuel nindllng 

crane utilizing a yoke attached to a long shaft. The puroose of this 

yo~e-arr.1 as;embly Is to prevent lnad·lertent lifting or the ton e<change 

bed or filter vessel to a height greater than el1nt feet ~el~w the 

surface of the water In the pool. This device Is,, safety tcol that 

will mechdnlcaiiJ prevent lifting a loaded •1essel out of the ·~ater 

shletatn1 and oreclude tne oo~slblllty of acctdental e•oo~u•d of 

ooeratlng per;cnnel. 

The lon-e•change vessels are arranged to pro1lde ser ies processing 

through each of the beds; the Influent waste water Is treated by tne bed 

In position "A", then by the bed In position "B", then by the bed In 

position ·c· and finally either of the "cation' sand filter; "A" or 

"B". The first ''essel In each tn in Coosltlon Al will toad Alth 

radioactive 'ontamlnants first. The loaded vessel will then be stored 

until transfer to J shielded cask. At no time during the operation of 

the system will ·a loaded vessel oe taken out of the pool before It has 

been placed In a shielded cask. The loaded cas~ will be transferred 

from the pool wltr the overhead crane. 
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Figure 5.6 lllu~trate~ the arranqe~ent of the SDS In the fuel ~toraqe 

pool (•tlewed fr0111 above>. The fll ters. and zeoll te ion i!•changer 

ve~~el~. are located under~ater In containment enclo~ure~ In the "S" 

spent fuel pool. These enclosures and the exchangers are ;uoporteo 

along one sloe of the pool on a structural ~teel rack that I~ attached 

to the pool curb. The racks act as a support for the system and also 

provides an operating platform from which the re~te connections can be 

made. !he off-gas ~ystem Is mounted on the curb nedr the ;urge tank 

area. 

A dewatering station Is located In the "8" SrP CJS~ pit below the ~ater 

level 'nd Is used for dl~placlng the water from e•pended column~ and 

filters and dewatering them prior to placement 11 theca~~. An 

underwater storage rack, de~lgned to handle 60 e(pended vessels Is 

located In the pool. This storage capacity allo-~ processing to 

continue without Interruption due to handling operations or vessel 

disposal or ~hipping. Stored IX vessels will be ·tented via a cor:~.1l0n 

header connecting to the liquid separation module to continually vent 

ga~ bypro!lucts th,lt may be generated In the vessels during storage. 

The Lln!!r Recomblners and Vacuum Outgassing System <LRVOS> Is de~lgned 

to eliminate the potential of a combustible Hyd•ogen and O•vgen ml~ture 

e,lstlng In the 505 Liner~ . lhl~ will facilitate the ult1 mate sh ipmen t 

and burial of the SDS Liner s. 
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The LRVOS "Ill cerform the follcwinq operation; .ohl l e ll'.dlntalnlng tne 

normal coerdtlnq deeth of water oetween the ocerators and tnn SDS llr.er . 

I. Reduce water In the SDS liner uslrq vacuum outgassing to ensure 

enhdnced oceratlon of the recomblner catalyst . 

2. Allow sa~pllng of the liner gas at atmospheric pressures. 

3. Provide caoablllty to Iner t tne SDS Liner with Argon or u, to 

aoprodmately 10 pslg prior to tool re"lOval. This will prevent any 

wat~r Intrus ion aurtng tool ceccuollng. 

4. Pronde a ml!ans to re.:-otely Insert tne rec.:>~::Jlner ca tal;st lnt:> tne 

SDS liner vent oort. The catalyst Is retained Ins ide the liner by 

the lnternJI vent port screen . 

5. Provide sufficient reco~blner catalyst to recorblne the hydrogen 

and o~ygen produced by radlolosls of the water re~alnlng In the 

11 ner. 
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Chapter 6 

Radiation Protection 

6.1.1 Polley Conslderatlo1s 

The objectives with respect to SDS op~ratlons are to ensure 

that operations ccnducted In support of the on-going 

denlnerallzar lon program are conducted In a radiologically 

~afe manner. and further. that ooerations a;sociated with 

radiation e\posure will be approached from the standoolnt of 

maintaining radiation exposure to levels that are a low as 

reasonably achievable. 

During the operational period of the system, the effective 

control of radiation e,posure will be based on the following 

considerations: 

1. Sound engineering design of thn facilities and equipment. 

2. The use of proper radiation protecti on practices, 

Including wor~ tas~ planning for the proper use of the 

~pproprlate equipment by qualified personnel. 
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6.1.2 

6.1. 3 

3. Strict adherence to the radlolo~lcal controls procedures 

as develoceo for TMI-2. 

Design Considerations 

The SOS was specifically designed to maintain e<Posure to 

operating personnel to as low as reasonably acnle•,able. To 

Implement this concept the c~ponents carrying high level 

activity water will be provided with adoltlcnal shielding or 

lre sub,.erged In the spent fuel pool. Shielding has been 

designed to llnit •hole body tooy e<posure rate> in operating 

l•·eas to approdnate1y 1 l"=l/hr. In addl~lon. ,c-::cnents 

cur~lnq high 1 e~;e1 process fluids haJe ceen des1qneo for 

ecnaus: to the SOS off-gas system. This ~ethoo of off-gas 

treatll'ent wi II r.~inini;:e the potential for airoo.-ne • eleases In 

the ...ar;. areas . 

The specific design features utilized In meetln~ this 

feQulre~ent are discussed in detail In Section 6.2.1. 

Ooeratlona l Considerations 

The system design reflects the following operational Al~~~ 

considerations: 
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l. E•posure of personnel servicing a specific ~~ponent on 

the SOS will be r:~uced by providing shielding between 

the lndllldual comoon~~ts that constitute substantial 

radiation sources to the receptor. 

2. The ecposure of personnel •ho operate valves on the SOS 

will ~e reduced through the use of reach rods through 

lead and steel shield bo<es. 

J. Controls for the SOS will be located In low r~dlatlon 

zones. 

J. Alroorne radioacti ve materl~l concentrations will be 

mlnl~lzed bJ routing the off-gas effluent from the SOS to 

the TMI ventilation system for further treatment. 

5. The sampling stations for the feed>tream and filters that 

cont31n high levels of radioactive materials will be 

e•hausted thro~gh the SOS ventilation system. 

6. All sampling Is performed In sr 1 elded glove boAes to 

minimize the possibility of Inadvertent leakage and 

spread of ccrtamlnatlon during routine operation. 
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6.2 Radiation Protection Design Features 

6.2.1 FaciiiJl_Oeslgn Featu~ 

The system Is designed to take ~axlmum advantage of station 

features already In place and operational In terms of 

protection of the public. In aadltlon, design features · 

provided by the system are Intended for the reduction of 

releases of radioactive material to the envlron~ent. The 

following features provide for protection of Indi vi duals from 

radiological hazards during normal oceratlons from e)ternal 

exposure and unontlclpated oceratlon : l occurrences. such as 

spIlls. 

1. The SDS primary demineralization units are housed under 

appro~lmately 16 feet of shielding water In the TMI-2 

spent f ••e 1 poo 1 . 

2. The ent ire process and all equipment Is housed In the 

Au~lllary and Fuel Handling Buildings which are Seismic 

Category I structures with air handling and ventilation 

systems designed to mitigate the consequences of 

radiological accidents. 

3. The system Is designed in such a manner as to allow :ero 

discharge of liquid efflu~nts. The effluent processed 

water will be stored on the TMI site until final 

disposition has been dete rmined. 
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4. The off-gas S)Stem effluert will be filtered and 

r.lOnltored before Input to ;od>ring ;ent:latlon e.haust 

systems. 

5. Filters. ori"ary lon-e•char.ge :eos. "cat lcn' sand 

filters. and their associated couplings are cceratea In 

contalnrent devices. Each ccntaln·~nt cevlce Is 

connected to a ouTp ~anlfold and a continuous fl ew of 

aporoxlr.ately 10 GPM Is nalnt~lned thrcu;n each 

contaln::-ent. The combined fho1 fr0f01 the contalnr:tent 

enclosures Is then processed through a seoarate ton 

e•char.~e col~r.n and then discharged bac' to tne soent 

rue I oool. 

6. loaded vesse ls wi ll be olace~ In a shlelced cdsl 

underwater. 

7. To the e>tent possible all-~oeld:d stainless steel 

construction Is specified to nlnlml:e the potential for 

lea~age. 

8. Lead or equivalent shielding Is orovlded for olpes. 

valves . and \essels Ce,cept those located under water> 

wnere necessary for personnel protectlor. 

~ - D~slgn of a sequenced r.ult l -oed process - ~, ree 13> teds 

In series to creclude brea througn ara con:~~lr1t'c~ a­

the outlet s tre,~. 
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6.2.2 

6.2 3 

10 The entire process stream Is designed with appropriate 

ore;sur~ lnalcators. 

11. Inlet, out let ano vent connection are made wl th remote 

cperated-valved quick release couplings. 

The mlnl-num shielding thlcl.ness req:.li1tJ for radiological 

protection has been designed to reduce levels In occupied 

are~· to les~ than 1 n,R/nr. OperatlniJ panels and 

ln~trL~entat 1 on r~cl.s are located aw~y from potintlal sourc~> 

ot r JaiJtlon or aoeouare shlel~lniJ Is provldeJ to mee: 

radiological e<oosure de;lgn limits. 

All mcve~ents of tne ves;els out of the fuel pool will be 

perfcrred utilizing a shielded transfer cask. 

The ventilation 1nd off-gas system provided to service the SOS 

Is Jeslgned to minimize Jlrborne radiological releases to the 

en•lircnnent. ~mong these design features are: 

I. vanual le1el controlled off-gas separ1tor tank with mist 

ell~lnator to receive vent connecti ons from the ion 

e<chan'}e and filter vessels, sa~ple '}love bo<~s. piping 

~anlfol~;. ~n~ t~e d~~lterlng stati on . 
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6.2.4 

2. Roughing filter wltn differential pre . iure Indication. 

3. Two HEPA filters with differential pressure Indication. 

4. A centrifugal off-gas blower wlth flow Indication . 

5. Sample ports for 1110nttorlng the system and OOP test ports 

for HEPA testing . 

6. The effluent of the SOS off-gas system Is routed to the 

e~lstlng THI-2 ventilation ~ysten exhau st. which Is 

fll tered o'iJin through the fuel Handling R11 i ldlng e,haust 

HEPA fll ters prior to dl ; charge fr011 the pi.Jnt. 

General area radiation 1110n1tors have been provided which .;I l l 

be utlll~ed to alert p~r son~el of Increasing radiati on leve ls 

during normal operations or maintenance activit ies. 

- 5J -



Durin; the operat ion of t~e Sub~erqea J~~•neralizatlcn 5}>te~. 

tnere ar~ operations t~at •nvolve occu~a:1cn~l e·~os~res. out 

precautions have ~e~~ ta•en in t~e jesl~n sta;e to ~~~1-l:e 

personne' e•J:Osures. t'a jor ooera tlcnal .lCtl.niE-s in,o;·lnt; 

such e•posur~> are as follows: 

~. Sl~ollnq oceraticns 

B. Syste~ star t-up 1al.e altgn~ent 

C. 5~ent ues5el cna~aecu t 

0. CJ:I re-o·tal. ~e:c•: :a-;nl:lcn '!Od il""••', c:;erJti<;:n< 

£. 5t5te~ ra•ntera~•e 

r . /esse! cewJt~rl~1 

The 505 detailed oec~lssionl~. plan Is te'rq Je.elcceo •n 

ccnjunctlon ~ith the operating proced~res roo :~e :•ste,. 

Hc~ever. tne mvdular oeslgn of the o;yste"~ Is cond~cti.-e to 

dlsasser.cbly ~<h l le minimizing e1posure to per~onnel . 
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6. 3.2 

LIQuid ~f•luent frcm tne syst~m will be return~d to st~tlon 

t~n~aqe for ~urtht>r disposition, the•~f·J:e. no llrwt !l source 

term ts • eQuired ~or this repo• t. 

Radlo loqical source t~rms for po:ential en1iranme ntdl •eleasei 

~re deo~ndent on the proces ;l nq schedule P• opo;~d fo• SDS 

Ind io• EPICOR -2. Rev ie ~ of this sche~ul@ :now~ that f•cm the 

pr~>Pnt r•ll::l -l l until the e•• l.l ' ' <.t~ru~;l i~t;. ';05. '" 'J oo-;;tcl, 

al~l' fPI• .R .?. d t 1 1 b~ 1~CJJ.:.t•PJ r:. p • ·ce s ~:n 1 •lf ~\..5. IJo to 

thi s ti-e EPICCR-2 has not ne~n u s~J r •• Q~S c•~cesstnq . out 

··ecent "li?.Jtl~ns In rne Sb- 1~5 r.onc.:>nt• ari n In tre RCS may 

neces-;it.t·~ ''>e us'! o f EPir"•Al: to •e-rov<: :his , , ntlnindnt 

The ~Hunpr ion r.lnJe t•ere r,,. potent! 11 . O•H ce term q<>n<>r<H len 

ourposes l; that bo th ~~sand EPICOR-~ ~til be JeJicate~ to 

proce.sirq q·s. '1i ~r.ellane.~u~ small Mtche~ f liqu id wa>t:: 

may be proce;sed b:1 EPICOR-~. but .. ou l u be inffe·~ue nt since 

I iners dedic lterl for RCS more tr.tn li~el:l cou l o no t be used 

for otne• ~<aste s:reams 

E • oe,le•tL·~ "''h nre·llous c c·~ • 't i n; ~·t ~ ''l " •e ocs ;how tn,H 

mir~ · tJi • Jf:J '\ 'i;: ?~ .-.·:·1t n t·t~ r .:at •ot r~ ol S .. ·.' J' . .., '1 -; e ·:> 

Ct!t ,, - ' j l J 1 ... ... I ~ ; ,. • ' ' • ~ · :a ·1:; • n, 1 ... 1 

:-



In RCS decontanlnatlon and therefore. potent ially to the 

en~•r.n-ent. ~ "lstor1 of ccnc~~tratlons of thP major 

~idlolcqlcllly :lqnl'lcant lsotooes with tl~e Is shown In 

f"l'jure 5-1. r.ot reflecteo In tnls figure are tne Increases In 

Ce- l JJ 1~d J l c~l ccnce~trJtlcns that 1ccompany jlsturoances 

~ltn tn tre ~CS sa~ole analyst; results. t~bul~teo below. 

;··~w t 1ptol concentrations resul tlng from RCS C•stUrbances. 



Radiochemistry Analysis Results 

for RCS Sample of 4/9/84 

<Sample #84-04966> 

Concentration 

Isotop£ - __Jj.QI ~ 1_) - Uncertainty 

Ag-IIOm f\ .5[-2 

Ce-144 I. I E·O 4.1)[-2 

Co-60 I. 7E-l I.OE-2 

Cs -1.!4 2.3E-1 I .OE-2 

Cs-1 37 4.9E•O 4.2£-2 

Ru-106 3. 2[-1 S.RE-2 

~o-125 5.5E-1 3. I [-2 

i)fOS'i :J 1. 2:-l 6. I E-4 

qroH f} 1. 9E•l 2.6E-1 

H-3 3. 5E-2 2. 2't 

Sr-90 9. 9E ·0 354 

The lncre1sed cancen tratlon of Ce-1 44 and associated alpha 

activity Is e•pected for RCS dlstqrbances and Is due to a 

colloidal suspension of finely divided fuel fines resulting 

frcn the aClldent. \. .,,•ration elevations of alpha bearing 

activity, and Ce-144, are projected to be much ~~re 

sl ~nlflcant than reflected In the table above . Short term 

concentrati on o;p H es ~Ta y Increase a factor of 10' or more 

Jependlng or. c; ~ratlons In the R.V . llo~oevt!r, for purpose of 

.. h 1 • : ::r .. _:' , c ... 



potential source tern ~~neratlon. these tl~e averaged 

concentrat1ons are a»u-1.':1 to be as taoulated abo;e e•cept for 

trltiu~ which re~ains falrlt ;table at 0.0~ uCI/~1. 

neglecting radloactl~e decav. 

linen tnt' SDS Technical Evaluation ileport was or iginally 

~rltten a methodology was conceived for the aefin!tlon of 

gaseous effluent source tPrms resulting from SDS/£PICOR-2 

orocesses. This ~ethodolcgy used defen~able. b~t highly 

CJ~:~r ,,tive assu~ptlons for defining gase~us efflue~: :c~rce 

teams 

significant amount cr operatlnq e•oerlence has y1~lded 

effluent data that allows ~re rea!onable gaseous e~ftuent 

sJurce terms. The efflJent data Joollcaole to t~e £PIODR-2 

and SDS operations Is revle•ed In the following sect1on for 

purposes of arriving at gaseous source terms acproprlate to 

t~e prooosed future ope•·at Ions cf tMse two > 1He11s. 

A review of the 6/83 version or the SDS T£R shows that, 

~ccordlng to Table 6.2. the following quantities of the 

aoollcable r;otopes would have oeen released to the 

~n~iron~ent o~er tne ~revlcus :7.5 months of SDS oper3t'c~ 

thrftuqn t~e off-gas s.~te~ had the release valui.'S ~~en correct • 

. ., 



I ~o-~o]_e ~a~ I ty__Jj.C!_> 

H-3 s.2o ~ 1o·11c1 

Sr-90 11 . S11CI 

1-129 4.125 1•CI 

c~-134 31 .6 11CI 

Cs-137 zao vCI 

Re11e~ of theie 1alue~ aqalnst airborne effluent release 

repcrts. ~~o fts the projected relea~es from the SDS off-gas 

sy5te~ tot! hiJhly conservative. Becau~e the data Jpollcable 

t 0 th" SOS ..,f~-~, :; 1He•1 h~' been ret.tuc~d 'o thdt tne diT':)unt 

attriOUtdble to thi; ;;stem on oe seoanted fr<Y1 otner 

sources . :~e follcw•nq , ~rces Jttrlbutable to the future 

505/Eplcor-2 operations are ba~ed on ore~lous operations of 

the~~ s~ itPm;. Processed water concentrations. the ultimate 

source of ,l lrborne effluent concentrations. for orev'ous 

o~~rJtlons will differ from water concentrations to be 

po cce~sed In the future. Thl~ lnltl~l water concentration 

Jlffer~nce ha; been factored Into the projected release values 

conslderad fur this e~aluatlon. 



Particulate and triti um data as measured by the Off-Gas P!Nr,-tA ~ H-3 bubblers 

was assembled for the certod 9/14/81 to 12/31/83. The total amount of Tritium 

released through the off-gas system for this period was 7.18E-1 Curies. 

The tota l pa• tlculates attribu ted to sampling througn tne PIIIG- IA at the 

off-?aS system ~a s 3.15£-7 curies of Cs-137 and 2.52E-B cur ies of Cs-134. 

Cs- 13d appeared > LLO on one Instance bet~een 12- 14 -81 and 12-21-81. 

The 505 Orf-gas system feeds to the e•htus t ventilati on or the Fuel Handling 

Building dt IOOQ cfn. The poi nt of lnse• t lon Into the Fue l Hanal lng Building 

eahdust Is before the HEPA filter s. there fore. no Increase In particulate Is 

seen at the >tat lon vent . In addition. the Fu1l Handling Building echaust Is 

dlluteo by a ftctor of 3 by the time It reaches the station ve1t. 

Table 6. I ll>ts the oates of cosltlve cartlculate samples Identified as Cs-137. 

As 1 cond ition to startup of 505. a tritium sampler In the off-gas system was 

required. A sampling unit which cons ists of two Flsker-Mtlllgan bubblers In 

: erles wa s Ins talled oownstream of the pump of the PING- lAI n the 505 off -ga s 

sys tem. The total cunula ttve curies released through the off-gas sys tem was 

lnteqr,tteu fo• the tir.e period C'J/l.l/81 to 12/31183 ,tnd Is 7.18£-1 curies of 

trl tl um. r,tble 6.2 lists t he H-j cuo"ies by mon th and compares .\r-,l)unts releas ed 

fi"C\11 the sta t ion 'Jent. the 505 dr.l{)•sn t a; a fr,\Ctlon of the Statton Vent 

ReleH<' ,tnd the cur ie s ,,f H-3 •eleHed through EP ICOQ-2. 
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Table 6 3 shows erwlronrrental release calculations for the prooosed RCS 

oroce;slnQ ~hroug1 SDS ano EPICOR-2 . ine ·1alues of coll.•n 3 of the taole 6.3 

are about t1 factor of 100 lower than would have been estl-rated by the c-ethO!l 

of the original SE~ but are conslcered to still be conser1atlve. The \alues 

in colurn 3 are t~e as~uTed ~alues for tre release rate to tre en1iror~ent. 

The 1alues 1n coi~Tn 4 are tne concentrations at a dow1~lro alstance of 0.5 

i:!lles fro~:~ the station •1ent. assuming atl'".osphere dlsoer~lon 1S calculated by 

the most restrictive data oubllshed In llUiiEG-0633. {fable H-3>. The hlgnest 

value of <10 fro~ tnis table in 3.996 E-6 ;ec/M'. Using this factor and tne 

dose con~erslon factor for tritium frcr.~ Reg. Gulae 1. 109. an Inhalation aose 

wa~ calculated tor the ~rost restrlcthe reclolent. an acolescent. ;his dose 

w~s cllcuiJ"ed =~ :e I .5 • 10 ' mren/yr. 

As shown bJ tn~ 1\lue or su~rratlon of the C•/MPC( at tne bette~ of colu~, 6. 

the total ~a.lmu" yearly average concentration fer all the lsotooes Is 16.5 

mi l lion times ~re restrictive than allowable under the guldelln~s of 10 crq 

20 using the more restrictive of the "soluble"/"lnsoluble"' fcrrn of eac'l 

Isotope. 
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Table 6. I 

Positive Particulate Samples Identified as Cs-137 

Dates 

9-28-81 to 10-5-81 

12-7-81 to 12-14-81 

12-14-81 to 12-21-81 

12-21-81 to 12-28-al 

1-IR-R2 to 1-25-~2 

6-14-82 to li-27-112 

'J-20-82 to 9-27-112 

9-25-83 to 10-2- 83 

11-20-83 to 11-27-83 

Curl es .Q.f... Cs-137 

Tot~ I 

3.17(-'J 

I. 64(-8 

2.<19[-7 

Z.88E-9 

4.53E-9 

4.46E-9 

6.16E-9 

1 . 73E-8 

I .09E-8 

3. 15E-7 Curies of Cs-137; 

7) 

Curies of Cs-134 

2.52E-8 

2.52E-8 Curies 

of Cs-134 

OS6·l.</LC 



Table 6.2 

Stat lon lrltl un Release Values 

SOS ?lnq lA 
SDS Ping lA Station Vent H-3, fraction EPICOil-11 

Oates H-3 L Cl t--3, Cl c f Station 'lent H-3. Cl 

9-14-81 to 
9-30-81 2.99E-Z 5.24[-1 0.0367 2.91£-1 
Oct. 81 5 .11£-2 3.25£0 0.0176 I .O:iE-2 
Nov. 81 1.17(-1 I .JOEI 0.0090 I .Z0£.-2 
Oec. 81 6.64£-2 t . l~EO J . 05B2 3. IOE-2 

Jan. 82 S.i'OE-2 5 .77[0 0 .0099 3.06E-2 
Feb . 82· 2. IZE-2 t.6oE-t o. 126:! 5.77£-3 
Har . 82 3.5-!E-2 3.97£1 0.0009 7.71 E-1 
Apr . 82 2. 72E-2 I .SOEO 0.0151 2.30£-3 
·~a; ;2 I. G2 E-2 6.31£0 O.C016 1.<:6£-3 
Jun. ii2 9.60£-3 3.06EO 0.0032 6.39£-3 
J•J I . liZ R.SOE-3 1.0:2£0 0.0060 6 5SE-3 
,luq. t!~ 2. 17E-2 l.o!•)E' 0.0016 1.11£-2 
Seo a~ .:> SOE-3 l.o!dE I 0. 01."'06 1.3:-E-2 
Oct. 82 I . 38£-2 1 .17EI 0.0•)12 1. 33£- 1 
r~o·1. n2 2.8.1[-2 l .oiiEO 0.0151 6.501:-~ 
Dec. ll2 Z.OSE-2 I. O~ E1 0.0020 2 .Ot:E-2 

Jan . 83 1 . 44[-2 3.83[0 0.0038 3.00£-2 
Feb . 83 1 .08E-2 8. 0.1£0 0.0013 1.01£-2 
Mar . 83 1 .05E-2 3.53£0 0.0029 6.20£-3 
Apr. 83 3.00£-2 3.03£0 0.0099 1.02£-3 
Hay 83 7.ROE-3 1.61£0 0.0048 3. it E-3 
Jun . R3 ~ .1 3( -~ I. 33[ 1 0.0016 .1 . 82£-3 
Jul. 83 9. 50£-3 2 .13EO 0.0045 3. 56£-3 
Aug . ll3 7.C0E-3 3.1 SEO 0.0022 1 .O~E-2 
Sep. 83 1.33£-3 2.60£0 0.0005 9.10£-3 
Oct. R3 2.3-1£-2 Z . 1 SEO 0.0109 4.24£-3 
Nov . 83 3.48[-2 2.41[0 0.0144 < LLO 
Dec. 83 L.:J8E:.2 2_. 83EQ 0.0049 <_ LLO 

To tal 7.175£-1 177A 1..:4 

Cllmonth 2.61[-2 6.45 S . .?ZE-2 

• ,' 4 • 



Envlronrr~ntal !le leHe Cllculatlons for the Prooosed 
---;icsf>-lcce;~f.,9 Through sosancff?fco~- -

The dll'Ount ~f RCS to be processeo o·1~r a ;ears tir.1e Is projected to oe 1. 3 • 10' 
gallons. Cvncentratlons of tile vMious radlonuclldes In this volur1e are <1ssumed to be 
a~ tabulated below. 

Table 6.3 

Cone. Cone. at 0. 5 uni t s 10 CFR 20 c~ 

lsotOJl! !J._Cj_/ mIl Cllsec. --~~!J.!?1.L - - l<~bLe II Col. M~ 

Aq-11 0'!1 d. SE-Z , 4./E-13 < l . 'J E-23 JE-10 <6.3£-14 
Ce-14~ I. 1 E·O 3.4[-16 I . .:E-21 2(- 10 7.0£-12 
Co-60 I . 1£ -I S. JE- 17 Z.IE-22 3£- II) 7 .OE-13 
Cs-134 2.3£-1 1. 0£-17 Z.il£ -22 4£-10 7.0£-13 
Cs-137 4.'JE ·O I . 5E-15 6 0£-21 SE-10 1.2£-11 
Ru-1 06 J.:!E-1 J.'Jt-17 3.JE-22 ZE-12 Z.OE-12 
Sb-125 S.OE-1 I. 6E-16 6 . .!E-22 9£-10 7.1E-13 
Sr-'JO '). JE·O 3.2£-15 1.3E-20 JE-ll I . 3E-10 
H-3 3.)(-.:! 2 .9£-~ 1.2£-14 ~E-7 6.0(-8 
U-235 ' l. ilE- 7 1. 2£-2.? .! .3£-28 <1( - 12 I .2£-16 
U-23d' l.4£-ii 7.GE-22 3.0£-21 3£- 12 I .OE-15 
Pu-23n · .: . /E-7 1. 5£-22 6.0!:-28 7E-l.l B.GC-15 
Pu-239' a.~E- ·l 2.6£-19 I.OE-24 6£- 14 1. 7E-11 
Pu-240' 2. 1 E-4 6.5£-20 2.6E-25 6E-1 .! 4.3E-l2 
Pu-241' 1.4£-2 4.3£-18 I. 7E-23 3E-12 5.7£-12 
Am-241' 1. 4[-4 4.3£-20 l. 7E-25 2£-13 8.5£-13 
tlp-237 ' l.lE-7 3.4£-23 1.4£-28 I E-13 I .4E-1 5 
Np-339' l. 7E-8 5.3£-24 2. I E-2'J 2E-8 I. I E-21 
<Gross a> < l .2E-3> <3. 7E-19> <1 . SE-24 l <2E-14l 

c( ------- - -- -:--6.' osE-=-a 
TOTAL t'PC• 

Vdiue~ calcula ted according to tne Ce-144/fuel ratio v~lue Is calcul dted bf the 
ORIGEII Compute r code ,~; proljrarr.med for the T'~I-2 Opera t ional history dnd a decay 
time of 5.5 year;. 

') -



Chapter 7 

Accident Analysis 

Because of the Inherent ~afet1 fe~ture~ or the Sub-erqed Dem!neral!:er Syste~ 

and ma(lmum utilization of e•lstl~q sit~ facllltle~. potential accidents which 

Involve the rele•se of radlonucl!des t o tne env!ron~ent are minimized. 

Hypothetical accidents durin~ system operations are proposed and evaluated In 

the fo llcwlnq .n:;essnent. The follo11!ng ,,cc!dent analys i s ha~ been performed 

l><~sed on the assumpt ion t ll<l t !eo l!te beds ar~ r.ld! o l ogl c,,l l:l loaded to 60.000 

C!. Should h!gheo , ,,JI :> IO·JIC .\1 l cddin~s te dPt~o mlr ,'1 II tJe oPO• o oriHi.'. the 

acc!oent an<llys!s dill ne o~Hse>~en u;ln~ tne nlqheo· nll o l ~'l'"'' "'"""l'· 

7.1 Inadvertent (HII"p!ng of RCS .. ater Into the spent fuel pcol. 

Assur::pt!ons : 

I he ~ff I u!'nt 11 ne to .,., the 1 · n 1 I r !I teo devel ops .1 I ear Jnd I~ not 

detected !mediately. Cont.ln!nated wHer Is released Into the pool at a 

r .1te of 15 <Jpm foo ,, period o f 15 minutes, <225 gallons or -IS curies>. 

It Is nsumed that the tot\1 ,\Ct! •ilt~ Is m.1de up of o. ~CI of Cs - 134 1nd 

4 . 2 C! o f Cs 137, o) .'J l C! ., ~ Ct- -1 1<1, S 4 Cl o r 'ir 1•) . lnd ). ) C! •:> i 

.. J].I l.,) ~ ~l l' qoa 1+ J ... I .rtt ,.o H\ ! t\ J • i ''t : ~ 1 .1t: •t 

~ · : . 



levels of 0.017 11CIIml of totdl 3CtltltJ or of 0.0075 ~oC1/ol of 

gaiMia emitters This Hlue is cnly about 37. o '" thi! ·,ai:Je olculate:j fer 

the Sd~e dCCident assumln~ QB "su-p" wdter ~dS lnaa1e• tent ly pu~~ed into 

the fuel poe! water. 

Occupdtlondl E•pJsure Effect~ : 

The dose rate Is calculated to an inut~ldual Jn the walr~a~ lt a cotnt 

~hree feet above the surrace of the .a ter using the lSOSHLD-11 cc~outer 

code. The depth of wate• 10 the pool Is 3R feet. The c.llcul.l~ed 

m.l•lmum e.posure r-He at three feet Jbove the ~urf.lce I,.:.: -l<lt••·. 

Atll~• ~uch an ,l(CJ<Jental leal t~ oool ~ ~u lo C<Jn "l •n i r:t•'llcou·:., .:;r 

alpha olCtl ~l t •/ Sucn a l~a· . cu ld I':!QU III! tnJ• "'()II! ·t· '"')ent 

conta~lndt ion ~ontrol oroce•Juo e> ~oultJ h.l·.e to be n;tal't>d ' •' ore1ent 

alpha activity frot:l lea·11n:; tre :!·JC . Cleu•uo 

passing the water through • spec!1''J poerl•el 4.4 lln .. r~. ne ''~ Ia• 

to the SDS lln~rs and ore >lniiJt to t~e r; : ~ q 

Off-site Effects: 

A •evlew of pn~vlous SOS ooerdtion ~ttcws that :hi~ accl\lent dces not 

•el~ase measurable 1c tl v•t1 to :tte envlron~ent 

~~=- ctl]ntrlCH1l lr'CI~ i 'it:') in t···1 .,.t · ~ t: ... un!\r\ ' i'"'": t ,.,~\ ~·~.O~li·~ 

J,..y,l1 \, r' •P•' ··"'l \ , ' ti'c;u1t ! 'hi J h.r tt·l·ti 1 \CCi h"r,• : .,J. · ·l' 

rl''': t •.t•1 , J' c r • 1 : 1 1'! 1!\ ,,, 1 ~'"'''' en : • 1 :• 1 , , .. -. • tl 

rC\.'ll hH~ :..\l's Uhf '"'l' t•»tH'C~ · ~ .,,. ,, :t.' :u \: 



Con.f.lu~ I on~: 

This hypothetical accld;?nt Is evaluated under conser·1atlve a<aumptlon\. 

Although the analy~1s of th l' nypo:netical accident provide\ results 

that lndlc~te radl·.lon field of .l.~ r:-R/hr ,1[ a ll!vel th•ee feet aoo•Je 

the pool surf.He. Jrea rJtflatlcn monitor aiJrms 110uld l ndlcHe its 

presence. Per~onnel ~auld be evacuated to ensure that occupational 

e~posures are limited. 

Off-~lte ··adlologlcal consequences potentlallv ce.ul:lnq rrom tnls 

hypothetical 1ccl !Pnt ''~ ln-;ijrnfic ,ln~ . 

-' pipe cup turf' ccciJr> In the inl·•t I lne to the fl 1 1<-• ~ 1bove ~ate• level 

minutes beioce the pump Is ,topped. Contamln<Hed 11ater sprays fro11 

Hound the ll'll! brld ~hleldlnq. A tOttll of JR rpllons of "Her l; 

~pread onto a '.urface ar•a of 100ft.' and JJO q1llon\ of contlmlnat~d 

oiltec· Me .Jc 1lneJ Into :n~ pool. It 1-: fc11 th~• ,-.~ur-t>t! thlt thl! 

,_,,,tJminlt~d .Hte• ccntltn., •1.•, fi5 Cl/ rpllrn of 1 •I II lf In the ~·'""~ 

t (. I h.'f\' 



Occupatlonll ~·p~sure E[fects: 

A~ a resu lt of this hypothetical Jccldent. flv~ ~lgnlflcant effects are 

postulated: 

I. The madmum garm13 etposure rate at the surface of the contaminated 

floor area Is calculated to be 100 mRe11/hr. 

2. The ma<lmum beta e~posure ra te at a point three feet above the 

surf,lce of the contaminated floor area Is est lnated to be 

560 mR,ld/hr. 

) . The e<oo•,u• e •Hi! from the :;un.~r~ or tht> c.;ntanrnJt~·l ~pent rue I 

pool wHer;. H a oolnt thri!e feet abo1e the ;ur tace ~auld be 

.IPPI'Odmatel~ 6.3 mRem/hr IJ.lmmd, ""d ~32 f"Rad/hr betJ. 

4. The pool water w)uld cont~r'l .rbout 1.5 mllllcu• les o r ,\lpha 

activity. and 

5. the floor surfac~ would be contaminated with about 0.! mllllcuo l;:s 

of alpha activity. 

Offs I te Effects : 

() ( 11cu1t··' tt ,1 (t"1 ..... r ,,rl''•jt t ns it lr. r~n~~··. 1· t, ... 1 .. li. ~t~:"'~tJ p,,,:. 

•'.ll., t th•' t": t 1, • r 1 JH ',,.: t • :-e 'hl' ptr·' b 'C ri\ 'i t 1' t • r•·) ,., \ t t,in t'··~ 

0 

•• ' ) I i I :l I t ,. t I \ i j t • I ~ ~ \ I '"' J ' • • ~ J : I .. t ll t~ 



Fuel Handling Building by the FHS H~V sy,ten . hlch Is fllterea throug~ 

H[f'A fll ten before the aIrborne effluent • each~s tne en·ll rcn~e:'lt. ine 

offslte concentration Is ~a.ln•zed by as~u~lng the acti~lty is evacuated 

from the FHB In a 15 ~lnute tl~e period ancr. con~e1uently. the 

hypothetical releHe to the en•llron.,..ent ::.ccur s CH'~ d 15 nl~u:~ c~rlcd. 

Release oarameters for this accloent are as tJtul,ted belc~ Credi t ~as 

been ta~en for only I of the 2 HEPA filter la~• s ~f the Fn6 e •haust 

filt H system. 

<;_onclustons:. 

Analy~l; of th•s h·,pothi'tic•l acclilent, >t• .. "·: ~.en vnaer 'n"' 

conse•vatbe JSSU'~'Ptlcn> ~f the dCCl'len · . ·••e -:r:l t:'!nt ccnce'l:nt·.;n-; , 

for a period of 15 minutes • • He caiculatt>il t<> reJc., 1 l,:> ·.o>I s.tcr t"lt 

the surn.ltion of the inilll:luual. Cii'·'?C •Jlues I; i·H.0' tn:'! 

dllo~able. Credit f<)r the neglec'ed ~[P- •·t:~r '"~a les' ccn~er atl e 

)/Q .. ould reduce this :··ncticn to \n even lc .. er •.11 .e 



Re1eao;e Pard~eter s fo• a RCS Pipe Spray Lea~ 

Isotope 

Ag-1 10m 
Ce-1 44 
Co-60 
C>-134 
Co;-137 
Ru-106 
Sb-125 
Sr-90 
H-3 
U-235 
U-238 
Pu-Z3a 
Pu-239 
Pu-240 
PIJ-2l1i 
~'1-~41 
11?-2 37 
14?-~3') 

Relea>e rc~te 
t o fHB <clh l 

'2.4£-d 
I .RE-6 
2.7£-7 
3.7E-7 
7.3[-6 
5. I E- 7 
R.OE 7 
l.bE-5 
5.6(-R 
li. I E- 13 
J.i!E-1:! 
7.5(-13 
I. 3(- ') 
3.-l( 10 
2 2£ i! 
~ 7( Ill 
1./l[-13 
2 ./[-1 I 

"CCI 'lent 
Stat ton 'lent 

Re1else R~te lcl/s> 

<2. 4t:-11 
t .aE-9 
Z.7£-10 
3.7£-10 
7. tiE -'J 
5.1 E-10 
ti.OE- 10 
1.6E-a 
5.6£-11 
6. I £-16 
) .i!£-15 
I .SE-16 
I. JE-1 ~ 
3. •l( - 13 
! ~£ I' 
~ -~ E-13 
I .nE-1 1J 

2.7(-17 

EA Concentration <CIJM'> 
<at 610m with 
IIQ•1.3• 10 'S/M1 l ' Cx/fiPC. 

' 3. I E-14 
2 ) [ -12 
3.5£-13 
4 .t!E-13 
I GE -11 
6. 6E 13 
I .OE -12 
2.1 £-11 
1. 3( - II 
I. •JE-1 J 
•I . 'JE- 18 
'J ilE-19 
I. 7[-1 5 
4.4[ 16 
2 "\( 1-1 
.! . '•E -ltJ 
2. ]( -1 11 
J )(<•l 

<1.0£-4 
1.2E-2 
I .Z E-3 
1.2[-3 
2.0£-2 
3.3£-3 
1. 1 E-3 
7 .OE-1 
3. 7£-·1 
2.0[-7 
1.6£-6 
1.4£-5 
Z.i!E-2 
7.3£-3 
). /( 3 
I 5t:-3 
;! ~E - ti 

I >l(-12 

ct o.7n6 
IOIAL ·~PC 

' The ( /Q v ii Ut' ChOS.."l for thL l nl lj'l:; t I )ol") ' ,trl I .n> U'ii!tl b~CW~e o i 

/./Q. 

A'i sllown It t ne bottvm uf co l u-,n 5. t ne >vnr•.n •cn of tho! C· Is only 79'1. oi tne 

~pec lilt>tl I 0 fo r this o;c••n,l tlo 

~ • : ' I 



Even though high surface contamtnat ion level; e• 1st c1t the floor area 

and the ~pent fuel pool waters are contaminated such that the total bOd/ 

could be e1posed to relatively high radlc!tlon levels. c~o·ea radiation 

monitors wou ld Ind icate the oresence of high radl.nlon. Personnel wculd 

be evacuated from the Mea to ensure that occuo.ltionai !! •posures are 

limited. 

7.3 lnadve!_tent lifting of prefilte1· abo·te pool surrace 

Assumption>: 

It~ ~ l S ~ I .!l'l'!l tn.n luP. ·o ' · ,,llJt'i' ·n til~ Clll'e t;)l1ti·JI >tHem . :he 

ove1 I~>' •' ' cr~ne mo·.·e~ t 0 wHJ tr>~ lviJinq o.l/ Ht·'• r,u111n:: one e·oenceJ 

fllteo to th.:> r.oadmu:n ht>lght oi eight reet belcw the povl sunace. l:; 

the c1 .1ne 1rove-. towrt~ u the oay. the han!lllnq tool hit '. the end oi :he 

pool ana tne filter Is ur<.~qqe!l from the water <"ro;lng operati ng 

pt!l sonr.e I. 

Analyst'. of the Jtcldent Is pe1 foorned by •Jsln•J ,, r.otnt ~ource 

appro<lnatlon and calculating the dose 1Jte at a Jl s tance of 15 feet 

from the fllte1. The ca l cul.lted dose rate Is 21 R;:omlhr ,l nd Is bc~sed on 

''" JSSV"li'd fllter loading or 1•100 curies. 

tt •''· t 'i ,. r 'At· t: 'I ' I r. I II t II t ·' :·• t t' • I' (I 1; t ''•' 1\1 t.• ,.... ,, 

1) 1 lliJil I t l ll 'l I T 1·• 1 I 

',. . .. .. 
• ' 



Off -s 1 te_ Yfe_ct;: 

Airborne contamination as a result of thl~ h;;PQtnetical dCCicent ~ooould 

not occur since the particulate actl\lty Is fl . ed o~ tne f!lter ele-enti 

~hlch are contained within the f1lter nou;·n~. 

The Increase In the radiation l!~'JI?l at the site bounddl'i •cuiJ nc: ::e 

significant due to the shl~ldinq cnaracterlsttcs of tte ·uel b~tiJlng 

walls and the distance to the site toundar1 . 

Conclusions: 

lhe cublic hetlth tno saretJ 1: 'lut cc;-pr.::JI"el H • ccn:;.?Ou .. nc<> cr t~n -; 

hyoothetlcJI ~ccldent. 

AHumpt Ions. 

It Is assu~ed that d~e to multiple fatlurei. J :eollte vessel Is l l fteo 

from the pool resulting In :ne e.posu··e of ol,lnt operating per:.::nnel. 

Ana lys I 'i of the ace I dent Is rerfor red by rr01e ltng t~" :eoltte •.::n 

~'ch.tnget b~J In cyltnd•'Cl• '}!1c~etq and olculttlrtq th~ -j.)st! •He a:~ 

dl , t '"'" or :: "'"t fron :h·• till l~t? '' t"l? :!?o'l :e 1 '1 "' I''''~" ·~, 

C\l lULltt.'J t ! O .l~ I \h' '· \POI""d':'\ ..l. )JI 4t."'\fht t \~·1 ., Hl ·• '1) :'-•:t!J 

U"l • •~n• ,,,. ,.,,. 11 1 •;a 

,, '. ~ IJ. 

.. 



As the zeolite ·tessel neMs the sur lace of the ;pent rue I oool water·. 

Mea radiation 1110nltor alarms will autOI'latlcall; sound Mrnounclnq the 

presence of high radiation fields. Personnel would be e1acuated frcm 

the 1rea to reduce occcpatlonal ~oses. ;lrborne contamlnltlon would not 

occur since the activity Is fl•ed on the :~olltes. 

Offsl te Eifects: 

AlrborM contaminati on a; ~ result of :his hypothetical JC<.HJent wculd 

not occur since the ao lllr:r i~ cono ln~rJ .;n the ze.:,ltte· •. on! ch H~ 

connlned tn thl' ion e •ct:1 n;~r .e;.el. lit!! rnc.-else In th~ rHJia tto• 

level at the site boundJrJ ~Jul1 ~a t oe :i]ntt lcdnt due to the shielding 

pr ovided OJ tnl! Fuel Han.tll nq Bulldln•J rl~IL anrl the dlsttnce to nJ 

<;It<> OC,t.n JH •;. 

Ccncluslcns : 

The public health and saf<>ty Is not enddnqered JS a result of this 

hypothetltJI Jccident . Occupational e•po;ures 1re minimized by 

ev~cuatlon of the area. 

~. ~ . 



It Is assumed that due to a failu re In SDS shipping co.~sl handling 

equipment an SDS cask containing a zeolite ion e•changeo· Is dropoed fro-n 

the Fuel Handling Sui !ding <FnB> crane to the fl ooo dt EL 305'. The SDS 

shlpplnq ca~l Is assumed to orop from the madmum co ane 11ft height. 

Upon Impact with the floor at [L 305'. the SDS shipping casl Is assumed 

to e~perlence rupture as well as rupture of the ~eollte \esse l, thus 

e•poslng the dewatered zeoll te o eslns to the FIIB oltmosphere. !he 

ooldlcltlon ;ouoce i~ appro (lmate ly 2730 Cuol~s o r 0:• 13•1 1nol 

approdm<Hely 51.')00 Cul'les o f C;- 137 on tne ;:eolote lon e•cnanqe 

wedla. fhe contribution rrom o ther Isotopes on the ~eolire ~edla and 

res idual contalnnent building sump ~ater (flble 1 .II In the lo n e .c~ange 

m~>dlol lo; negligible; It Is JSsune•J thH 1 fHtoo o r I•) • ''f the 

Isotopes Me lnstant ,1neously rel"clie<l to the FhS ,Hrno;pheoe llll'i 

as~uwptlon Is conservative becluse the ls~tope~ are ~tsoobed onto the 

zeoll te medl,l. I hi.' Fuel IMnlll in·J Sulldln•J •tEPA fll ti.'o s ..1o P dHumell to 

have an efficiency cf 99". 

Oc_c upatlonal Effeqs: 

A~';uonlng lhJt the SDS Shipping CciS~ ouotuo<)S Cv:rol~tely e•poslng the 

zeolite lone. ol.wqer CO'lt.JiroloJ 'hl' \Cto·,it. r{'n '.ned lbC'.'!! . the 

Cll cul.ltrol tlO><' o,lte o, IPI) II)olf" ll,>l -' ;.11 ~,,n/no 0: 1 •JI •, :Ini o' •)I :v 

.l'l'. • !lot I n ,•o•l o s "'II 

~ t 1 I !... 



announcing the pre~enc e of high radllt ~n flelos. P~r:on~el ~ould o~ 

evlcuated rr~ the area to reeuc~ raelatlon e•oo~ures. Alrcorre 

contamination ... 111 not cccur If the zeolite lon e•cllar~e ·,e;~el; rt-rdl'IS 

Intact. Hlth the assu~ptlon tnat t he 'es~els r~p t ure dnd rddlcactlle 

r.:Her I a I becor.es a I t borne. the J lt :-orne dC t 111 ty .. 1 II :c r.,::h:ced :o 

c~cceptaole le·,els by the Fue.>l Handling 6ullolng "'lAC 51 st£>~ prior :o 

a tmospherl c re ·ease . 

Operational Effects: 

I. l~oact on ~J>te~>. ~tructures lnd c~pcnents has b~t>n ccnsioered 

.thlch cou!u ccs.lol;~ r~~ul t ,,, \J·,<>•>el : •:r~ c:I~ J •hi' l t:tii :: ' :> 

cperate these Reactor :> J ;n· ~ :.,re .. · nn.;.,,· I 1..: r unt~ld ' .Jel 

safely, cr '113intaln the•e Plants •n ..1 ~l:c c::-lo ;nu:oc .. n c...-• J it•O'l. 

2. Analysis has been cond·JCted ""''" oencr;to H.>~ th.H ; :)O;tul,·e·~ 

505 Cas~. dt l:l along tnt> proposed t' v.el pdt~ "~ul .-1 :-~ot c!J'.i:'t ,el. 

c~frect either TMI Uni t '·or Unit • 

Off-Site Effects: 

The Increase In nutation le\el at the site bounda• .,. .. cul) not te 

sl Jnlflcant due to the shielding provldej b~ the cHs .,1'· and •he 

dl\tancc to the <>ite bound.lty, li t~e ':iDS cas• •u:>t.J•"; ~·~"''~; 'IP 

l "ul !'•-.•,, }l ll••l ,,,, • '·p 1 t:t'rl : 1 l '' tt' "\ ,,. :J ""' ~' l •: •-

.. :-



Conclusions: 

The public health and saiet;~ dre not cc:-p1omlsed JS ,, consequence of 

this hypotnetlcJI accident. 
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Lhdoter R 

co~du~t of CreratlCOS 

The 505 proqran for cperdtions Is al~lded into ~ ~ha~~~ lporoJch. !~~se 

phase~ are: 

8. I System Dt>vt!Jcpmt>nt 

System dt'velcpment activities h1ve b~en per f~·~ea t~ ~~~ur~ ·~Jt 

c<:"'ponent~ 11 e devt>loped sreclt lcally to ~e<>t tt·a ~-· ~r: • .,, 111":-J:t:j ~t 

IMI 1na oerrorm In the ·n:enoe j -aoner. 

1111.' lon-e•Cn<lnqe prOCiS~ ~~ l >~Ell .. n.jt'o ,tvvJ on~e~~. [>En tt>.;~gn 

ion-t> •Chan']e r:>edl.t r l .E t;~e!1 iro U~t' I,,. lt:PrO<'I'"iti'h S') .e,l!'i 0! r:>~r.> • 

. , Je·,el·•pmt>nt progra-:~ .. ao; ccnduc:ej tt t"~ "a• Rt;l:J• •n · · -~ ~ 1 

ldbor,Hot y. the results o·· .. '11C'I ,,, e !•c,,..entt'·j I 'I u ~'•• "'!- ·.:.:<:. : v 

t>nsut e th.H the rredi' ;<?l.>Ctt?J tor ust> 1 T:41 p•o: ldt'J '>Jt ·r;;:eJ 

performc1nce ch.tracter \;tiCs of vMious -edla uslq Scl"'Pit'> c~ the w.Ht>rs 

t o be processed .Jt Tt-11 In 50."1\' c,He>. 50S et iluent •Ill be poll shed by 

(PICOR-11. 



1!.2 SyHen p, ecpe•l_tlonal r~;rlng 

Prior to u~~ in th~ SOS each ve~sel ...-111 "e hJdrost.J t lc.Jlly tested In 

conformance ~lth the requlrerents of ~r~'lcable pQrtlon~ o r the AS~E 

Boiler and ?•~>s:•Jre 'Je~s~l Cooe. Upon cc;rpletlcn ,~ ccnstructlcn. the 

~>ntlre SJHe, .. 111 be pnpv:~nlcally testell to •1'i>ure ~~ ~ ~-in~e 

~pPrJtlon~. rne ~;ste~ ~Ill be tested to Jn lnt~rnJI or~s~ur! o• no 

le;~ tnan 1.5 times tne design o•e~sure. 

lndllldu,J I conponent oo~•JbllltJ 11lll b~ usur~J curln'1 the 

'·'":or/puro ··ontl• n 1111.l. centro' ~cherre. nil I 

coJI~Ct'rn ;u•-':l';t~m. d'•1 Ot: •;:~'; ... ~·J t "' .. t:rl·, .. Ct"~flG1 l 1t.~. rti • er; 

ro• the t•e•trent c · · ne coliec·~u 1J5~~us dls~n ••II ue t~st~J orlor t~ 

•nitl-\1 o~~ntlon. SJ~ter ore·.C!IJtl nJI t"'itln'J ,,•ll be .1CcJrpll.hed 

In ICro,J Jnce with lrP••)';i?.J P•·XeJ•II"S. "OS ;y~t~., tnstlnq >~Ill be 

Jpproved by the GPU~ ~tart-~p Jnt.l Te;r v ln3g~· 

Sy~tem operations will be conducted in lCCO•<I •nce ,.ith w1ltten ~nd 

approved procedures. These procedu•es •Ill b~ appl lcJble to rc•mal 

''J;t~n OPt>• HIOO'i, ·'ITerqe~C/ 'Si~u.HIOfl'i, lnd rnr,ulret! ~.llnten.lnC.? 

•' :olut Ions. 

' ,. 



Prior to SDS oper:Hicn, form~ I ciHSfQ')I, In-: to uctlon will be cro·ltdi.'d to 

~J~tems operations personrel to insure tnat adequate • ncwleJge is 1alned 

to enc~ble sc1fe c1nd etficlent op.:otlon. Duoln') s _,He"' ope oati ons 

on-qolng ooerc1tor eval uc~tl ons will be ccnducted t~ ensure ccnttnu!ng 

sa fe and efficient SJSten ooeoat!Jn. 

8.4 S;stem Deconmlss!onlng 

lhe decomm!s~loning plan foo· SDS Is being develoot!d. ~n out I tn~ oi th~> 

planned ~pproach to deco~nisslonlng Is shcrln below. 

The b~sls for the rJPcorr.~osstcni'lq pi,., Is ~on : . ,,,, SoH r,>• rptJ 

lJemlrera!l:ltiCn Syste11 :s 1 'c-"o·• Jo/ ~ .~-e"~: o ; lu.nilHtcn 1n·l 

o e no~a I .;Ill cause no peo mnen t o I Jnt chM11t'S 

ll Equipment anJ l~terconnecttnJ o!ptng .;ill be decont\~tnateJ: ~n~ 

leve ls to whi ch neccntl~tn\tion is ~ccc~pl! sh ed rill! ~Prend n rhe 

ln ti!folled d!soo It ion of on:.tb ldo.nl Item~. I.e .. tl l soos ll o• ··euse 

~~ The system ..,lll be dislisNobl€d. componen t by co.nccn~nt. 

)o :-t,ojor syste:n COr:'ponents on Ol' :toreJ t.:Jo I 1!-'r Ui ·' oo· dl~oosed of 

,ot 1 IICi!llS-?J burl l l flcll!r: . 

.· .. 
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C'lal!_ter l 

t. t Project Scope 

The decontal'l lnHion of r1e INI-2 Reactor •:ootant Syste'll t 'lCS> 

require; the or~ce>itng of the radioactive contamlnJted ~lter to 

reduce tne J ct l~l t! t~e•e•~. T ~e pr~sent actiJit y !~vel cf tnls 

><lter I; ) '·"" ~~ i l!l'-:? ' I. f.J oHe. In e·ces; or l.COO.OOO 

gaiiJn; c· .att>• na1t> ~een orocesstd frcm the RCS. Tne f~eo ana 

bleeJ cprr 3t io~ ••~ t~e SuoTerged Oemlnerallzer System <SDS> has 

reduced tne •adl a~ucliae concentration of the RCS water; 

specifically the Cs-137 concentration has been reduced from 14.0 

~CI/cc to the prese~t .atue of aooro · I~Ately 0.3 ~CI/cc. 

ih: > • eoo• t cescrlbes tht> nrocl'>~lng .;;t :ne RCS by tne SOS wh1l~ 

ma lntalnln~ the RCS In the partial!; drained. open condition. Tr e 

•JeSIIJn fe\tu~t?i of this p.-ocessln<:J metrv'l will utilize . 

1. proven processlnq cJpabllltles of the SCS, and 

Eo sting plant >ystet:~s In ;~ ppo• t of the SOS. 

l -



Aater :arple> rave teen tc•e'l con:lnuo ... s 1y fr~-: tt:e RCS to Identify 

,cectfl c rao·vnuclldes ~~~ ccnc~rtratlcns, and clant c~e~ls~ry. 

T;plcal resu·:s are 11steo ·n Tao:e 1.1. Thl~ dat~ Is oaseo en 

~ctual samole~ :Jf~n q:s a~:l. ' tJ Is decre~slrg dLe tJ 

·rloioac-1-te lleca .' ar.a 1 e~Ldg!! ·• o"l tre qcs wnlch H :e• r.q ~.tJe ilP 

0/ lnj~ctlon of clean -ater 1nt~ tne QCS. and dLe tJ bat:hes ah1C~ 

nlve oeen rel'lO\'l'd for SDS CW'l{e~'"'9· ·lgure 1.1 ~hew ~ "cw 

,._~,~~~1 t ~r the~~~~~· nuc·,1~i ~l~ decr~a~~1 w\tn •e:p~c: tl 

,. , ,..,) L..,rrf!ntl·' S:l-::~ J.: :~c~ 1t:~ t1"''"''i '''·e t~er- •c r 'J'' o;tcJ ii_. 

~' l'l,. ,. , ..... ~ ~ Jue tu ~n3n:J'n; '!CS cheml~ · ·:· oararHe•s. Tne 

)t-1:5 w•ll t- !'l"()o!?J ';)/ tatcnlng llater rrc"' SCS tnrcu~" £PICOq 

u>lnq ~oql'liC •e>•ns . 
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On a batch basis, raalo~ctl~e RCS water Is letdown to Reactor 

Coolant Bleed Tank <RCBi' "C' .. nile clean water Is Injected Into 

the RCS frcm RCBT "A". RCS wdter Is then pumped from Rt:BI ·c' 

through the prefilter and final filter. RCS water tren goes 

through the RCS manifola and tne 50S lon e•changers. The effluent 

from the len e<changers Is routed through the cation ~and filter to 

RCBT "A" for chemical adjustment, If necessary, and In jec t ion oack 

In to the ~CS ~s wa~euo. T~e lbove process Is reoeatea until the 

~1...) "lt~r ts l~ ccnnntnated. (?!COR II lT IY ce usea 101 or .ces;ln'J 

~el~ctel cJ tcnes or RCS J3ter unless neeaed ·or cnlortoe control. 

Tn~ o•oc~ss lng of tr.e RC$ •I ll use the e<lstlng filter and len 

e•changer ~ cf the 505. E•lsting sampling connections will be used 

011 the lnfl~;ent and effluent of the filters and ton e•changers to 

determine 1adlonucl lde and chemical composition cf the RCS before 

and after p1 ccesstnq. 

As described In the SOS TEA. the prefllters. final filters. and 

cation sand filters for tre removal of particulate 111atter. The 

prefilter Jnd tina I tllter a1~ followed by a ser lps of ton e•change 

ves sel§ contalntn1 about n cubic feet of zeolite lon P•change 

, ,.,Jt 1. Locdtt n • . ne•d .n. tnJ t' lPLilln'J of these Jesse! § , e.,,1lns 

"nchtnqe·1 trcm trt• ""~""' f p;:>rltlon used tor prcce>sln·J c r tht.> 

Rt~Jctcr 6•Jtl !lnq ~~~.,~ ... :er •• J tho> RCS •lte1 l S descr lb·•; In the 

c;or; I fR . 



ISOTOPE 

H-3 
Sr-90 
Cs-134 
C;-137 

Tt.BLE 1.1 

~CS q~OIO'IUCLIOE ,\fjO CHEMISTRY DATA 
< Jun~ i9as> · - -

~~OIO'IUCLIO£ CC'ICE" iQl\ f!C'j 
- I'CIIcc 

0.07 
2. 3 
o.ocsa 
0.1-l 

7. :s 
5230 OOnl 
1420 DP"' 



Chapte.!:..J 

~PROCESSWG PLAU DES!Grl CR!~ER!~ 

2.1 l~trcauctl~n 

lhls RCS Proces~inq Plan I~ aesl~r~d to use t~e Sub~erqed 

Oemlnerdllzer System CSDS> and ocrt lons of ec ls tl ng plant liquid 

radwaste olsposll sys tems to decontamlnat~ the RCS ~ater . This 

.1111 reduce oiJnt Pf!•">Onnel dM off sl te raalat lon e'oo•ures. !he 

~eslgn ob)e.tlves of tn!~ processing ol~n are t o uti ll~e: 

1. A ~~~·em ·~Jt t; 1~ l1decenoen· IS oo~slole r rcm e• ls t!ng 

r lJ tC' ~ ~ · ··· " ~as:e SJ~te,s dt T:H-2. rre 50S oor t lon of tl'11s 

ol1n I> a te"'ror n y syHem for tne recovery of T:-!1-.?. OnlJ 

s·all sectkn• )f e t!stlng T:H-Z pldnt syHe.ns will be used 

Z l. I 

;., 'iystem t.na• nn pro 1en performance In processing nol oac tl1e 

~dstP.. ihl! Sfl$ c-::r tlcn of this processing plln hcH 

succe;';ruliJ ueco~tJ"ltnated the Rea ctor Su!ld!ng SUMO and tne 

RCS 'oodter . 

Su~~e• J' ~ ~n-lrnr J ller Sj~teM 

;"" ').,~~nrJo:l G ~ "lrr~'lll=·"· ~./HPn dlo J~>,l';nPJ In 

JCCOt l!<~Cr> ~ l • n :n" folic~lnJ r~Jd J! .-r 1 .Jwct.••'"li 

·. 



2.2.2 

I. Code of Feoeral Regulation~. IOCFR~O. Sta~card for 

Prot~rtlon against Radiation. 

2. Code of Federal Regulation~. 10CFR50. Ucen~lng 

Production and Utilization rac1l1tles. 

). u.s . Regulatory Guide 1.21. dated June 1974 

4. u.s. Regulatory (julde 1.140. dated 1-'arch 1978. 

5. u.s. Regulatory Guide I . 143. dated July IJ78. 

6. u.s . Regulator/ Guide 8 .8, dated June l'JIS. 

7. u.s. tlequlatory Guide R. IO, dHed r~ay 1977 

lhe des l ~n bas!; for tne 505 Is presented In qreater 

C"tl'l ~n ChlDter I ::r tiH! 505 lechn1CJI (\JiuH C'l 

Reoort . 

Inti!• facing Sjstl'm 

The Interfacing systems .. lt .l the SDS In the RCS 

Proces~ lnq SJS t~m t re . 

of 

1. Rad•Jste OlsposJI !Reactor Coolant Llculd> SJ> t~m 

Reactor Coolan t H.11euo ana Purlflcdtlcn SJStl!:n 

3. Au•lllary and Fuel Handllnq Bullal nq; Hi!atln1 

Vent llat I on and AIr Cond l t lonlnq Systems 

a. Nltroqen Supply System 

5. Oeo1 l·~.n Remou l SJ stem 

~. ~l>te GJ, SJ\ t~~ 

,tJr1t:l Pr·('; rrrt: 'ontrol SJ~tern 

il rr ,•n: ; ,>J Coolin] S;Hen 

!r • r .... •t! .\t );~:·"f. 



!he deslgr. criteriJ for :~ese systems le•ceot SPC> ~re 

pre~ented In Chopter 3 of tne l~l-2 fS~R. Conformance to 

the;e crlterl~ Is orfsenteJ in tne resoect'•e :ectlcn; 

for the ;e syners i n the "'1-2 FSAR . Stanaoy Prps-;ure 

~ontroi S;ste~ dltl ~11 te ' Junj In tne TMI Reco.e rJ 

s ~~ te~ :e~c r lot !o~s a·~ "[Q i. 

Ir e ]Oat o· tnP ~CS Pr?r e ~; • ng ~l1n li ! O rcouc ~ •~n • ot~ l 

r 1 :· .. ~ucl hlo? conc~ntr ,It ! n Jr C; In t ,~ ><.S o lt> .s •.,an 

.• CIICC. l :>e 'lCS Chenl H r'l •• II :;e "' ' '"" 1 1r.;c <IS rol •• ; IS 

- l nl ;~;ul'1 : 

Ch lcrllles 

pH 

Sorcn 

5 t:P'll 

. 1.s out , n . ~ 

~J50 !)~1'1 

lne o roc e ,~• rJ ~~ -d:e· :rr~u qh t·e 505 ts rot e•PeC'o?d to nave an, 

un~e sl ra bl e errp 1 n : ne c ne~tc 11 c~ J • 3Ct~ r l ' ' l : s oi the RC" 

"~ter. ''ll nt.l tnln J o• .. oPr cnenlstry _., ~~~ r.J•<'uo "':er wil l 

~n~u· ~ th ' t tOet~ A ' 

• t~ ~c ~ t t) co' ros t:n 

, )~O •'l i i)Urt..' :• i: t;o •: t •..-r.: ~ 1 '\' p ... r;-.n • ' Co , ~ n · -t•t'\ ~..- ta c 

ln t - ,.. • t • r·t' '''' c :;1: on 

' I • .II"~ I;_> 

.. t:• \l'P' ".~.; :"\' '' '"; :r ".:ldu·~ 

c,,-:.lln J • : ·•·· 

' • ~ t ~ n ::•t 

"'I... c; • J · .1, _, 

,, A '; \"' e 



Cndpter 3 

3.1 lnt n:rluctl •;n 

!hi~ ~C5 P oc~~~l n J ?'~n s Jes i1ned ;oeclftcdllJ f or t~• 

ccntrolleJ oecon ~J nln.\t iJrr or the rJdioactlle ~Jte r in t'H! llCS Jn.; 

tne tr~lt,~n: • t ~e r td iJ1Cti we ?J~e~ Jnd ~o lld rddi03Ctlie wl~te 

- nltll , ,.. or..,.Ju ~j 

., t"l :-(':, ~ rn .up;;.,r • . , .,•-:1 u tn,., , ,... i~! tn } Ol Hlt 

ir~ c;u~ cc···.t··~ · ' 1\ .u1 ! ., .. te croces~•r~j \ ,-;~~~. tr •• ;, 

s 1 ~t·•·. 1 '' • rlr ; .tnJ ~ i -p! "1 ,y~te'?l . JnJ ::-"J "' · .: •.w; 1 n1 

I n!' off IJH 

~JH "'" col lee · ... ' II ·~ ·~. tn J tJ>tJ•b' r ldl .te l liP I)J ~e~ pro ~ uc etl 

:.J rii. J or:>c t• ::ln J, ~ J'"PI 'n'J. :~ .. , :rrl'l J. 1n•J :r.t>nt S(''; llnPr 

llf ~ ·~ J 

~·'rt 'rtn .. •'\ 1 ! ~, . . .... "'l" l ''n ; ... ~:•1 n 1': pr011 :·•! • t 

r • ;~ *'": H1! 

... .. n r.r I ... . .,,. 
"'' 

r t •• , . ... 



lnterfaclnq • ltn t~e 50S c1•~ e·l~tlnq plant s;ste~s. as given In 

Section The Reac:or Coollnt Llould Wa~te Chain o•o•laes a 

sraglnq location for tne 50S for collectlnq lnd InJeCti on of RCS 

wdter fr cm Jna to tne qcs. fne fuel Handlin; BulldlnJ 1nc 

Audllc~r:1 Butlclnq n'!AC Sjste"lls orovlde tenoerell 'entiiHin') air· 

JriJ controlled air "N>"Iement to pre.ent SPil'ad or Jlrborne 

rontamt nnt on wlth the plant and o tne out~tlle en·.l•cn..,cn Tne 

!'le Stanoby 

3.2 . 1 Rr.S Pr~plr t :t cn 

'r... ' ' e' ~' ! t "; t t • ••r 1•' . .l t l I , t t ~ , l J " i J • I 'l 3~ 1 

3.:; • kr•'n llr I • I,),,. olJ'; • r ttC ... ~~ ., ~t"? tC i C' CI . e~~~· 

, ... t 



reactor ~e~~el lldnqe> 

pumc~ will be u~eo to ln2ect RC5 mJieuo water into the ~CS for tre 

RCS cle~nup prcces> 

ts 7~ o,tq at a flew rate ~f ~0 ~o~ 

• ) • .-.t.! "'( •) • '!I .. ~ -, ••,'\1., 

I hi' dol~' ~:;e lnc.:;r o? ce-o· ~,.t 

~ 1 1n:1tn 'rost :t. 



3.2.2 SPC Cper ltion 

The S tanOOJ Pre~~ure Control Sy~te~ <SPCl will serve a\ a oac~uo 

'''t~~ t' en~~re t~Jt 11e ~CS le .e l Is ~Jintllred durin? RCS 

:>r'.-• to tllt inq 'ICS .tdter oroce~slr!J, the RCST " ~ ··will be filled 

.. t : n ·o r .. hHI 50.00:0 r;.tll on 'i o r oorated, \•Jittb iP, proce\~eJ 

., :,!r , '"" rt ll 11\JCII'!~ 1r -! rnt~l; : rJ dltl r ''tnt, .,d'llr .;I ll Le 

, 1-;: IH J trt • .... o!J t or ~c, 'J• !.IO curlnq ~n~ pr,.,t-u~ 01rs 

cro~eHin J o<> r •L . r .. "liol; .. 111 c e aJJeo · o t nt .. H~r •r 

r ~a ·Jir er:l t •J t n.H" :n~t • n'~ .. Her CC"'P ll ~'> wlrn tr.e p1lnt 

che 1H tr1 s c~~lf'o j •r ~·'1.1 -;n •. 3. 

~C'l l~ tf o. n . 111 te p~>r ' jr ·~J IJJ 1 bl eeJ wJ '!!"l proce s> Af 

.i"~Jltln~ou~ll r£:M:I rJ · ~'! u' ..> lCtiJe 'lCS .ntcr 1nd lnjectlnq 

orr ltP j Ol'iC •' ~'<' J .tltr>r It tne SJ"li.! f I .. I I!" to l'l~lnt ,\111 RC'i 'of\[Pr 

IO iu~" C " tdl1 ' 

:>,r.•l 1•~ Ql"') «'PI I, le •j ; r ' 0 1 j' ft.• 11 rr.o t l l~tJ • ' 1111" '"" 

tr •• I r 1 ) 

... 



or 10 qon If a ne~IJ rn\talleo : andorper pu~o <fl qo 304), ~hlch I\ 

noo~ally Ol\connecteao Is useu The RCS water I; letoown through 

thP letdo-n coolers to RCBT OC 0
• ~~'! ol u'}'}I!O bloc~ orifice ana 

lsoiJteo HJt~~P Oe~ln~rJII:eo~ ana Fil ters are bJoass~d . As tre 

RCS ~<Heo I; lett.IO ... no ; ll"u i Bneou~ l y t~e bOrJted oo oces~ed ..ater 

l cc H~·J In RC6f ~ • I> lnj ecteo to the RCS . After RCBJ "C' ha\ 

o;en f l ii~J to "ll)oe than 50 •• CO gal lons 0 tne leucwn Jn<l InJection 

of ~< \teo rrom11n 1 to tne RCS will be ~ ecur ed. RCBI oc" will be 

r~clrcul.l!eoJ pot or to proceo;slng . .\ftero o ecl.-culatln?o 

~econt t l"ln tt l .n ot t n~ qcs rJu lo~crt~e ~atPr bv the 505 will 

CC"''"~ nce. 

JO ' rtl , !t'~ C n tJ '11~J t~J .-.\t ~r t.~r r~ • np e lt~ r t; pr-"'~Ct?~ .. ;cJ bt • ro~ 

Beth r l i ters Jre sJnJ l JV~ 

.~cone 1,1yer ts 0 ~s m sand . Hl·eJ •Jni t or t~ll .. lth tne ~o.1nJ Is 

lPD•o ·l ~dtely 6 ~cunJ, tuoo~tlrr lt~ gl l SI . nlch r, at led.t 2~ 

I r o rolr ~ rtJI,• 

~,. ,,.,, '\il t •V • tr r '\u 
1

' · •J · , 

' ~r ,.. • • ' ., . 



m.\nlfolo t o tr.~ lu'l ~> • Olln•;<"•. 

lnlt>t. out I<" ' . t 'l J ,.,..,: c ···~c:· ~ n · • ~ • • • 

th" teo · r : •e cool . ... .. ~ ..o s~ oi l" ;t -: ... ,, ... :• .·--:~.l ! 0 

~n1 ' 

' 'i" tJ ~ ''' ~ • t.) , J .... , .. n• l'' ~~ .. ~ ... , - . : \::tOle ~r~ l P'"' . \r 1 

In f ~ , • ~ .- c: ":' ~ ' 

1/]"1, •'1 ( 1 ClrltJ < • l "II 

:.·• 11 !t" • t.· r' 

1 .. -· 

~ IC ' ,._ . 

., .. .. ... 



:~ol l t~ 1r~ tne ~ejiJs or c"o•ce . , etr\cl~ntlJ l~blllze tne 

(~.tum dn~ Str0rtlu~ '" tne ~L- 51· :eollte bedl are l lvld~d In to 

t~o trJins edch c~nt~t,tn~ t•o ~r •n r~e ceds <~. B. Cl ~lth ololnq 

Jrd ;al;e~ oo ·;~I ~PJ to ~" ce• ll" ~t:nt?' :nin iMitiJt:dll t or both 

:rJini In pdrJ ll el . 

Jhd erfl ~~ nt fr o , tne :eoll ·~ trl tns : lc. s :hrou1n tOP •em~lntnq 

"c tt c.r • t r. J ·.~ Ei! l , Ju~pe r~ .~r~ r rclf 1o11.t t o tl"r nit:!. 3 . 0 1 ~ 

-~~-;~"1': ... cr .. ll 'l C~' •· •en. Jo !n-lttte r iJ1Jt t n ,..,..ni tor --c-=tr Jl~~ 

~~~~ ~ !. :ne tJltP -J~ Irol J •wr ~~n t oollln? t~e ooera I n or •r.? 

pri"'Jfl '-:n t'•CI'Mqe column; Is loca:~J Joo·te tne c~..ol. ln~I Je a 

~ '11~ •li!J .. ncl~Hr e th.Jt ccr• •tlns J cull t -I n SU"'P D collect I;>J I ')e 

•h1• Ml Jh ' urcw. :.n1 sucn lt> J'lle I> •outed to t rP olf p s 

A ltne conne.t~ • the tnle: c f 

I, J"ter"!ln~J t , I'll I ~ :I n') :~ t' tr• I vent tnd ,.ffl •Jellt fr•J"' eJCh 

i> • Ch Hq.>r 

il r JC e ~ , 4 J : •' r · 1 ~ t 'S .,.. • .. r ,"1 J t · ,.. , • r J .. •"' t'l ~ ~ C 1 l r •• J n t t' ,, I ~ •· ~' t 0 

~ ' II I n .... , n tr; . .,. • r 1 ., .. - .... Pf'\~ ' , ... •' ' ' s ,., J 

, .. , ·" ,, r u•..-: b ' ' tr ·· . b I, ,h . n .. • ·' ' J l"i' 

~ U1f' t • .--: ji:J"!!fl ' I ! ;>l ~ . ~ r ~ s .-t:t r' 

pr p .tn; 

1'\' • • 



3.4.2 ~CS~!ler ~emlnerallzation <cont'ol 

Periodic sampling o f tne pr oce!s stream -.Ill occur !lor lnq tne 

processing of a batc h or ~at~• 

batch. the con t ents of RCBT · ~ · ~11 1 be 'Jrpl~d t0 :~ter~lnP 

acceptability f or lnje, tl ons c f thl~ -.lt P.• Into t he RCS If ti e 

water I~ within soecl r lcdtlcn . It 1-. rnjectt>•l Into the RCS. 

The types of -,,,mples to bt> t.~ten at qLBl liter letJown lnJ or lor t 0 

reinjection •"t' ·,ncwn 111 l:iol~ J.l 

L\Ch s ub'l'erged 'lt!'.S\!1 Is locnel ln~l Je 1 \ ~ CAnrJJr 'l contdn'llen· DO • 

thdt contl lll, s;:t>• t ' uel roo: ol\tt'f Ourlrq vPo.' rl' IAn u.: 

secontl.l r y cc•rt.~l n~ent II J Is < '·'•<' J II Is lr ·I t. ,I : · ~·l to r.t>r m t 

J calcul~tt!·l Q,.lntlt.' ... ' ~ _,t . ,.~,. ' •J :1. Pl. ' .,., ,.•s:.cl; trt 

conn•'C tor > p " ' lnuOL, , 

mont t or l'tl to dete t I~M Jqe antJ ts cltcul lte J b; 1 p~TD tl • vu jl' ore 

ot the t - o le,\;JJ" con : ,l inll'ent ion t' •Chln')r'rS. ~ny ll' l• ·''l" .hrch 

occu r s durtrq rcutlnl' ccnnecth;n 1nJ dlsc.-nn~ct'"n :rt> 

lUIC~-di Hvnrwct• wi ll te Cllltr•l'·:l 1!'1 tn., c~nt ltll.•·•" l o~ -~ ~. 

ollut~c by prot ~ lt"r, ' "' :re.lll'J t>:, '"'" l'•C••tnJ•' l" ' J•·· C•""~ 

r••turr:o•J t ' 1•,;> 11001 



3.4.4 Off Ga~ ana Ltqur_!l 5t?paratlon S.::;tem 

An off gH '"a I tcuid seo.Hottc" ~/Stem collects gaseous and I quia 

wastes resJitlng rro-:: tre c ce•·H iv!'l cf tnt! water :reatc-ent sysren. 

·!he sampling glove bO•eS are Shtelded enclosures wnicn allow ~Jter 

Hnples to be tJ~en for ana1 1 sis oi radionuclides anc other 

(Ont~~lna~t~. Ire pieing entering tne ~lo•e oo•es pern\ts tne 

o011t .:• hll ·r ' . o l u"'e l l'lllte:l ~..,J:.r ~ : o· s,1::-ole 1n:o J co ll ect ic:J 

:a•·l~ . •. l 'nO!tS 1re ~urged oy oo;ltlonrrJ ''''~~ to r~ r ~rt ~~~ 

'"''er to • I ' • t"r Ou'ln tne11 onj return to~ wHte ll ' 3in te3cer 1nc 

rnt o tne orr gls s eo3rato• tln~ . ~water lin~ connt!cts to tre 

sa~ol~ line ·o 11 1~- tre lire t o b~ il us~~c Jfter 3 sa-ole has bee~ 

tal en 

Tl:~ ~n trr~ .J ·oltt 1 .~ ~ t;~.,c · • l; c,>r · ,., ~~a rn > h h• 1 ~ea gl c .e r:o •e s 

t o mlnlnl•~ ~~~ po ssit: ll i~ " .. rna.lvertent lea• al]e and soreaJ cf 

contrtmlnat lon J ur i ng routi ne ~per 1: 1on . 

3 l. 5 . I 

1rc - :-ll~t;i' J . , 

; to ." bo · 1 a .. :-~·~ t • ...- t , • ~t : • \t ' !"' ~}~ ~ ( -. . · r~ t:CO .. l 'l 



3.4 .5.2 

) . .l 5 ) 

for 5amollng the feed dna ~fflu~nt for the first zeolite bed. 

aod the third fron ;anollng t ne effluents of the rema lolng 

zeolite beds ard the ca tion ' sand filter . 

Proce>; Rad I Jt I on !'<ln r tori ng Sy; te'll 

The SDS Is eaulooed o<tth a process radi<ttlon monltodng syHem 

which orovldes Indication of the rad ioactivity conceotration 

io th~ process fl ow ;tream at the effl uent poiot from the last 

!on e<CI'IJnge r .,.,,;el. The ouroo-.e of tnls nonltorlng system 

ti to oro~IJe tndlcatlon 4nj ~ l1r1 of rJdtonucllde 

t:r;;>l • tnrct;qn 

TrJI'I~uranlc Ele::~~nt l'ont to.-11!_9 

Filter dnd proces~ trJin sa-oles are being andly:ed for 

lsotooe~ of Uranlun and Plutcn iun. 

3 . .1 .6 ion €•chango? r ,\no Fll ter 'J~_>s~ l T_ransier _I !' tne Fuel 5_tora ~e Pcol 

Prior to sy;tem ooer1t ion . len e(cnanqer and filter vessels are 

p! 1ced 'osiJe the comtJ l r• rre-. t bo,~s 1nd connecterl o< l t h 

rJulci-JI:;conr'I!Ct C :up lr.IJS ,,hen It Is deter-nlnej •hdt I I!!Ssel Is 

lod~J Alth rJ:JI tctl •' c n• t•inults :o pr·~>Jeter·~lnt:d l1;nlt"i olS 



flushed with low activity processed water. This procedure flushes 

away waterborne radioactivity. thus minimizing the potential for 

loss of contaminants Into tne pool water while decoupllng ves~els. 

IJesse I decoup II ng Is accono las ned remot e I y. IJesse Is are 

transferred usi ng the e~lstlng fuel nandllng crJne utilizing a yo~e 

attached to~ long shaft. TMe cuocos~ of this yoke-arm assembly Is 

to pr~vent lnaovertent lif t ing of the ton e•change bed or filter 

vessel to a nelqht greJter than elgnt teet below the surface of the 

water In the cool. Tnls deviCe Is a safety tool that ~ Il l 

mechJnlcJIIy orevent lifting a loaded vessel out of the water 

snl~illlnJ wd oo~clua~ · he co<;;lolllt:l of accidental e•oosure of 

operatiGJ cersonnel. 

The ton e•chanqft vessels are arranged to provide series processing 

through each or the beds: the influent waste water Is treated by 

the bed In position ·~·. then by the bed In position ·s·. then by 

the bed In position ·c·. and finally by the bed In the "cat ion' 

sand filter "A" or ·e• po\ltlon. 

l.S leol~l te l~htures 

l~e SDS ton e•changers will cont1ln a uniform ml~ture of IONSIIJ-96 

~nd Ll~DE -A ton e,changeo ~edla These t~a zeoli tes were selected 

roo thPio orO''"" c.1p,1blll ties wnll<' :>•·ocesslnJ Reactor Bulldln<J 

'.>U'IlO ~.It~• to ot?"0'1l' nd' 1ucl i ~·' ~ I O~.SI'I - 'lb polm.1rlly ··elfvves 



the Isotope> of c.-slum and Ll"DE-o\ reroves tnO? lsotooe; of 

Strontium. 

The ratio of loadlnq <ne t~o t ;ces of ion e<cnanger r.edla ~ Il l be 

determlneJ bi e•perlr.ent~l data to deter~lne t~e cotl~u~ loaolng. 

P~rlodlc sar.ol1ng of tne orocess stream ~ill te used to verify t~e 

oe.rformance or the ion e•char.qt> ·~ellJ. If necessary revls1ons -.t il l 

be ~Jde to the loading ratios If conditions harrant to acnleve the 

orocer decontamination factors. Verlfic3tlo~ of the oerfor~lnce cf 

the 1cn e·chan]e redia will be ~lde In accorJJnce with the Pr~cess 

Cont rol Pl.ln. 

3.6 Ha-.t! Produced 

Based on ooe~atln~ e'oerlence processing the Reactor Bulldln~ s~ o 

water, tne useful life of a :eollte resin bed Is 'n e•cess of 

100.000 qallons of .. as:<> .. ater orocessed "t tnn point the or of 

the Zl'ollte bed for· Strc1t I em gees to 1. 



RCBT LE_TOOHrl SA~~LE 

Gamma Scan 
Gross B~ta - Gamma 
Sr-90 
pH 
Conduc tl1l ty 
Boron 
Pia 
Cl 
Sulfates 
ft-3 

!l_CBL_I'IJECTIOII SA~11'LE 

Gamma Scan 
Gross Beta - G~~~d 
Sr-90 
pH at 77'F 
Con duet I vI t 1 
Boron · 
Ill 
Cl 
Su lf<ltes 
H-] 
O<ygen 
i 1 t;QI id~S 
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Processing of the RCS ~hile in~ Odrtially oralr.eJ cor.aitlon 1ces 

not present a uniQue sa•et. c~rce•~ 

Reactor Ccollnt i> ;decuate'~ :~d~es~ea 1n tr~ SCS 'ecn~lca: 

Evaluation Qec:cr: anj t"e ~a •·~t~r. ln~e C• f the ~eac::• Co-:::·3~ t S)~:,T 

10 3 oa• tlal 1-1 d JIOi'J cc~:•:i::;o •s Jdeauatell .aJj es~.!J 1'1 :~e 

')ulcl.. Lac• Scltetl i:•1aluauco. •he on1.,. i'\Cl.Jttc, '1Ct ve.:o~:;l~ 

.wcres~ed Is tre :>111ul:arecus &eed 31'd bleed ~r t'1e quctcr :c.::lvn 

';j;te'n 10 J oa• ~I tilt Ct3i"E'O ::nfquratl"l'. c\. ,,~ trli S 

e~olut,:n. ~CS •l:ir le.e ~•'l ce ,:n i t a•e~ JrJ -~·~tll-eJ oy 

ooerat1~9 oroceoJ•es. SLc• pr:ce;-re~ •• II ~~·n·3•~ :~, .ater 

level to ~1tnin Sl • '6> l~cnes ~r t~e oreJete ~·n~j 'e•el se t 

oolnt. lit tne o•·esent RCS leve'. to per;nlt i'ICC .a •nscectlons, 

this le~e l I> 210• • 5". This level Is the sa~e J: that 

establl>hed foe the Ouic.:. lcol.. proqn, ard ~ iII be -.cnltor<>d 1:1 a 

;lmillr f!shtcn. Tnus tnis e•:' utiJ~ •tll not Inc ~a~e the 

OICCJDt t:~ ~ · ~ ccur en·~ ct· c:ns~q~~nce~.c ~ ~n ac~,oent Ote; l:~~') 

~·lluatea or crelt~ t~e COS i'Oill tt 01 3 ; 1ff~re~t t\Ce acc1dent. 

nor ~111 the mar}in of safet1 JS aerlnej In t~e basis far anv 

rechnlcJI s~e~iflc•t•cn be reJ~cel. 
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Chapter I 

5UI-'.~AR'f Of TREAT4Et4T PLA!!. 

I. I Project ~c~e 

Reactor Coolant 5/stem (~CS> oroce~sln') ~Ia !IF ooaotllt; muH be 

contlnualll avatlaol~ 

the Internal~ inde•ln1 flr:ura 1lffl Is 50. ~00 gil. The current RMS 

activity I~ given ,, r1ol• 1.1. r~• nrlndrJ ouroc:e ·-r the sys te~. is 

the cl'lntr~l c r Jl ;:.:;i JE:l rJ!JII) nuci!Jes t•o~oete •. •~c, ~· •"'ent of ..;Jt~·· 

clarity Is e·~~ct~c ~~ ~ 01~rc~uct. 

ThIs recort de sed bes the POst RJ ves se I heao re'I'Ova 1 proce;s I ng of the 

Reactor Coolant 5y>tem (RC5> by the Suc~nrged Oe~lnerall:er Systen CSOS> 

and other lnterfac l r~ plant system for the malnt~nance of RCS dls•ol~ed 

radlc1uclide concentrations. The Jeslgn featu•e> o f this P•ocessing 

me thod ar e: 

I . use of the proven processing capabl'ltles o f the 505. 

~. Use of e•isting plant systems In ~~ooort of the SOS. 

Thi s repor is presented as an addendu~ to t "~ ~~•~iously sucni:ted 505 

lechn icJI (,aluHi~n q~r·)r: ti(R> <ile•..,.r,nc.• 1 • to P• J":i\le !}I ea:e• J~ta1 l 

In thosl' a;cect: c.r >~ .1•·"' ~ P.• :n 1 1o J rt' .1 i l"n . n1cn J t P unlQu" t CI t"<> 

P• oc~o; ;l,•g .f tho;> q ;5 '• ;:> "•!<!• '"'"1 tht> Itr :>toce.slng Sv~teo~. 



Water sa~p les have tee~ ~l•en ~~el IJ fro~ tre ~CS :? lcent,f; ~tee• · ·~ 

ra~lonuclldes and ccnc~ntrat:c11, and olant c·e-lstr;. Curr!~t r~~~l:s 

ar~ listed In Table 1.1. !hiS :a:a is o~seo on ac:~al ~a-pies :3•!, 

RCS actblt; oecrca~e; due to '"adloacthe oeca.1. lealage rrc.., !re Q:S. 

and RCS orocesslnq. Ho•ever. R(S JCtlvltJ <4v ircrease jurl~J ~r~c~••·,~ 

thutdo•n a;e ~o leacning. Raoionurlldes concentrat:ors 1·e e·t~t:e~ ~c 

be le~s in the llf due to the 'JJiuticn of the R· Je::el .reo; tre ::< 1:. 

fllleo 3it~ ~rs qrJoe orocessea water. 

Flqurp I I ~h.:;ws a olocl. ,::'lt;rd-:1 or t tle i:f or..,ce;sl r.c; q':• :>atn. T. a 

ba'ch bJsls. r~o1cactl., Q~S ~lt~ r 'i pu-ce~ 1lrec::; to t~e 5~5 and 

process;.-rl tnrou~h :ne :Jrefllter ~r:d fl•al rll:e.- R;:s wHer then gc'?s 

through the ~CS ~anlf'l~ a~~ ~~e or tot~ trains ~; •en 2 • C~anger~ at a 

r it;. , d :,. of up to 1 S g;:,. no~ eve• . •Ju!? t-: .;~con: i·;r :~nce1 n; :~;; 

flowrdte ~111 n~t e•ceed b.S gc~. Tne erflue~t frOM t~e 'C~ e•t~3~;ers 

Is •outed throuqh a sand ~titer In the catlcn c~st·icn to ettn?i :ne ~or 

C RCBT for sar-ollng. Concurfe'ltl:,, while water Is t:ein~ •e"llved '"o• 

nroccssln9. prevL:>usl: P•vces:.e:l RCS gr.\Je wdte• ~ •. -."l t"~ ctner ol<>;;J 

tanl tt;ir9 ''1JettcJ 1 r.:~ ·r~ =lCS to ~11nU1n "1:er J;;,el . ire ,,.,tuu: 

il..,, r.Hr. ;, ld<>•t·ol :o :.-~~ u i'l .Ju•··~ t·~ r.·~··e3c lift ~CS 

fll _,,~··· i ''l 



the I!F prccesslnJ ct :~e q~s •''' use t~e e•lstlng filter and ion 

e • char1er~ of t~e SCS. t>lstl~g samollng connections will be us~d en the 

Influent and efflu!nt ~f the filters and ion e•cnanqers to determine 

ra~ionulllde JnO cnen!cll cc-ccsltion of tne precess ;tean tefora ~~o 

Jfter proce;;lng . 

As Je;crlbed In the SDS TER . the orefllter; a~o 'lnal filter~ con;tst of 

slnd f!lt~r> for tne re~ial ct oartlculate matter. rnese tllters are 

foll:•ed b; 1 series of ion e•change vessel> cort\lnlnq about a cubiC 

·~u: ~~ :eollre ion ectndnge ~eola. tocaricn. coerJ ticn. a~J hanollnq of 

the:~ v ~ ;~~1: re~l'~s ncr1n~e! · ~~~ ·~e -~:e · :r~rlt\cn ,,~eJ ~:r tne 

OIP"EI~ 11 ft ~CS ~rcce1::n1. r l?.eo 00tr " rJJn; -a! l• ~!J. A ~1na 

filter ~~:he CJtlon po~··•o~ -· ii ·~~ltte tne ~.:~t'"1 p~st f•"rer 1n 

crjer to lo·~r s;1ten Jt•fe ento~l po~ss~·~ \PO l·orove affluent 

turbl11 tf , 



ISOTOPE 

H-3 
Sr-91) 
Su t 25 
C~-13.1 
C;-137 
Gros> Seta 

PH 

l J c 

TAeLE 1.1 

qcs R.1DIOIIUCLIDE ArlO CHEM!STRf 0,\TA 
- 106i03i6':! J - -

R.\OICI•UCLIOE CCII([NTR.A T lON 
- ~JCIIcc 

·J 07 
2 3 
0.')55 
O.Ooj5d 
tj. t.: 
2.5 

7. 55 
S~J) otr. 
I~;,, (.t r. 

.!:> r.~r" 

~ -1 ·~ "L 

'i15ol• 
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(j\ ipl~r ~ 

!!• ?R"(£SSI':r. PL,;r: OES!GNj:RITERI~ 

2.1 !ntroductlcn 

lne !IF Proce:11n~ Pl3~ l; d~~lgneo to u;e a hl~n cJpaclt! ;ucne rs iole 

pu~o COhC-~-l> tne Suo~er1eo Oe~in~rallzer S~stem tSDSl ana oort1cn~ of 

e(l;tinq plan~ ll1uld rad~a;te dls~o;Ji s1;tems t0 oecontamlnate the qcs 

l,e ~uS oortlon of this plan 

I~ a ten~oriry system for tne r~c?ver! of 1~1-2. Onl1 snail 

sections of ed;'.Jnq i 'H-2 ol1nt SJite'l'; ..-ill be u;ed. 

2. A sy~:en thlt h~~ prQJ@n perror~~nce 1n prcce~sln~ radlo•ctlve 

waste. The SOS oortion of this proces>lng plan has ~ucces;ful ly 

cecontamlnated RCS water . Also. the reinjection path used for the 

!if Processing Plan I; the ;ame path as was used for prehead lift 

RC~ oroce~sinr;. 

., 



- - ---------------------------- -----

The 5uo~e·q~' c~~lnPral•:er s,,ten ~dl oe~tqreJ In tccor larc• .It~ 

the follc~lnJ re1ulat:r1 cccu~e~t.: 

I . Co~~ 1)1 1 eceol l Re1uiHt'JnL IQCF ilZ•J. 'itlnoJ,lfO •or o>r.;.t~ctlvn 

I'J~•nst Qaoll'l vn 

~. (o•l!! -:>1 r~ae•ll ~~lulltlr'ls. llj•:r;5). Ll~~n~ln 1 oi "• '':ICtL;;n 

1n1 L;till:at 1(:n •!Ciltt i!i 

u s Re~ulator 1 I.JII •!Je ~I. •!l 't!.J 'Jr,1 • J 

u s. Re1uiator1 (iu ..!~ ~~ .. j tteo ··~Jrr:n Ji~ 

j. 

4 

5 . 

6. 

u.s. Regulator' Gutc~ lJj. d It eo lu l 1 1'}78. 

u s Regulator' GJ•de 8 il. odt~a June l'J7il 

u.s Re'}u I atory Guloe A. It), dHeo :•"y 1977 

lhe deslqn basis for tne 505 I~ ooP;ented In greater n~tall In 

Chant~r 4 of the SDS Technical Evaluation Report . 

2.2.2 Interfacing SJstems 

lhe lnte•faclng sv~te~~ with ~~~ SDS In the !IF Proce ss ing IJStem 

l . :lo>dC too (GOI311! l1 1111: :11-,'1.' lo lin. 

7 . P u Ill c.H I on an1 I' 1• eup ~-~• tPm 



j ! ~ · '''~'! :1 .... :1 t,.e- 1 ..,.Jr.:l·r1 Sut:; .... ~!<\:·-~ •:-=r:•l·:·c:'l 1 .... .: 

~ 1 I Ccr.o 1 ~ I ,~!\, !'l':f ') .... ~ a- .. 

~ ~~trcq~~ ~uccif s,.:~-

1) "t>ea ,. r'c·~: q.,,.,~ .11 .:·~-

~ n!Ste ~d: S.J:~-

Stl~d~~ P•~:iJ•f ;.rtrJI S.::~-

R. Soll l ~!ite ~~~~ ·~1 5J~:e ~ 

~ ~ 8. Je • 0u-~ 

:o ·~el Trl~~Ter Llr·l 0•3in Sl'.te~ 

crlt?rll Is pre~ented h tho! re~oect11e ~e<:•··n; r:· • .,~.<! :; 1 '.:e-s 

In tne TMI -2 FS~R. lte~ ; '' aadres~e4 '" tne SPC SJSt~~ 

Description. lte,i 8 th1cugn 10 lre l~clu~el I~ t~e 505 Syste, 

: "script I on 

The goal of the !IF Proce>s inq Plan I> tJ ~alnt!ln t~e Cs137 raa!onucllde 

concentration In the RCS to leH t"dn I ,.CIIcc MHl reduce the s.-9) 

concentration . The RCS che~l; try ~Ill be mJintalnPO as rolla~ ' a~ a 

'TIInl~um : 



) CO::! 

tO COt I' I) ~ I "O rn~ cor:n ::~centr Jt·~n • II I 1 10 '"su re thlt sufftct~nt 

OOJOn In ore-;ent •o 1lllll.ltn t~" co,.i' l<1 l P·~·tcr lt lo l ~ lfi' condition. 



C~dptr r 3 

SrST£1-1 O£SCiHP1!UI ArlO O~ERAI_l_OIIS 

lh~ !IF Proc e~slng Plan Is desi gned soeclf lcall y for the cont rolled 

decontamination of tne raoloactlve wdte r In tn~ Reacto• Vessel & !IF an1 

the treatment of the radioactive ga~es and sollo rldloactive ~aste ~nicn 

are oroduced. lhli plan will use the SDS as tne mean~ of cec)ntJmln~tion 

of the !If with supoort fro~ other ~.!sting pl1nt 5/S temi and a rew 

suction pu~o. See r1g. 1.1 for a dlagrl~ of tnP !IF proces ~ tnq s1stem 

flowoath . 

3. I. I S_ubmerged Deml nera II zer System 

The SDS consi s ts of a liQulo waste processing system. an off gas 

syHem. a mont torlng and sampling system. and solid waste handling 

system. The liquid waste processing system decontaminates the RCS 

water by a process of filtration and demineralization . The off gas 

system collects, filters and absorbs radioactive gases produced 

during processing, sampling. dewatering and spent 505 liner 

ventinq. The ~ampllng sys tem provides measutements of process 

pet foi'TidllCe . The ~oiiJ wHto? hand li ng syste'll h provi ded for 

movinq. dewlterl n·J. ld cll<Jm tit Jlnq , l11eo tl=atlon. ;tot ,l'}e. ,t nd 

IOddlnq oi flltP• > anJ ~m tn•!·oll~l'f 'lesse l ·. Into t he o;nt pplnq CH~ . 



ft•tu•e Pr;Ctl~-.t~-1 p,J-p G .. ~...-P-1~ ·~ ~ucpjr • f>l · ~.--- .. .,e ::~ .-\nd 

:~~el ~uct'~r Jto, o · 1~l:e 1 J: '1: ft J~OJ~ :r~ ~. :~.~~1 r·1~qe : 

I 11• 1ncn 10 r~ocer ~oie . ith OJIC • -Jisr~~r~c· •• , •a1 .hut~,~ 

t.c~ r1tt nq connect; •re Jl~cna ~e r t~! O~MC t: t~~ ~.• 1 

trJn'f~r c1nal orarn mJnif~lc. 

~~ t • ' n ·~, •tr3 11"-l'" :...,'i:~-~ 

prOC!Hir.q ~}Hl'l"l f!"Qt:l the .)t ~er :we I~ 01 •)•' .:!1'<.1 0/ -ilf COl'fcl!~a 

ball ·13ive FCC-IJOoJ3 and cheO ~ille r .:C-'JOio tn .ld:lltl_., ~o r.o-dr.ual 

val•e' dnd dlsconnectedl•aoo~o conrtctlcn' lccateo on 1acn cf :ne 

otl·.er bnnches of the '"~nlf<:>ld . f•.m the -:~rl"OIJ. :he Sjstl'rl u~e; 

an ~ · 1st •rq fie .. :Jdtrl ttl•"Ol!}n il£>.JCt • SuiiJinq Oi'"Hratlon '<-626, 

fuel Hanal1ng 6ulldlng oenetratlon 1551 to tie-In dnJ Interface 

with the 505 sys te~ Po•e• to• the outrp l<; <;uppllej f rl)m circui t 

II or dlstrlbutlc~ PJnel P~? -bA. Initial filling of the !IF Is 

.l((()(!"pll",hl'rl by tnnsre" In~ r"IC:or -"ui~n t qnde w.\ter •o tte l!f 

~ur,oo a'" RCS col l I~J. 



Sub~er.uenr -J•~uo :o ··~ ::r 1; t:cc~clt~r~o oy · - ~n; • errlnq 

r~JCtOr coo1Jnt 'Jr~de • Her r•cn ~CBT-IA to trtl! I!' ;IJ I ><dStl! 

transfer cunp J~j J'l t!d ": 'n1 r J'f Ddt 'I throujn ·~e •• OL Jnd "U 

:1Herns to 1 o l l leq o f tl'e •eJCt'.:lr :c<>l~nt ;, : :!.'11 . 

!he roles of t~e RCB! s CIA~ 1C> can be l~:erc~Jn]eJ pr~~•deJ 

,,l,es are ar oaerl/ redllqneJ clnJ tne t ,lnt <Jo<'J • :> ·II~ tr~ 11; 

contain> r edctor C ·~lan~ graje "Her. 

r· c .; frc,'!l tn.? I!F 11df c" n,lnH il J thr ott €1 1' " ' '"~ C'r-'J-it - 1 or 

11- '/-F l -3 , ,.. SuS lf dE>•rea . n ,- ., : " : ~~ 11; "' ! :.. ~ llltC•M~' cJ I I/ 

._r;;ntro l led 01 ,J ive "'U-J'l oJ;eo 0 '1 ; If ... n: ' <'•t? • .- ~J'lohlllJ 

controllea u~lng WDl -V-167 dnJ hDL-V-36A Snuryfl of trP !IF 

;upply <via HOL-V40l and dlscnarge 1 lc" s <••d FCC-V003> 11 •chleved 

dUtOI'Idtlcalty In t he e•1ent of unacceauble water l~··els In the !If 

and may d l so be nanudllJ accCII'pllshed at s~ ·,eral localtlons. 

!he Fuel Handling Bulldlnq, ~u•IIIJry Bullaln'}. dn~ Reactl)r 

Bui lding HVAC systems provlci:.> tempere\J 'JI!ntll<\tlnq air dna 

control led aIr moverren t to prevent spread of all rborne contclml nat I on 

with the plant and to tne outside environment. rh" llltrO•Jen SOJoply 

>JStem provides U, for olan~etln~ the Reactor Cool~nt Bleed 

lc~n~s. Re,•ct"Jr C~ 'Jnt JfJJc? wat~r cu:·rentiJ ce nt lined In ' "e 

qc BI'i oro~·da~ oar11~J .. Jte r ro r Injec ti on In to • n~ qr s/I!F f0r 

t ne ln l tlll 111 CCP .,• ,.,n 

1' - l l. 



Tne Stlnao; PoeHur'l O:on t rol Sl~t""~· 1 r~•alle.1 .n d ·~··o'lrlri l "i- ~ 

oecoveoy ~~~ttm. ~ 11 1 be J ~ eo as a >afety sy~ten to ~~~~re that 3 

second RCS ln~ectlcn oath !; a'allable. 

Tne principal components of tne 5()5 aoe locdteO :n Sc t?nt Fuel Pool 

"8" • .I S shown In Figure 3 . 1. ihe olplrg and ccj"lccnent'i of tt;t? 

systems Interfacing ~1th the 505 dre locateo 1n tne Fu1l Hanaltnq 

and AuAIIIary Buildings. lan~s . ou.,os. val~es. olotng. anj 

lnHouments Me located In cont ro ll.-d acces'> '"""· C"Jnpono:nn ~ ntJ 

olo•n'l containing 'ill)nlflcant rJdiH ion .ouo _f! , Me locate.! "' 

-,n lel<leO cubicle~. such a-. tne ~e.1c:o• JO ilnt blo:o l r~n·s H •J the 

HHte fran~ fer ourrp; h0L-P-5A and .IOL-P-~B < H'l? t ' JUte ).~). 

3.2 !IF Tran~fer Op~ratlon~ 

3.2 . 1 Norm~LQperat lon 

Under normal operating conditions the IIF wll 1 be f l lied t o the 

desired water le~el and normal start up will be required . To start 

the IIF processing ~ystem thl! valves muH be aligned per reference 

R <or the reverse alignment as dlscu~ ~ed In paragraph 4, section 

3. 1.2 >. SOS must be configured for reactor cooldnt o• oces;lng. the 

~utcmatlc trip swltche~ mus toe In the not-ol ocled posi t ion . tne 

;UI face s uction '>Y5tt!~ rnu-; t be flushed , ,1n!l toth thl' ~u o r J C~ 

~uc tl on ~~Hem ln•l tni' fooi'l tr1n:f·•• c~n1l Jo ,lln ''''""' ~w;t !:e 

~ • .! t 



•~oldt"..J at ·he r ;.e ' ' • d r.~'er _ J,~ l O•ll~ u~ , .. 1; ,,, ~ ~:> 

... ate• to th• ilf ~::~t !i~ .~.,:>le!l r o ,e, d, t'lJ' " ·. • ' '!>' n 

~DI!Cifl!.tliO'l f~ r redC:Or c~li'lt 'j ' 3::e wa:e·r 

!If orocesslnq syste., ~:3rt-uo IS eel~":>. ~ =' ' '' '~ I ·3~tP t•~ R· " .> • 

pu,.p hiil-P-56 and ocenln:J • .th~? .. DL·'/<!0. Tre ::~; .. c ~ IJ. •f-.;,. , ­

mlnlmu111 reclrculanon ~;ntll rlc • : o r-e l!f ~~ rt"ls ' r!'J 1n~ r•u·'! - t 

Is opened. 1Jal •1e FCC-'1003 '' re~t~?h ::oeneJ rr.::.,. '>L'i tent •)' 

p.1nel C'I -PNL-1. aut~dtioll; st-1rti'lq t'H! llr or ::c;;· ; lnq r ,,..:> rc 

Oeqln tron,ferrlnq wate r to tre SOS. Vlhe '·'U-\"i t ;~ t-:~Hio l h 

~pens or Is ,anu~lli opened anc ~~l'ltdl'l; tRe r:= . ~.e· 

The system has lncoroorated t.,.o hJnd switches <OHC-HIS-IA ~nd 

DWC-HIS-1266-ll which are located on SOS control otnel CI-PIIL - 1 

which can be used to bloc~ autcmatlc shutdown of the s,i:e, f oi 

high or low levels. The -; e ~witches will ollc w t~e oce•Jt oo; •o 

fill or drain the !IF to the desired .,.<lter level a; reeded . 

Reiocotlon of the !IF processing pul1"p within the Itr ~JI te 

required to ovoid inter&erences wlth po;t held re"')vdl a c tl 'l itles . 

By using fle•lble ho se ~lth two-way snutoff qul cl dJ ~ccnnect " 

coupl l rlJS O'l •he 01.1-o P >C hdnje. dn J q,._. o·.ed 1ro : n~ ~Jnqt> r Jt! :i qn 

! Or tIt' I)UIT"tl UL O·) I 



Gntoff coo!rols far th~ ·· ~!! trtn~tPr ~wo~ Jr! I c~•eJ ~P •d~Jdltl 

O~nl~l ]018, ~'1!l o tr-~ c::.ntrol r ~-"'., 01' C<.ntr)l Clr.,l J 

'/dl'~ hOL-'/40 nas edstlng ~centclo;e ~ontrol; lcoteo vn r ~~ .. l>te p.1rel 

3016 and In tne con tr ol roo:n on tne c.;'l:rol oanel \1. ~JJI!h)nJ I 

ooen/close controls are locateu on 505 ·~n trol oanel (~-P~L -1. ~DL-VJO 

t~rmlnates ftc .. In the e•1ent of ni •Jh o•· low water· lc '·'l In the !If. ~ 

bloc• swlt.h I s located on (N-PNL-1 wntcn c.tn be used t o oloc~ tile to .. 

1PJI•1 triP to rer:nlt fllllniJ tne !If to tr'J •Je;lr~J ,,,1, 

llor.,al control o f •Jal'Je FCC-'/003 1nd tnt! !IF orvces:;lnl} cur.oo 1; perfoureo 

fr0111 50S control panel 01-PIIL-1. ~;Ingle haM s· .. ltch control-. ooertltlon 

of both the valve and oump . ~dual Indicating light Is orovlded on 

CII-P'IL-1 for valve position. fCC-'1003 stop; flew In the ~vent of nigh or 

lo>< ,.,lter le ·1el In the !IF. ;., bloc! s .. ltch Is looted on t:U-PUL -1 whlcn 

c1n be used to tloc~ the hl~n level trio to permit uralnlng the !IF to 

the desired level. 

rldter level will be maintained mJnually or au t om,,t tcally at a prescribed 

le ·1e l Caporcd'lldtely 327'6"1 in the llr by v.tl le IIU-V? . !he C·.ntrol 

SI IJIIII tO IIIII! ~HJ -'/9 1:; prOiidPcl 01 tn~ reiCtOr >~H'!r l ~1r> l "l)nlt(lrlng 

~l.t~m (!ill11bl»ro thrOII'J'l propcrt;_ru' .urtr ,JII '?r ilC-U0:-10~ ,r fr C'll 

lli.-LI-10,'! .td ~n I. 1 ( ··~I ,n c·:n t rr;: t' •m plr»l <;P,C-P'IL-J 



E~erqenc1 s tep s ~ l tcn~' J•e ,, ~ ,,~f J at l"e IIJ to cl~se . l iJf'i i~C-VJ0 3 

and HDL- 1140 , t herebJ ;tooolr.q r low to 1n from the !If. 1 Cios .. re of ~a he 

rCC-11003 wil l In turn t rto ouno DrlC- ;>-1 1 tilqn anJ lc .. le.e l ~ ~ ltcne~ 

are provloeJ on the OJOblf• parel :o ~urcnatlcdlly ~te e • · ~ .. :c 1n~ ~rc~ 

the llf In tne 'iame m1nner· d'i t he en~• qenc1 'i!CP s ~ l tcnes. lll·l ~ 111 sounJ 

,l iHI'l'i loc~lly, In thi! contr ol roo:n on oanel SPC-P'IL-j Jn~J at 505 pnel 

01-Pill -1. 

!If IP1e l lndl c<~ tlon Is provlaed on p~nels SPC-P'IL-3 1no V I P'<L- ! Hid 

uuUbl~r pa~t l RC-LCPI. 

J a 11 r Proc_~i'i 1 ng by_sos 

3 .4 . 1 !IF H~ter Filtration 

A flow diagram of the wa'ite water filtering Is shown In Figure 

3.3 . Two filters ha•1e been Installed to filter o11 t sollos In tne 

untreated contaminated w~ter before t he water Is oraces'ied byrne 

lon-e•chanqen . Both fll ter s are sand t ype . The two sand fll ters 

are loaded In layers. us lnq var lous sand sizings to optimize filter 

performance. 

Hived un iformly w'th t he sand Is 1ppro•lmately b poun~ 'i 

borosll lc<~te glJ ss which I> It re~>t ~2 wellht oer cent boron The 

purpo;e of the t:or o~III C•Itl' 1~ to prPvent th•• rl'.,lt. 1l1:y •) i 

crltiCillt/ sho,Jl<l .1·•v fut>l r h P, t;e tr3 rl .p_ •, l • r tlu> "t!tJ , o 

- ,. 



The flo. cao3clt/ tnrcJ~n ~~c, •·'tcr o; 5 ~ ~=~ ~e.i' > ~ · ·c. 

tnrouqh ft lters I; ore'!.'" ' ~ ! 01 J chec• 1-t'•<> r t~'e .u:oi, 'l"e t~ 

each • 11 ter 

dt'tecttcn t~nd conflne:rent cf oo entl.tl leo>·J~~ 

subrrerqed In tne spen t fuei CCA)l for ,,l e lo.lln~ c,ns!~<?<~!',;'l •. 

Con taml natea •ater Is ouTcea <ustnq o .. C-?-1 • tho~Jj'l :ne •t i:e·~ 

dnd the RCS ~anlfold to the ton e · c~anJe•~ 

lnlluen: wH~i! .Her ..,Jf te ,l,..t io1 J "="' 1 ~· •,; ;~. s.·cl .,. ::::::· 

lo(~ ten abo.~ t .. e wate r le,el ·o 1~te•~'"~ :~~ ~ = ·•.ltJ cr 

contdmtnate:l wate• crier to ana ·oll .. wi"J ., ' t•ato::n . 

Inlet. outlet. and vent connections on the • lters •re -~de 4Ith 

qulc~ disconnect valved ccupllngs wh ich are rernotely operated fr~ 

the top of the oool. lnlet-.:>ut lo!t oreHure qauc;es are orovlded t·:> 

monitor dnd control solids loading. Load limits for tne filters 

are based on filter ~ifferentlal pressure. filter Influent and 

effluent sampling, and/or the surface dose limit for the filter 

vessel. A flush line Is dttached to th~ filter Inlet to provide a 

source vf water for flushing the filters prior to remo~dl . 

I, "' ... 



~~ .......................................................................... ... 

A fl.;,. diJqr ~.., of ' "'! ';n ~ · tnan'j;.> r:tanlfoiJ and prl'"13rv 

lon-e • Ch~"'11! coh-.,, ', ;r··~ -. '" f1qure 1.1. Tnt~ •.,~ !.?"1 ccn~IH ; 

Of i!l'jn! l.on\ll'l wd!l'f c:>l ,r-n~ (~0: 112" <54 112"1, !?3CO CdO IOie ) t 

ccntJin'1~ ~t'.l-ot c~.oclc rtet lnor)Jnlc :eo ll:e sorb~nt 

t'CMO•Jen~ou>l :l 'llt•eJ !c;n Sl1 l£-J6 J!hl L!~•DE-.\ zec' I te dri.' tre 

!T'IdlJS of cnolce to .!l'fl clentlJ ,_.,..():>i I •:e th~ Ce~lum ~nJ Strontium 

In tne RCS. rcur :eolite oeJ; 111 Jlvldel 'nto t~o train~ eacn 

t ... ntllnln'] t .. o be•J; <~. 5t """ c•::.•r-1 tr' J '''·"' o: ,·:~· J to 

~ r.cr tt i? ~ltr~r ,.,-,,, t,·• .;;.J 1z : .... • . l ', i . '1 :: \ I t . -:1 In 

C• JP t., -di.1•, 1n :~~ !lr r t,! • ,tl 'l ~.t' ; ! t ..... P. '1 1 ;np : ,(') 

Pr-C.!H ri c '" rJt~~ I f f rec.?;.MI . ';:)f "ll CerJtl)fl o\ lr c:;nsiH Of 

t .. o 'rJ in . •: f t-•0 ~~~sel~ Ol'• trJin 'O~rltlnq In o~· 111~1 .. lth 1 

fl o w nte c f 5-15 ()Om per t r ain . Howe<er deborltl l)n concerns ,\nd 

III'Dr lCt lc.J II ty or nor1 f.-equi!nt ;,vrpllnlJS h<l\i! II "'I t~d thi! process 

flow rJt.? to 6.5 JOm (t:)tall. 

An In-lin!! radidtlon monitor r.easure; the activity level of the 

wJter !! <ltlng thl! last polishi ng fl Iter The va lve manifold for 

co ntro l lin() the operation of the primary len e•chanqe columns Is 

locat~d above the pool. ln~l1e a shl!!ld~d ~nclosuoe thdt con tains a 

bujlt - ln ~uwp to col!tct lea~a']e that might occ~r Any ~uch 

lo>t• '1" !~ r u';:>l tncl to thl RCS rn,,ntfol <l •th thP ; ff l" tottoms 

~ ' ' ' : t fl if' f 

! :\ • O\ .... l'f '' f t,;. / 0 r \ 10: ·~ J .. ' •' ' 1 ,.,..rt I': tl ' ... ·• rt f1 '" tli.h 



e•chanqer. Process ~ater tlo~ ts -ea~ur~a bJ lnstr~m~nts ~laceo tn 

tne line to e.tcn ton-e •cnange train. Th~ effl~;ents from the two 

trains of ton e•cnanq~r> ts routed throuqn ettner of the t-o 

"cation· positions ~r~e~er for !IF proces~1ng, tnese ··carton" 

oostttons -111 contJln sana ooltsntng filters ~tmtlar t) the ore 

Jna final filters lnst~aa of zeolite oeds. Sana filters sre .sed 

to tmrro1e efflu1nt clarlt1. lne e•lsttnq 00.t rtlter Is OIPdSied 

to reduce SJStlm olfferentlal pr~;~ur~. lneretcre thf zeoll:e 

et fluent wt 11 pa;s through J ,.,no • 11 ter In el tht> r of ·~~> c,lt ion 

po~ltlan~ directly to one of t~e ~-~r 1. 

Perloiltc >amol!n J .y ' l'·~ c·lj~?:; ;tr~n ~r ll ,cc,r Jurtrq tne 

prcce,.lnq of a Odttn a • •at~r It tnf c~-ol~tlon of proce~sinq a 

catch, the contents or qcsr ~· wtll be ~a~pled to determine 

acceptablll ty for Injection of til s wJ.ter Into the qcs If t~e 

water 1~ within soeciflcJtlon, It Is Injected Into the RCS 

Tne t ypes of samples to be tl•en at RCBT arter letdown lnO prior to 

reinject len Is ~hewn in Table 3. I . 

3.4.Z Lea~age Detection_ ana _P_r:ocessi'!9 

Cach sub~erq~d vessel In located Inside a secondary contalnrent bo• 

thJt cont lin'. ~p~nt fuel pool wate•. Ourlnq or.ent ron the 

secon•l~ry C•)ntainment IIJ Is clo~~ll Tnr s 11 I lo; -.1ot 'ed to pernlt 

~ CJlcul,lterl Qudntit; of pool .-<lte• to 11 w p1q tho! 'essel'; ~no 

- l l -



co~nectof~. Pool *ate• • -:~ t~e cJn:ai~-~nt ~o.es •; .cn~·rLcJ;', 

~n!torea to a~tect le3•J;e anJ Is c'r:~·~~eJ t' ~ ~u~~ ·r· ~~1~ ;~e 

occurs ~ur1n~ r~J:i~~ ~:nr~: · •;n an; J1~ :~~r~c· •;n ~ · :~e 

qulc~-o!Ho~rects "'1' ::e CJc: u• n t. t"~ ·=~~t .. ·~-~n: : ~ .;;; , 

diluted by ocol a.H€ r . ~nJ tr~i:~J :;, ·.~ e·:•anii! t~·)·o> t ~·~ ; 

returneo tQ t~e cool 

~dite~ resulttn1 : r0~ t~? ~ ce~Jt1~~ JT t~e ~'·e :rPJ:-?~: ~~~ ·~~ 

Tni~ s1~te~ •\11 be )OfrJt~: in tn~ ~ l-? - tnr~,- · ~r ~:s ~!:~ r 

lhe $J-o l!ng glo•P bo•e$ Me ~nl~lC:i!~ <!nCIO<;'.•l'i •hiCO J ll: .. ._,Her· 

o;a~ples to be talen for analySIS of radlonuclldes and othe• 

contaminants. The plolng entering the glove bo•es permits tre 

wlthdrd•l of a "olune llr.11ted arrount of Sd1T'p le Into a collection 

bottle. CylinJers ue curqed by posltl .:ll1i n; .a lves to l:l'l!lllt the 

wate r to fl ow tnrouq~ the'"' ,\n1 rehnn t~ 3 •l<;'e Cr<.~'n lle3~er anj. 

o;,ltr.l)l•' lin" t o 11 1 w t~t> ln·p to be • !us"e J :iltt?• 1 Sl-rrH• nas l:t>"" 

t 11 ~n 



The entire sampllnq ;~ouenc! Is :erfor~ea In snlelaea glove bo(~s 

to mlnl,lze the oos.lblllt/ of lnad1ertent lea~age and soread of 

contdmlnatlon during r;utln~ co~r3tlon. 

). <l. 5.1 

3.~.5.2 

l I 5 J 

SanollniJ <Ji tne SuS oroces-; to "'lCnl tor oerfo• Mlnce Is 

dCCCII';>It;ned ftC'"! tnr ~e shlel(l~J SJ:'10itng qlo·,e t:Oo!S. 

One qlo:e oo • Is for sa~ollng the flltrat!cn SJStem, the 

~ec~n1 ·~ for ~amollnJ :ne tee~ Jn~ erfl;ent for the 

p,·,t =~·)ll t~ oeJ ano t"e tnlr'J ·• -:-n s,l:'!Oltn:) tne 

erflu~n:s or :r~ re~al~tn~ zeoltte. 

Proce;s Raa I \t lo!! l~n I tori r.g )JS :e·n 

The SDS I; eauloped ... 1 th a oroc!.'H o HliHicn mnl torln11 

sy~tem .n!cn oro~!jes lndlcJt!an of the rJd!JJctiJity 

concen•rJtlon In t~e :>•oc~s; rl v ~ ;t•eam 11 th~ effluent 

point f· ~m t~e last lon e•changer '~ssel The purpose of 

this ll'Qnltorln~ ;y;:t~m Is to pro·,lae lntltcatlon and diMm 

,,f r~dt cn•Jcll Je oreal through . 

Du• iniJ I If proceS'i1'11 the need t .::r TRU I'•Jnl t ortng I; not 

•.t''lulreJ . lS •r" "lJjorlt.l -j ==lu ; , ;.,c.r~:rt~a t ~ depo;lt 

In tt,e filter~ I. Ion E•cnanr,e•; t;eto•~ rtHchln'J the RrRr 



3. 4. 6 l.on-£-<_fhanger ~!!Q .[II te r '/e'i ;_tl r ransf-?r In _th~ _ _Fue I Storage Poo t 

Prior to system o;Jeratlon. ton e•cnanqer ao:d filter ves;els are 

placed Inside the contalrrent bo•es and connected -It~ outc~­

dlsconnect couplings. ~ren It Is determined th1t a •e;set rs 

loaded with radiOacti ve contaminants to predeter~lneJ limits as 

specified In tne Process Con trol Program. tne syHem - 111 ce 

flushed wltn low-activity processed ~ater . Th is orocedure flushes 

away waterborne radloactlvlt;. tnus minimizing rne pote~rtal for 

loss of contaminants into tne poo l wdter while tlecouoling ves;els. 

Vessel llecoupll ng ls ,1cccr:-olt;re!l el!lOti'l :. 'JeH.:>I> 1r·e 

tr.wsterreu using the e•1Hin1 ru~l haMilnJ c• ane ut II 1~1nq a _.c•e 

attached to a long snaft . The purpose of tn ls ycl e-arm as:ed.OIJ is 

to prevent lnadve· tent lifting of the len e•change bed or fi lter 

vesse l to a height qreitPr tnan elqht feet below the surface of tne 

... atnr 1n t he cot. ThH device Is a saret; tool thJt will 

~echanlcall, c•e.ent lifting 1 lo41led •esse! out of the .,.1·er 

~hleldlnq J~tl orecl~ae tre ao.~lblllty ~ i acc1Je1tal e •ooiu·e 

OPt! • 1 t lng peo·sonn!! I 

!he lon-e• changer ve ssel s tre arrang t rovtde se• les orocesslnq 

through each of t~e bed5: the lnfluPnt ~ast~ water i ~ treated by 

the oed ln pos•tlon "A", the~ by the bed In c0si t 1on 'b". qoes 

t hrough~ jumper In ~O\Itlon ·c· . dnll flnJIIy bv t~~ idn~ 'lite• In 

j)<)';l tl o?n "0'. 

•.d5-1' 



3 5 leoll_!e~l Hures 

LINDE-~ len e•chanqer ~edl~ . 

pro~en capabilities wnile :)r·cce;;l ng =lelctcr Sull ~ t t') 5~~"0 -a·.:· ·o 

re:non• rJ!IIonuclld"L IOUS!'.'-J$ ofi -Jr ,., ' f-.v .es :r" I ;c: •:e; ..... c .. s • _ ... 

and LltoDE-A r e1'101es tne I >Oto c.-s ·:Jt Stron ... .,. 

Per toa tc ~ a.,ol•nJ c· t ~~ o:c,~ •• > : •~l~ 

perfor~~n, of t ne a~ ~·:~a~ ~~ - e; 1 

deconta~lratlcn t o CtOt'i 

; :- . :)• ~ . . --""' 

e•c~ange rredla wi l l be -3:- i r> •::cor Jdrce .It· t"" "• ;)C ;> H (vn tro l Plan 

for !IF proces ~lnq . 



~CJll .!IIJj~TIOil 5ilMPLE 

Gam:na Scan 
Grnss Beta - GaumJ 
Sr-90 
pH at n•r 
Conductlvl tJ 
Boron 
Ua 
Cl 
Sulfates 
H-3 
O<ygen 
Fluorides 

r:.BLE_l,J 

RCBT I>ATER )MlPllloG 
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4.1.1 Overall F:l icy 

The objecti\e; wl!h re~tect to ~CS o•oces;irg )Ce•lt lcn; are tc 

~nsure ·hat <>oeratlor.s ccnouc:eJ In ,uol},; o~ tne r;n-·•o'n~ 

J~~'~e:·~•i:atic" crcgr3- 'r·~ c~~a~c:~~ '" rl~t:i~1'C~!·~ ri~f 

~~n~er. ~~a ~u,-the ' ~ ·~~: ccera:1t~S lSS~:,l·!: ~-~~ rl: jat'c~ 

e•Pv~·J•·e 'olll ce acpr"dC~;;:l fr·-, nt> H<l'lltO•'it ;f ~,i~~li'linq 

• adlatlo~ e•oosu•e to l~vels :na· "''a; lo• •s ~~~ ::n4c· . 

achl!!vable. 

t'unng the ;;:erat1o•al r. • led of tre ~, .. .,n t~e o>ff,.c·t.e ccnt•>)l 

of • lldl~t len e(oosu•e will b!? bHP;l ·:n t"lf • :>' lc• ~ ,_._.,;!Jer.a:i::.ns; 

I. Sound engineering design of the flclllttes 1•d eqalp~ent. 

The use o• prcper 1adlatlcn protectiJn or!ct•ce\, includlrg 

•O•I tasL ol~nnlng tor the proper u~e of the Jporcp·late 

PO!llt:IT'i'nt by 111 ~ I fie" ;:er sornel. 

3. St• h: Hl""rPnCP . , :"le r;j'olOJ'cal c::a:•ols p•~cl'.1ufeS as 



-------------

~ of tn~ 5CS 1£~ 

teature> rer-aln un~hJngeo t-·~"1 t~l> ~·'' dtlcn. 

The r6llltlcn Jose e•oosures tv oiJnt .:;,., ~ .••n-?i J•Jrtn'l !If 

proces:1nl will Ol' J...,e,· 1u!! tot"~ n ·:t t~Jt t'~ rJ:ll::n~;clli1e 

concent• ttlon In tr~ RCS wate r Is slgnlr 1 ~Jrtt 1 1 k•e• !non t'lcse 

"•D"• i.>n,ed l'Jrln'l ~rocesslrq -.f ~e3Ct.•· Sul i t·r·J , .To H'H . !Me 

:.:e;~ ;, · '~·~ •ct ~,. .1
1

1'~1 t"e ;,(I> O?"";utr~ 11 ": t· : .... ~1 .. :~ r'Jilti)'l 

o~ 21')0 ~>:lice o r or.-; ..,,-:J•el, C~;1u:n. i~<? o'\Jicn,Jc:l•::e 

CC'lC~nt• Hic n ·:::f C.•slu:-~ In tne iK'i "dter I; cu•re~tlt l~ss thtln 0.5 

~JCI/cc . 

1.1.3 E·l~tln~ PJJnt Conslderltlons 

!he rJdlatlcn pro•1ctlon featu'l> for tn~ e•istlnq plant sys tem 

whlc1 lnterfac• .. lth t~~ SDS 3re described In Chap ter 12 of t he 

l ~I -: fSAR. The ~·ls•lrq r1dlatlon shleldlnq withi n the Aurillar/ 

6~1 'dlrtJ fer t~e fJllowlrl Slitf"'l5 Is adequate to rfduce t~e 

tJ•ttl" I'?~~~~':> Ct!l "•he Je;l;n IH~I, ) f 2 r.'rP'll/hl' In H~iS 

tll nt ~n l l.cc ~-;s ~ 

·~, a e o Hld P u \ " : '- lt 1 n ~, '"!!, 

2 ~·'t( ' • :~· , • 11 '1' 9 ! h . ..., ·~lin 

l. '1\ ieel}l~•' II> I•~ ' ,.> ~II" 

, , , • Jl, 



4.2 Dose As~essment 

4.2.1 On Site Asse; ~ ~ent 

Opera ti on of tne ~OS In tr.e II< oroces;lng ~~~" is e·cectec to 

require SO.COO ')all or$ o f pr·oc~;;tng per w~e~ fr· ;m tn;r~llatlon of 

t he !If proces;lnq "i/He-n u'l ti I olenum rt;;noval c JOorod-rJ:ely i.l 

montns> . fhls <Jmour.t of or cc~;; • ng I; r·eaui oea to m•tnn•n C'i-137 

concen t ration a t leB than I. ·, u•:!lnl "' J lor t? m,1lntatn 

tJdidtion le•tel; In the t<'~ L t 'r , ~ ,~ ~~ nPJJ 11e1 ~~ lr,n ~. 

'ea ;onabl :l a ·:hr~vab l e . E.Hc>J -;n ·,. r · en · "<~ t I t-re e •itr. ' "~ SO$ 

tnr-; amcunt c t cr.,ce~ s•rg 1; ~·oec:.>J • • r ,; ;t,l • 1'1 J 'l o•oJ,u r<> f c o 

~OS operatln~ 4 r~a actlvitres c f 0 : 25 •3'1-•omfw!e• Jr 

appro•lrnHely 13.5 .-.an tem e ve·· the 1-t .nontn cerl cd. 

4.2 Off-si te Radiol ~gical E•po sure; 

~ource Terms fo r Ll~uld Effluent; 

Liquid effluent from the system will be returned to s tat ion tan~age 

foo further dlsoosition. TherPfore, no liquid ~ource term Is 

Identified f ar thi s Pvaluatlon. 



Th~ Cllnt .en: s 1 ::e~ IS t rrt,ntiAl ~atnwdj fer C~r~;l~g a•rc:r•e 

raalotctl.e ~3tfrrd' ~-~ re fJ., . Aa1t n c"•:ei ·~ ·•a l3S~~us 

"dter sa,..olln!J 

SDS TER 



C'~lpt~r S 

c:~cucr cr CPEQAIIC~s 

B1 DfOCi?'i'iln<J ~~~ ~~~~·~r !lulitJing SUI'ID "He r 1ntl ~ '; ;.J:C ~S 'i 'JIIy 

~~surance ha, teen JrJnted t~Jt component~ d~~elcoeJ soeclflc~lly to r~~t 

the ccndl!l )OS lwoo~e1 at 1~1 ~Ill per fo rm in tne ln •en1eJ m~'lner. 

ir~ t~r'-J( (k r~ :e pr-:ce:s Is I .. ell ur.:~~-r--c J pro:?»- n .> JUc; has 

c<>xn;•• •·~d 'h.Jt n1qn deccntJ'llinl:IC'l rac-~r; C\n ::e 1Cnle•1eJ by the u;e 

of ~eol1te ion e(chan1e ~ediJ. 

Dur ing !If proceSSing. t ~e SDS Sj'iten ric~ rlte'i will b" hi Jner th~n 

dur!nq ~II pr,> ·ll ou~ prO('-S'il'lg. ~n ~> i Jh~ ~-.ur 'e'it ~a; oo?r t •rrred to 

~~;ure t'nt trt' se !'lcrea;e<J fie-• 1tes .,. 111 •1o: ld dt~"IJ 1ffect ze,, llte 

ll'"''"lnHr It" ' hJt 'iJ'iti!"' pe r fcrm.\n~ e wt II not oe j!OO 1oJ I zed A I though 

nd'onrJcl ldl! or eJK .throul)h m.1y occur sc.:lner In the b.Jtch, It .-Ill 

cro•p~>>> -nore slc<fly. lhl; ore 1Uhrcugh will oe 3ll .:; ... eJ t" occur to 

P(t~n~ :o?ll:e llfp lmlnlmt:~ w~ ~tes> since th~ ~ftl ~ent Is routed back 

t' t•·~ I: i. 

iPoJ! •o •.>JI t lc-iJ t•q t 'lJ !~ . 1!->llnJ (,1'\ bl! I ~CCI'lnll;~ ·'•l In tno> in •pr.rj~>J 

nMnt~rl Ht..f r;. ·· :i' ~ ')()ts. rro' _:, ... , .,~or t·p CJt..rJilr; l '"1 !:!~C 'rr.ltn 1 • 

u~t! t•' ~~·'lt. n+'lr t .>to tt·t~ lt•l.Jr'l tPJ -..tr\r •-'(. 

- J~ -



5.2 Systen lestln~ 

Prior to use In tne SDS ~tch ;esse! wl I I be hydrostatlcall; tested In 

conformance ~ i th the re'lul renent; uf ~ppiiCJble o.:. rt ions of tne ,1St1[ 

Boller c1nd Pres;ure IJes-;el Code . Leon ccrro'e:lon of conHruction. t'le 

entire s;stem was pneu•J ticall; te sted to assure ieJr -free c ~ Jtloni. 

The system wil l be retested orl or to !If o ~Jc e s,ing Jt t re ~es!Jn 

pressure . 

collecttcn ~ub-syste'll. will be tes:~ J ·o teri•; :ce11bil i t; . Fi lter> for 

the tr"Hf'lent of the collected qas.:ous ~aste wil l oe tested pri or to 

Init ial ope•d t lon. System pleope,atlondl testln1 will b~ 1ccomp llshed I~ 

dCCord •nce with dpproved procedures. 

System operati on~ wl II be conducted In accordance with wri tten and 

approved oroc~dures. These p•oc~dures will be applicable to normal 

s1s tem oot>ratlon~ . emerqency sit nt rons. aM rewired rr.lrnten.1ncf' 

evolutlonL 

- J3 - ........ ' .-,.,; .• « 



Prior to !IF ooerati-:>11, formal clas:<ocn ·n>:<uct•·:l" . ill ce c;ro,·de" to 

.vste~s ooe•ations oer~~nPel to ensure tndt aJeavate ln?•l~Jqe I! ~iired 

tc e~~ble ~afe ana efficiert ccerlt'cn. Dur'ng a iJS:e~ coer~tlon~ 

on-1olng coerator eva' ul:· cns ~•ll ~e ccRcuc:•a :~ eRs~re contl~uln1 safe 

J~d efflcl~nt :jstem ocerltion. 

.. Ll -



Cll~pt~r ., 

.\001 T!CNlL ~CCIDEIIT SCEri.IRIOS 

6.1 Pos;1bl~ Accld~llt _Scen~rlos 

6.1.1 Ov~rfll1 of the !IF co•~ltJ re,.Jlt In contJmlna:lon ;f t'le oool aoea 

In tne vlc1nlty Jf tne reactor ~essel. and oorentlill; Increase 

airborne Jc:IJitJ In the Reactor Building. 

b.l 2 t~·~r\ng or tnP 1:; dJter le1tl rlCuld re1uce r•e ·n•t1Jir; provided 

tnereOJ 1ncre1~ir.J ~Jr•?~ ~·c?;ure on tne !IF pllt ·or~. 

6.1.3 Inject ion af ~el uw sp~cif ic~ti~n bur~ted ~ater Into the !IF woulJ 

1lolate tecnni c~l ipecificJtl~n requlrP~ent; ~nd cou11 ledd to 

crl tlc.t llty 

5 1 4 .\ br~fch of t~~ SJS "en ore;:ure b"urd1ry during ~u~oin1 of the 

re\Ctor coolant to the RCBT ou1 d re.u1t In th~ releJSe of reactor 

c:~lan~ wn lch could cause Jdditlonal contamination of reactor 

but ldlng or Au(/FHB surfJces. 

6.1 5 If FCC-VCOJ re~alns open after pu~p ONC-P-1 steps. siphoning from 

•ne !IF wou1J result In 1ooe r•ng the !IF ~lte r level. 

J5 • ,'·l • 



---~--- ~ ~ -~~------------------------------------

6.2 Oe~ lqn FPature~ to ~lt·gate Effects of Acctoent Event~ 

6.2.1 ht>en tran·ferrln'] •ater from the RCBT to t he !If. fl::w rHe wtll t:e 

Jutr•ll'cttlca lly control lea by :tu-•n. or manual'; cent rei 'ej using 

HOL -V-36~ and HOL-V-1~7. V1l1e HOL-V40 •Ill receive l~o;t f rcm a 

hl-IP1el switch, wh1ch :.Ill dut?:n.ltlcall; clo~e :re 1a':~ In the 

event of high •ater le ~el. termrnate system o~•r atlon, and souno 

local o.~nd remote alarms. AJiJitl·:;nally, .• nen •'llt tal ly filling the 

! IF. tire water levei will be "'Onltored bv llsuJI l~soec tl on to 

orevent overfilling of the ; ,r 

6.2. When t ransferri ng reactor coolant frem tne !IF throu~h SDS to the 

RCBT, reactor cvolant will oe ou'llped u~ l n1 OIIC-P-1. Sucuon .-ill 

be taken abou t 2 1/2 feet above the reactor vesse• flan9e. Tnis 

will allow a sufflc1ent Inventory of reactor c:>olant to re,.,a'n In 

the reactor vessel for :;h leldlnJ JS welt a; decay he3t removal In 

the t1en t the ;ys tem does not Jut:matically stop for lo• le~el. 

1J1I1e fCC-V003 aill autCIJ'dtiCJil; crose 'n:J JIJ1ms >oun:l in tne 

l"lent of lew le•tel . CloslnJ ulve FCC-V00.3 automatically trips the 

!IF processing DL,O and termina tes system oper,t ion. An emergency 

stop switch provided at the I!F will allow wor~ers t o terminate 

;ys tern ooeratlon 11 the e1ent ot low level lnllcatl on. 

6.2.3 SJstem orocejJte> .- Ill tequh~ trlt the sur ·ace suctlcn sy•te"" te 

r lu hell 1nd b· tn U•e ·urf.K;: ;uct I on >••tell .1n:l t!'e fut>l tran~fpr 



Cdnal ora1n SJ\tems lscl ~teo cef0re 't3rt:ng t~e l!f ~rece ss• ~; ;.>:e~. 

Do•Jb l e Isola t ion I; orc1iCU t o ooe.en• tn)ectlcn ._( ~elow ~cHi"lc.H'on 

borate1 .;ate• Into tne II< frcn tlle oe sO·J•:es. 5:-c11~1 o f tre :<_~T .u;:::l_.r"J 

the !IF I~ re~u l r~~ cet ~re :~e 'i;>te· I; o!Jcec ·~ coe-~tlc~ 

6.2.4 The olscharqe ~o;e ard olce. 1nc"ud1rq t~e •Jn• ' ol1 oil! r~ 'ealee 

testea 1n <ICCJ• a~"ce " ' t n A:iSi 531 I. :>eo k J1 c .1 Sud' lnscect len 

ccupllngs a•·" rated higne~ thin · ne i;. :.roces:•~g ;>~'"o ; -u:.:;t: 

r<>ad <= 'SO os lg> . 

11.:' 5 fCC-'/11)3 is provi cea · •·- 1 ~-r ·:~; l0 11e j 1 ~: •1• ;r ~- :·:r. 4 ' 1 ~ ~se 

the val1e ro fail close 0" ~~~~or <11r cr ~t~ct ·~•t\, t~eret. 

preventing siphoning frc~ the !IF 

sucti on will be orclen : 1/~ feet above the reactor 'es:e l f l a~~e. 

leaving a sufficie nt 1m·enton· o f r eo\ctcr ~oo13n t for s'lleldl"~ an:; 

decay h<>dt n ! '!);j\ '11. Sh':l;.old "Her le, el dro:> dranHlCllly oer;crrel 

,; Ill be r:>stnc tej frcn :~~ ,-.,~J• He 11 e1. 



1. ~ET EO l~tter LL:-~'-C0 70 dated Haren 11. 1~81. G. ~ Ho•ey 

n•q EO> t o L. 3lrrett (ll:jC) , ' Three Mile l> l lrd 'lurl ~Jr 

Station , Unit:!. Coera tl nq License 'lo . DPR-73, Oocl.n 'IO . 

50-320. Sub~erJ!!d OemlnerJIIzer S;sti?m.' 

l. . lfH -2 :jadlochemhtry Sull'l'ldrY Sheet. Sa"lole 'lo. tl5-t;b531) dated 

June 3. 1935 . 

3. THI -2 5urns and Rce D• a~l n 1 ~o . ~0~ 4 . ~4 · ~~o J~J ~~tlflcJtr n 

-l. ''I _ eurns 1nd llc~ Oo " '"J '1:>. 20~i. ~~; .-11:· .~ J!;co:.ll 

;?e F t:>• .:·:lQIJnt LiJ•Jij-;. 

5 1''1 -1 ou•n, and iloe Dra .. tng 'lo. 2045. ihd"d ~te Ol;poBI 

'h 'iC@II ln!!OU:i LlQt;ldS. 

ti. GPUI( Or~wlng 'lo. 21l-'J50-2l-00l, Pt-10 CCII'OO> Ite: Submer•Jed 

CemJneral i:Pr Systen. 

7. I MI -~ Surns .lnd qce Oraw•n1 No. 2026 . Oec 1y Heat 1nJ Spent 

fuel Coo l ing. 

8. iMI-2 Bechtel Or4wlng No . Z-M75-C HC01 & 2, Sc~ matte Olaqram: 

!if Proces'iln) S;s tem . 
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SU!~Ii_ARY 0~ TR£_~ TMEI!l_PLAN 

1.1 Projeft Scope 

The capability to maintain water clarity and radlonucltde concentr~tlon ~ 

In the Fuel Transfpo Canal <Deep End> during early defueltng operations 

must be available . The design features of this processing ~eth~u are: 

I. Use o r the proven proces;lnq capabl lltle; of tne 505. 

2. Use of edstt •g plant systems In sup~ort of 505. 

3. Use of fCC -P-I <can.ll Jr.tln pump>. 

4 . Use of OWC systern piping . 

This repoo t Is presented as an addendum :o the previ ously submi tted 505 

IER to pro llde greater Je:t~ll In tn.>s t' a:pects of .,ste'!t design and 

operation"'"'~"- . -• .e to the processing ~f the Fuel Tran sfer Canal. 

1.2 Cur_r:ent_E!Je_l fr·ansfer__Ca__!l__.t_i Activity t Chemistry 

liater samples are ta~en 1oee•ly to -,onltor radi onucll de ~ct l llty ~nd 

chPrnlcal ptr~mcler '. ')f tn~ Ft.~ I To tn.feo "tno\1. Cur r !!n' • e.ul t"i ••-' 

li s ted in T.tbll' 1.:. 4ctlvlty decoc,ucs d ,e to cecJy. hc we '.'PI' tcti-lltt 

in w.t ter •nl'l inco ,>t ~e I-re p l·••chi oq fro.•• plt•o•t,n )o •tthlt ·l •):\ 

canistrt > tl t• l:· 1 t• HtSt;:>rro>d •h rOu Jh t he fue l rrar.>~<', Cln t l. 
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2.1 lntrojuctlon 

The FCC Process1ng Plan Is de:lg~ej to ~:e J hll~ cac1c't 1 :t: -ers!o' e 

pump CFCC-P-ll. the Sub~erg~d ce~lner , ), :o r Sysi ~~. ~Rd =·ril~ns Gf :r~ 

Oeruellnq Hclt~ • Cleanup 51>:"" : .:> or.a1n:3i~ •dt,;r ciMI ". rJ •:· 1v1 :y 

1e,e1~ tn the =-Lei fra1~te1 C1r ; '. ; .. -? ~ ll,i :; ~ .. t~e::1 . .:.; . .- ~ · 

1. A s_~st~n · o r>dtn~a·tl ,·: cl1nt. ,,. ~ •dll r ·: ~ c :•. 'i.- ,;.,, s. 

2 . A o;y>te~ :hat is l : lnj,;tenJer.t H po;: ol,; •r ., >.!:··~~ oiar.: 

systems. The cniJ portions of thl> sy;te~ ~M· ''" R~t "l!·;.orM , 

recove•J syste-s ~ re olart s~>rvlc,;s cc~nect!o~> r ~a:e r. a1r. 

electric> and If •ate· IS t0 te orcces~ed ~o ~~CST. =~~ lnl e: 

header to tne ~C5i's <AJt Sts ten> . 

J . A system that has prove~ ~er•or-ance In raJ! actl~e ~~s:e 

process!nq. The SJS has succe>;f rllt oecont•~lrated to cate a l~~st 

three milli on o,~al lons o! contaminated 111 .. 1'"· 

:.:. 1 sos 

Tht oe ~• ~ n r1s15 c• tr ~ 505 '' r•~ sen t eJ 1n n~r~e : ~- · re SCS 

J[q . 



l . l 2 lnt~rt~ctn~ ~. s · ~·. 

The !nterfJc!n~ S} S te~i ~i:n :re SGS In th~ rc: Proc~ss!~q sysr~m 

ue : 

I. ~e~ct ~' r .......... l -\ n ' ~ : ;hJ •ll » t-:! ~_;l t~., 

2. :?eac •:r. ~ c. • ' ' ' ' '' !no =-~.~1 ~.\r·JIIn J :.,r'Jrn q ~ ~<>,HI ~·~. 

/~f'l t illt' n JOJ ,..ir (O:n J ti.t~nir.J J/):.,.,. 

3. A1~:~ ~a > S•st~~ 

4 . Oldn! "''. E·~~ · · •c . 'i!• r ·~ ·· lnJ o ... ,, ll .·n t->r ~~~ te·n~ 

5 . ~8 'e ' Pu'llo 

i. r:;? .::ce;;1r1 ,,-: .. ::.,., ,. ,,31 i.·,n~ · ~· i' ,,i ;nJI1"' .- ~r. J C1l!nt1'! 

De~c · l ot !·"· 

2.3 fCC Proce~ s !n~ Plan ~c~ l 

The 'J0 1 1 of the rcc Prrct>~ilnJ Pl 1n i-; ll t o t:rd!nntn GroH liy lCtl vl tj 

les~ t han I t :o • 1,Ci/..,l tJ .,,nlmi:" t h.? 1o•rrce · ~·n 1nJ ~~ t •1 

<•nlntll n t •JrbiJI •:I le-;~ :k1·r l'r ' U :n ~tin~lin urJe ·•jt!!r Jl~lo!lltJ. Tt:e 

prCC!'S'itO<j (j f :nr'; W\ti!r ' rl )U ih 5~') I li r -> " (' t I "D ~ ""~1 <: 11 

.:'1 JI 1CterlH lc~ o f tlH• 11<•·• . 



J.l lntrol.luctlon 

Th~ fCC Proce•slnq Plan i: J~~·~n!J :l ~''" "' !~ r tJ' ~ lctiJ:tv •e.?'~ 1~J 

oMt~r (I ll' I ty In tne rue i ·, l n~T?r Ctnll t•nt~l '"" C.l') I; ~011'0 e ' ~ J I~J 

~pt:rH'':nal. 

J 1.1 ~ ;;~fll]~· ! Q.>•Ht~l l 11::ttl )_1~ · ?-

i;::,: ~D~ ~=n~•it~ J r t ,,~.,.i ! N\c; · e pr Cf>;'~l ... · .,, ,., .. · · J' \ 

lj';t• .. 'Tl. l m .. ~n• • o t \ng Jn1 c;l-o11n J :._ .. ~:,~-n. 11J :':'J .,.i3!~ ~ \ncr l":l 

sy:;t e"l . Thn ll11id ><d >ti' c•,..,·e~o;ln•J >;Hem Jl':)n 'i '" .t~ t'" F;: 

wH"r b1 1 01')("~> )f "•'• t ' l 11 .~rJ 1e 1•n~• t ll·~ · i n. ·r~ J '' H~ 

Sy'itn~ t~l,~ !:, • il:~r. a." J ,t::O'O": l~'.,.,l:;!."' l'--~ 'j ~f:>C~~~_! 

J'J• .... 1 t~r c~-;~1 l. tti\1 n1. !e·d~e•• J ,nJ .. ~..: ... • r- .~ .,. 

oer'fo, mance 

MOving , d~wnte ring, 'J YU':"l fuln·). lne•·1:1:!:n. ::unN. tnd 

J,),tdlng of til ~er; dna J~~i"'•'rtll:~ r .... ::els h: ~ t!H:> ,•,,rplrq o:· . 



3.1.2 Int~rfac lr.g 'i~·~re11~ 

Canal ~ater is t• insferred :, o, the :rc u~ing a c~~er: l all~ 

available hiJn caoacl tJ ;~o~~~ ilble cu~p. i~is p_-o 1-a~al [ ra:~ 

of tht> canal 

two way shut-off t,pe fitti~g c~nnects t~e ci:~~ot1e ~ ~~~ ~~-c ~o 

the fuel t1ansfer canal drain ~lnl fold. 

The manifold ~e rv~~ ~sa tie-In point for 3 sys · f~~. t~P Q~act~l 

Bldq. Ba~erent Pu11: ~ .. ~~e;:'l . the ~uel ~r~n ; ~.-1 c.11 .11 •1 l n s .~:., .... 

anJ :hP ::• Ole-~· 'n~ ;.s ·~nr~ ·c Sh~ll t~~ ~ ''·~~ .. S,~ -~- -

lO•JbiP J,ol-\:ic'l r "'~ fCC cr.:c?s~i,:; • ,-• .. T · r 11 ::-i' c: ·~ r :~o ;:; 

prondeJ b·1 oall .... .. .! S r C(-~CoOJ ~~J <,~.:- .~o . .? lr. 'J~ ltlO'l :o 

alsco~nectt>dlcaoo:J •o~rect•cr; lcclti>O ~n ~~t~ of · ~~ o:r.er 

eol ;tlng t lc • rat'l ' 'lrJqh ~"-~ ; , 6ui1Jt• J :J~•o:tra:•c" R-~·26. r ~.,· 

Handling Buil<li~~ c;,~ .. ~ at •n , 551 tc tie- In '"d ln:t>•f~c.- wit'l t~" 

SOS :;yste!'l 

fl ')• rr)l" tne rrc "'3/ ::>e "'3nuall~ tnr ttl ej ~·a c··-'1-fl-1 o· 

C~-V-fl-3 In 50S If ~o~11~1. 



T~t! :u~l ~ l 'lJ 1 1n1 3rJ•IJ'r}. ~ •• i1 1r ; ::lu1' ,1~1. 1nJ ~e~-:~r 

3ullclng 11'1/!o~ "' ' ~r; o•.t• :i? :er:;o!·· ~ll l •>r ' lllttnq Jlr Jn\J 

con•rtjlJe1 dtr :;oo·.~-"r: ·- :>•;.>te'lt .pro?dJ r-f llr!)or-~ CJnta.n•na ~· ~n 

• r- ~ ., ~ ,. a ;~ ,l1. l ·· ~n-r:: 

:~ •. 1S "" .Tn l r. ~t :;v ! ·, lUI~ J 

... ~, .. i .... '"'l ; . I . ,. . "' • 

,. 

-''1 ' 

-~"' r.•-''l,. t"'J 0 Cln~ C "'l•t ., :• 1 ;, 
1
nt • 

T~e \ t ' - ~~- Sypplf 

'"''''! ~ -'e•J 

. . ... • •n 

·n 

c t • ..a.j t"' -: n,~l.!e·J ;:Jb=·'t:: ... C"' '~ :n= K~t c t :,r Ccclln : o1~1) .:j 

.. ,,, o: i' j !," .11~·e f··,, ~ ~ ,.. ou..,e, !.JL-?-S:t t" ·! ,,QL-P-53 <sea 

: cr;p·· J: · •,:'). ~ ;- ,: ur~ J. _, 

3.2 I '10•'11.11 •.pe~nl-:n• 

r~e r·: ,." 11 t" ' 'll~> J ~ ~:~ :?C~ JII JP •.• t, , 

r C ~ ·t~ t ~~ 1 • r c) .. , 'u J.., 1 :: n.. · l..a : ,.. ,: 1· -; l • l1 , 111 J ., 

f I "- J It f • t• 1 .r1 ~' .~ ' f ' ' ' ..a , n t ' 

L' .. 
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3.3 rcc lfl\tfur,entdl _,, 

P!JTP fCC-P-I I~ CC'\ trolled J 1 .1 !l~nd lnjlcat I g ,.1 h ' 

locH~>d on SDS control CM'el c: .. P~;L 1 HE.' . 3 : ; - • 

Cf(C-LAHL-103l. 

-: s- .. •' . . ~~ 

o\ ~ • fi! t 
... . 



3.~ rcc Proces-.ing by SDS 

3. 4 . 1 fCC Hater fll traticn 

fwo rlltl'•, .tre :nst~ll~>d to flltpr out solltl; 111 tht> JntreHo?d 

cant~mlnate1 wat! r tefore tne ~~ter Is processed by the 

i on-e • ch~nger. rhe frlters Are loaded In l~yers using v~rlo~s 5inj 

~l:lng> tc cotlr.u :e fllt., r performance. 1-1\wel unltoral: wl tt1 the 

Hnd Is appro•imltely 6 pountls of t:or·os llrcate Jluss wn ic h Is at 

lec~st : 2 wel')ht pt>rcent boron. t •) prevl'nt t~e r~>rr.ote P·.)S~I oilltr of 

( rlti . lllt/ ;t.mti J iOJ r,,._, , flr,, s n• •rans por· t~.J t ') th» tilt?r ; 

I11P fi !(PI, t nd t~l'•r.: l' tal •"~r" ~"dOS•IIi! •• Sl"'Utln•J. -•c .1 1e 

r~C" •"Jeti r r·cm · ~1: to pr~n~···· ;r-c • loos o r •n1 , lf>l 

) . 1 . = rc-: ll.lt.,, Gt•miot.>nl :-~1'~" 

lhl~ 'ij. ten consists of t.-o t1 dins f Inn e• ch tn'J•'I s t "• ~ tlrg o f 

Z or 3 i r n e•changer~ P~Ch. E~cn l r:;n e ac n~nge1 c-;n •t i'IS t>l']ht 

cubic f;>et o• 1on 0 1 Jdnlc ;:~o llte sc rbent. P'plrJ tnJ n ' ;~o; e .t >t 

tl I w 1 r J ' 0" • ri • i "' i ~I t I'll',. : r i in I r .. i I 11 dlJ~ I!; _, !.c 1 :1 In 

pa 1 111 e l The ~ffiu!.'nt; fr ·)ITI the t~wo tra i ns ot ion ~ · - ~an ;er s '; 

rou t;•..J tt" Olqh 10•' '\f t"'o ~.1nd flltl'n lnH~ilt•<l In • J,,• "Otl"n" 

po;ltl~ns . t~e.P .1n~ filter; «e•e in;tallnd In p 11ce of t~P 

Or IJinll C H(t ! J)<' t ,p(' r · : • ti ) ' Pr', ~n1 Is IJ~o''l t J •t' li) ;-,•r.l P 

t lnLtt; 1'' J '~Torno l e·• · ",. .. ... 1 'r·· :. Jh~ ~l' ' '""·P # C~t \ ,11e1 ... tPptr 

c 11 t l I. Pll t ,.l l l( I .. t •• 

\ n n• ;11 1 1 tb , c · 

, '"tii" J .:o • r ''t' !r ~c·. ··V tnltl!'h" Je!~t l 

t'"' t I (.q 

~· 



3, 4.3 Led~age OetPctlon ind Processing 

Each ~ubrrergeJ vessel Is locateJ Inside ~ s~condary COIItdlnment bo• 

th.H contJins ;pe'lt fu"'l cool wate·· 

secondlr, contatr-en: IIJ I; tlos~d 

Our tng opera t ion the 

This llct Is slotted to oermlt 

1 c ll cul lf;>rl l 'Jclfltl ! ) t DC>) I wH .. r to fl ew pa~t the vessels and 

C•Jnnen.:>r • . i)col dte tro-n the contt~lnment bo•es Is continuous II 

~nltor~d to J~tect l ~l·age and I> clrculdted b; J pump thtough one 

of tne two learage contatnment lon-~•changer;. Any learaqe which 

occur~ during routine connect l,)n Jlld diHonnect ion u• the 

tn'c• Jl sconnPcts will bP ca~tur•d bv thP contalnm~nt ba·e~. 

lllut"·l t; ft<X>I .. l:•", .lOU ••Pll ("i hy len ·"•'· '" ~ II:' ll\'1 •il lle•n J 

, ,,.,,.,.), ro n·._. PC• 1 

~11 Qtl JI S ,t'•·l II lU I I .e031J~Ion ;ystem COIII'Ct > (}Ht'OUS \nrl liquid 

..a ,tn; I l' 'iUl In I r~cl'l th(' QpPra tl on of thf' .. dter tri'Jtmt'nt system 

The S lMpltn~ ~~ o~~ ho•Ps are ;hlelded t'nclosurt>s .nl ch al ow water 

S.tl'"ple• t rl be tM~ 'I f or t nclljl>'~ o f r ~ ;,ll c nucllr!P~ 1nd other 

cc!l:tmln~nt~ . -,e rtprn~ enti'r l'lJ tne ~l o . e !;O·P, p" "~It~ th~ 

oot -J,, 

:.t.t!'i,!t t 

\ 'r~) J ·• I I , , •" • ·' . .. 
· ,. e·• 

l ~I ) ' 



The enttre \amp1 1 ng sequence I\ performed lu ~hlelded glo·1e bo•e> 

to minim' e the po:.~lbllt ty of lncldvertent lea~aqe and spread of 

contclmlnatoon during r'utlne operation 

3.4. 5 . 1 

3 4.5 . .' 

Samp 11 n~ SyHem 

Sampling of the SOS proces; to mont tor perfOrmance Is 

clccompllshed tram three shielded sampi lng ql~v~ bo•e\ One 

gl ove bo• I~ for samplln~ the filtrati on 5/Stem. the second Is 

t or s a o11plloq th<> • ~ed tnd ~tt luent f or the fir H lt'IJ' tte bed 

tnJ th•• ~hlo l 'o 'II s,11rullr I tl>f> eff ltot>f\1 , I '''t.' oo'·11 11'tlnq 

.'P.;JI! !I' . 

c~~\ Rallitlon Ho_n1torlng System 

The SOS Is ~~~ulppeo with J pr~">cess r',ti!IH! .n rtl()nl t Ctlllj ,..;r .. ., 

which pt cvides lnJicatlon of tMe rddlnlctl;itJ cAncen ••A• Ion 

1n the ptoce;, rlow st•eJm J" ~~~ et•l ert rc•n• 1 ~n t~e last 

len e•changer ves;el. The puo pose .A thl; monl tor· in? ;y~tem 

'' to provlae Indication and alarm of' lOi onuc lide 

bre.1~ through. 



Prior ~o )/";tern JDer·4\~14fl . '!l ~ · ~'1-J~I~f d~O t• :~?• ... ~)":~ 1; : re 

r.I~Cej lr>:'j,> t,e CO"B "~~· · ·. · ~> 1•; CC""ec::.:, ·~ : ~lC • -

,-,· Cln tt • .. ~e · ~r r ,..,tl."! •t-: a:_ -t ,p_·-:1 is 

lo~d~J . i · n ~cl ~i c t 1 J! c~n·~- ~lrt~ · ; c·~:~ · ~·~Jf·~; tt~, . 1S 

.c~rJ • t ~.; ... ·t~ ~'-C e :~ .. r:...,rat J ?rogr:aT.. t,..? ~, .. :~~ .. J ~~ 

t.d / ... ,, ,qb•),r·e t 1h to:: :,,·t_.. ~nL; ::~intcrt:,ng· trP :c:rn:·~l t r 

I·\ t """ !\t""\''~1 1 ~ in ' ,.~ cc 1 w.\t~· .tilp tr.r.;.~ r.ltn1 , •• ~ .. · 1i 

•I '• c ·~ I ' I Vt11 ~ • •• •• 

~ 1 • r..,. •• 

,..o ;lJr::O~ ;J ;.• ·~ ~~ y<;•f-·t~ \~_.t: ... O ;~ 

tor re,~>ot '"~C·t' t.-M l•·· · J • t'>t' l~r• • ( "d"·1!?t:e:l ut •ii~er 

\'e •• PI t c- J hell)h· q•·i'H" ··· ~ o>l1ht f~>PI tel c-.. th• ~t·r '"o~ce o • :rl:' 

4 I !Pr In Ill~ pool 

r.:.cn"n <~'1, r.ro:o·,en i ••t l rq 1 l ·n ce.l .es.el out o f :"e ..a:e• 

1·1e ~1n: J nJ ~ · " :luJe :rt> :-o;,•o il't. c r ::,cc 1denral ~q:os;.~<~ A 

CPt'l3tlnq pe•sJnnel 

The IOO·t' • cn1rqe• .es ~al~ arp ~rrangt'1 to prcvld~ serle: proce:~ 1 ,g 

t~~cugh e ch of the teJ;. - ~~ 1n'luPr. -~>te ·~ • er 1• • r pn·~c tJ 

t' !Ou~h ,na f I nail. 



!'>!I j• • .~ :l:·-.:~-;- '"t··'i"'~ .Jt 1 1 c ~ u~~ J tJ ·''\atr; t nt: 

l r rec ~ ~· Jr;. I~JI51on~ ~Ill te 

!~con~ ~ ., ,., '' • n r t .. or lj 

' . 



~Jalitlc~ Protection 

4.1. I O·:pt If I ?ol ICJ 

fh~ bjectt.t), wit, re;ot)Ct t0 FC..: proce ~;I ,J r n·•tHI •)O S ire t? 

... n~u"t~ l!ltlt cc,:rdt h,..n~ c~n,l·JC!ed 1n sun ... ~t! t rt'o • ... n-1-v inq 

:~~lrP t\tll: lti Oil OtCjr 11 "'"' ''t' IU(t? l 1'1 ~ ~~ ~ ;,t ; ICd lt , •re 

I:'P"n.lr. \~1 r Jt tr.-: · , ;~·n .. ... :~ ltl :.r' ~ ll ':JC, l:~J ,,~ :r • l:li ,. "'n 

"'P?'itJr e .. ,II te loorodc~eJ ~r"m the ~t JnJP Jin t o r ·''~'' :11n l r j 

t11!J:•o;n e·o.:.~ur o:> · o le;el; that H e dl lc.~ d"i reo~:01 JO !.t 

1'hi~. lbl ~ 

Ourlt'l t ~ o> :l~t tl l•,,lll Ol?ric1 c f the ~:l'>lem tte elf.,.c:l.e rvntt•)l 

o r • 1J 1t1•n •' ·r iJt<' ·•"I ~~ t;a~el ._., t"-' '•JI!O >< i•q c:,,:t~en"rn;: 

I . Sound t>•qir.eering j~-;lgn of the fJcllltle> ~nd equipment. 

~- fhe u'i e ot proper rJtla:ton protect! n practlce'i. incluJ1n1 

wo• 1. H"il\ pt '''n ing fe r tne prcppo use o f the 1roroprtatt> 

eq u ipment by ~JalfFta~ per ton~el . 

J. S:nct lJhert),ci' f ·J tr~ 1 l(JiolcqfC l l C\l~trOI; r•OCeil~oes cH 

j'"· ·•l • r~J to.- -·~t -2 



u of tne SDS lE~ 

c ·~:n:• ·t 1.;11 o• ·~siul! 1n ·r" ~iC .,~er is '"'' er• ' 1 ~"ll~h 1 .::~ ; 

•n.,n J I 1-(:1/cc 

fhe t3~1 .. tlon o•ctec ~ h.n • eatUIO?S foo t~~ ~,, tlng ol,nt •f;;~:n 

~hlch in te rfaco; "It" tne '>OS ..tr.? .Je~crloed ir. C~~pter •: c '" · he 

JU! -2 rs~R. ih• e •l stirg OJjla l·n shlelain] ~ithln t~e Auo ~ry 

SuilJ1ng fo.- tr~ "ol J•d n1 s , s: e--~ ~~ ~.:le~u~t" ' J oelu:<> · ~;. 

olctH:i"r 1.>,~1; ~0 belc .. til.? Ji!~IJn ::.I!>IS 0' :_ 'Tr€::1111 1" >:"3: 

• ~~uiri1.-; ICCi'S>: 

~.·.•c• '' C -• Jrt l:ilul J In · e • 11.110 

" ' : l' l t'i 5 ••. ., 

I' :, . -. 



4 2 Do~e ~~sessment 

Operation of t~e SDS In .the fi:C .,,.,<~nln1 -r •• tle I; eq;ecteJ to 

reQuire lnt~·~ltted prccesslnl of t~e FIC I S requloed to maintain 

water cL1rlt1 JnJ Gross Gy activit:; ·I , I')' 11CI/ml un•:1 

DWCS Is fuiiJ operationa l. BaseJ on current e•perle oce with the 

SDS this .toount of proce;slng I~ e•pec~ed to result In a negligible 

e•co~ure roo SDS opera t ln~ Jrea lCtlwltle s 

Source r,,"' · -, Lt nlil EffltJ~nts 

LlquiJ nffluent from th;> 'i:f'itt!., .. Ill be It'(" ne·l ~~ >t ltl on nnlal)e 

for fuo ther dl~rosltlcn. Tnerefore. "" liquid source term Is 

l;~ntlfleJ ftr tnt~ e~ 1l uat i on. 

Sourc" lerm; for Gaseous Effluent~ 

rhe pl~nt ~~nt system is a potential pJthway tor carrying 1loborne 

nJio1ctlv;> I"H~riJl 1nd ·e leJ se. RaJtor.ucllde~ In th? gl'iecu; 

t.>l flu.,nt 11 i~e fo -n "ntrllrn .. n · Jur in 1 to 1nsreo •· c<Jnt 1mln.1t~J 

"'teo to no l ou~ tl" • •• ri'teo •. ion ·~·chln•J~ •mit:.. IO'l ll;o :n;m 

<ll"• d~n• ti' J . ; , , · 1 •·.·· 111 : "'dl n .• !!•' 'i ·'C' I '' •· . 3 . .:! o f :ht> 

505 if~ . 



Chapter 5 

COtlOl!_c;_l 0[. OPERA I 10:15 

U; processing the ~eactor Build ing ~urp water and RC5 succeisfully 

assu•ance has beun qranted that component s devel oped srecl rl cal I; to m~et 

the conditions Imposed at 1M! will ne• form In the ln tende~ manner. 

lh·' so, h.l' 

de~ICnsttated tn .lt hliJh Je·~., ., ..,,~ '' ' n n·: o, ; ' ''" llP .1cnlett>1 o·, ;ne ;~~!! 

of zeolltf ton ~·change r ed lJ 

During fCf. PII'C")SlthJ. the ')05 ;;stP'll fl ~ tHP: 'I'~ I be hll)hPr than 

durl nq all p•e·tlous pr ocess i•HJ. Arr elqht r.our test was Ot!rL;rrr:ed to 

assute th1t t hese Increased flowratei wil I not ddter~ely af r ~ct zeolite 

perfo•mance. Also . ca l cu lations h,.,., t:een peno•rt>tl b:1 ORIIl to 

<1emonstr.1te thdt sys tem performance ~Ill not be jecpMdlzed. AI though 

radlonuclltle breakthrough may occur scone•· in the bHclr. It o~lll progf"e ss 

more s lo wl y. Thts brt'cllthrough will be .11lcwed to occur to e<tend 

:eoll te life <minimize ·.Mste>> since thP efr luent I; tou ted b.lC~ to the 

Fue I lr ~n\f~ r (.lnJ 1 . 

.'•'011!1' l:lt;> Jil I • J,Jill'J l nt! h'Wil•'''~l , n bi' lCCCII"ill l~ l'o'l 1'1 t'"' IO' ·'OC•'U 

·'"Htnt,, .lnl ,,,.,".t., · >" ... 11£' ~l ·' 1 ... ' r· 1e c 'JUiinl \OJ Jt"C ,,olln] .... t :qo-1 

'Jf'':";~l "; • ,,, ~' lf;l 10 the' t !"('t' ftl f mlnnet 



• • : t" J t~ 

r: -; : :r 

t"~ t•~atr..:-..1""· ''rP cct·;J~ · -:1 :l:.PvJ'; ... ~t;t~ , 111 t.e ~~s ~j pr1o• :::> 

lnl ' l!l OC~rJIIO'l. ';;st'.:'M PrfC':i?t1t·c~\l HSt q wqJ t;~ lC~~·p'l'i~e;j 1n 

1Ccor uJnce .. 1•1 \ !:r;rC.") pr C:.-J'lr ~·. 

System ope r 1 t i c~s ~1 11 t e conduc t ed In 1cccraance - l t h ~ rlt t en 1r.= 

1opro~ea pr·)Cedurt>s. Treo;e proce.jur'.:'S will be appl'oble t o nc• "lal 

S}>tem ocent icn;. f'"'t! • ~ency ~l ' uHt.,rs . • ~nJ •i!QUiteJ •a•n:.:~ar-.::~ 

"';olutlon>. 



?: L>r to r.:c coer,,· len. ror-1 1 cl >:;;r·q lns~ruc t lon nlll le :HO'IIded to 

~./Ht',ns coerJtLn~ pe•soMel t .) o;!n·~re tn.H Jdequate ~no~lell~" I~ g<1lned 

t o endb le ~ 1fe and efflcl!"t "Cerar1cn. During sy~tem ooerdtlons 

Jn· ;olrq cce • Jt ~r ~1 Ji u Jtl ~ni ~11: ~e ccnducteJ to ensurJ continuing Sdfe 

1n1 err I c ent sysre ·• .:P"' H ton . 

'1 



Chapter 6 

,\OOI!IOUAL ACC!OCI!UgN~RIOS 

6. I ~sslble Accident Scfnarios 

6. 1.1 A breech of the system pres~ure bouncary ~hl le dPIIverlng ~ater 

from thP fuel transfer cancJI coul d ·~suit In addltlon~l 

con tamlndtl on of redctor buildln~ .urfaces. 

6.1.2 Introduction c,f r edctor bu i I din') ~umo .,,,..,,. Inn tllP fir<> I . , tn~ r "r 

canal would conta~l~ate the c1nal ana cou ld •e:ult in J cot~nttal 

criticality pr ebl e~. 

6.2 Oes~gn Features to Hltl)ate Effects of Ca~ualty [v~nt s 

6.2.1 A hose or pipe bredt wi l l result In loss of line pressure . 

Pressure and fl ow indic<Hion tre pro·lld~:l dt 1arlous lootlons on 

the pump discharge flowpath . The plpiug and hoses ate 

hydrostatically tested to I .5 tine s their ma<lnum operating 

pressure per ANSI 631.1. To en sure pressure bounOdry Integrity. 

hoses are to be insoecteo prior to operation or the FCC canal drcJin 

networ ~. 



!J.l. z Th'! •u~1 rr:Jn'i·-:,- Ci'"31 !t .ttn A~~ ·~ -:,..! .._ t~~ ~ : t or:C:&lS'i~n; :· • ... '?· 

t•·aniler car3l ·h~ll;~ ·"l Jr4tnJ :~ ,,~:e- ccnrectton~ cf tr~ :•~ J l 

dral~ ~an ~oi J ccntal~ ~ou~le l::'lllon .• ntcn lrc'uJe~ a c•ec• 

·,al.-e in eacn lire. il"!·# 1; ., C~""c .. er.· ;-~r · or ::u1t:·-iJ ~-...-c 3-: 

co~~ling ·crrect;cns ~n -~ e canJI Jtiln '~J' ~· ~ ;~: :er c~~3l 

~h1llow enJ CrJtnct;e C•cncn lire. J l ~~~ 7lr • • ~ \:~ l il:-·n~re: 

Jt'::S • .,c:·~cr'tte J t-o-,.1~' ~nu:--crr · o?ct:ur~ .. ~ • : :"~• -.i~tf j'1 

ccuoltn~ c:nnectlcns . lncluJing t~e reac · c• ~u;J: · "; ca:e~er · ·~: 

•. ~ - . .., ... " -5 

.• ll . ·~ 

'l -



I. soc; 'ij> tf"' D!!>CI tp tl c n ~:l~e'1JI · 1.1. 

2. T~l-2 Radl~che~lstr; Su~TJr J Sneet . 5J~oie ~1. 3S·~ ll77 JJtea 

:·tJ1 2J. 1 n s. 
3. Et?cht~l D>q. ", J. ' -:·• 1 5-~.-,)j l, jc 1~"'Jt 'c 01 Hjf M. (n• ->r I :1 ;uel 

Tr"J;n re• CJnll "r-:>c~~~ln l <;,;P"'. 
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l. l Project j;.ope 

lhe capo~blllt·1 t·J trlll,t~• <J: • · ··;;" · 11~ ~;n''~ .• cn:J o· t~ e '·" ' 

Tf.lnsfe, CJ'Idl t0 t'l~ le~o ~nJ or 1 R·a· I• n•.•c.~s;My t·:> J.nl dtth 

rrc ~JJrn h~lr ''1~ l;r ")J~ t lc~t . cr irl•·-t · 11~ f• ... n ~· ~.) ("' [r'PI CUI ce. 

rhl » rcprtt 1': r;r;o,~'l·~J l"; , · (•JP"'!,:l . ,.. , ... ,) ,.,. ' '"'t, .. l/ 'i ,bmJ:•ej 

SO'i Tl~ c.:> provt.te ~~·.1 11; • • · ··.:- : • Jn>:e 

sh,lll o<~ end. 

1.2 rrc (Shallow end) ~ctl•ltj Ch!MI5try 

The1 e l!e 

5ho!ll. . .. !' 

nu:noer )f :ource· .;hlc'l ~a·, contdb~.ot~ .1\ter t • "'IE.' 

'IF t~.l'-d'J!!. rr: 1!.1~ 1·•.1•1Ji!. •Ji!COn . .:•, • 1nl 

therefo1e It IS inpossibli! to stat2 t~e actual activities or 

chemistry of the ~•ter to be transfe•:ed. However water frc~ dll 

of these sources ho~s been transferred/processed throu~h 505 In tre 

past. and any po;:lblc sources ha:n been COYereJ In ~et11 I In 

previous sections of this TER. 
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Ch10t~r 2 

DESIG'l ~RI TERI~ 

2.1 l n t rotluctlo.f! 

fh~ FTC Shallow End Oralni~e S1~t~n •; Jes •1n!J " J u~e 1 ~~u~erslOI! ou~o 

!OiiC-?-1> ple'llousl•t used as the ilr i·rvc<!,;ln•J "·•~""· .tnJ conlc.n; Jf. 

tr~ 505 F"eJ ~ Ftltntlcn >uo~:~:!!'!l, · ~~ 'l•'l.t·~r .• , •": L' J•J t 1 .n ' •' 

:•t<nJ\l ).;:-~~~ '"'J rh~ ft1~l -,.,,,~i~f ':lr-.;1 t), \1r J 'i "'~- 'j o? • l 1 ;, .~ 

Erld 01· 1 1r t1~ ~?~:2~ 1~si~~ ~cJeCtl~e; ,,·~: 

I> cJplblllty to drain ,nrltow end by t1ansfer · ~ deeo end 0r e•l:tlnJ 

t.Jnl.a'Jl' 

2> as tn·lepenu~nt trc:1 e · l.tlng pl1nt ~ys tem H r'Js~:ot~. 

3> use 505 or cor tlons :~e·~cr . 

2.2 Design Ba;l> 

2. 2. I 505 

See Chapter 4 of th~ SuS TER. 

.. 
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l.l In ro·Juc 'l c n 

J I 1 ,(;•, 

'1 , .... l 1'1 J\'.! • tr" tr 1 "l'; t ?n. 

'n·' 'ir.ul J t I '•'• 1n J 

:, •rq. t ln "'. t·~· ~t f' tM ·~e off 

:url'l J .;r.:oll'l ] . J~ .. q.> · " l l'J.J , .. -; 1.'1 :·.>n ' h l 

• J ' n (,t.,, " •J I ~H\C~. 

).I.Z int~t f lCIO'J );IHP1l~ 

~I 11.'' i O rutt.>r ~ ~~ ! •. • .. ; .. dt· Il l 

,n,, · r, :1 .. • tnJ rr .. · c; t''t., • "P J • 1 •• , 
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·. 

The manifold ser•1er a~- a tie-In point for 4 syste11s; tne RB Jet 

Pump, the Fuel TrJnsfer Canal Drdln System <fCC>. the DHCS-Reactor 

Vessel Filtration ~ystem <Early Defuellngl and the FTC Shallow End 

Drainage System. Double Isolation of all otncr s;;tern; from the 

Shallow End Dralndge system Is provided by manifold l~olation 

valves and the di sconnecting of the S~S. FCC and OHC hoses fron the 

manifold. From tne manifold, the discharge ho~e Is eitner routed 

to the fiC deep end or through the e~lstlng flow path through RB 

penetoatlon R-626 and FHB penetration 1551 to the RCS manifold at 

SO<;. Power for tne pump Is supplied from circuit II of 

Jist• lbu tl on panel PDP-6-11. Fo'OI'l tne RCS nan•foi<J, t low may he 

r lltered through -ne $OS Pre Jnd Final Filters, or r:~ay o,pass tre 

filters . The receiving tanr In eltner lase I; o~.:! )t the ilCBT's. 

lhe fuel Handling. -u·lllary tnd Re~ctor Building's HV~C ~;sten; 

provide tempered Jentllatlng air and controlled alo .'lO'Jement to 

~·event the spreaJ of airborne contamlnttlon within the plant or to 

the environment The lllto"ogen svstem pro1ldes '1 , foo blanleting 

the RCBT's when transferring to them. The Haste Gas system stores 

and processes the gases from the RCBT vents . 

J.2 Shallow End_Oralna~e Opera t ~ons 

J. 2. l ~)rmal OpPr tttons 

lh~> fuel tnn.f~r Cc\IMI .h.tl low end do un1 •Jf' ~,~ tn::. ·~ 1 t~>o::por ;rJ 

mc•llflc1tion tn '"fl '"·••tu• :: Jildln') !··~tjrt'l :o ::u~P .l·lt l'• • : m 

th-> shtll<'lw !'rd • 1'le ontl 1n1 J?ll~t-•' th•' •lt t'• ·o :~-' .Je!!Pt>nl 

of thP ·,n , i t , ,,. •£'1~"' '"-;, · llnt !l"•lts! ... , ... -; ~~ R .. ,, 



Jrai:H'J~. 

11:1.' rue! tnns~,;o• orni ::,.!1 'c" .?r.l ;ral".t:e Lr• r 

3nJ ~:occeJ b! 0oe~1n~ cr :lc~I~J -~~-~ -~--~ ~~ ~-J 

'>~fiJ :•I ' C'l Li·C-•i!S-'. lnl>. ;~ urn. ,1\J:C!:I ' al' . " Jr " , 

P..,r .. .... :s_, ·~ :·"" · 11l:..J·,i~ "\'J n;tca:''1 .. ,:c· .... ·""' . .)-

• J 

anJ l1n~ 

lui!Jin'J. fhp ··lltcn ;:;;r : , .~nj "Oil• · ~ .. ~u-.:> u1J ccr. •1 •r:s lr,:J·: .. :I 1 

lr Jhts for ~.·,-r .taws. inc ~une~. C· .. C-S7R-1 . • .,, •t" ;- ,.;:. s - - "'J 

dJjaclnt to narel c~.o~~-1. 

:. loccll e~"enl'r.C.I stco swltcn. D~>C-.,S-1. I; ''"'C3tl'J ·• t"P ::,net::• 

Buii•JinJ neJr the pur:-p en £1 3.: 7'-6". "his local ,.tun o•-:·• :~e~ t e 

indtrat1nq s•ltch . ~nJ the P~~"D Cln b~ ~·~ tei a;11r or.1 1 1'te• ·-e lc:•i 

~ttch ha~ betn ro~e · . 

Pr~ssur •• J.11J~ rc P!-3 lS cr li~t' l 

r •t> .. 1•11" IJ r.ola ,. ,:. .,(I' 



A 111 111 l~·,el aiJtl'l I> o:· .... ·~~J It c:r.tt:>l 01nel '1-P'•L-: :.:. ~~ ~ o r., tilt! 

-;pet 1· - r :::, b.>Jin Jni~·~J tM oi • . ~ )oj,. le·,t>l II •• ~ I~ d;o p:o·lltJe·J 

l' 1_'1 P'll - 1 t') lr.r:)l"' t " ~ c pUHJr tO ,tcp the OVG. 

,, 1)( "0: t lJI"l ol'o!n tre OJ~p is or• . 

. .• :) ~ ~ r. I • I • ·? _.: l r o 1 n "; ~ 1 \l ? ! :0 r C: ~;·J ~ 'iO i ' : i .. • ,.. 1 .. ~ ·"' ":\,. l 

\1 1·~, Of'I .- "" ·1 ~:')rl:e tn _l ,.• 5 t.:;r ~utUf"~ :. "OC~ .a~t'1j. ;r-: r·l~o_!r"i 

(CM 'l in ll}l't: (.f /Ji'C,;l; ~·=·!d ~JnJ !>Mitt;o·~'. "li • .><l ... 1!11 

tlOtO"olllo t~ Jll, . n1c11 t; 11;"d to ooecltJO~ c itlolltJ 

conc~.n;. In~ fl 'r•rs ~ nJ r•I J-~J 505 SLb~;st•m~ 1te unch~nqed 

3 . ~ .2 l~;11~e Oete.c_ti~;t!_ tnd P~oce:;inJ 

lh~ filters Jre loca ted ln~·Je ~ub~er~ed c~n tll nmt>nt bo · e~ ~hi ch 

Mt> :ncn•tooe1 ard recirc·: lo: •?J • r>r<'J'Ih tno? 50, Lllfd')t' C?n: l inrrtnt 

5;HP'l' "'t1 lcn I , unc'ldn')e:l to <;;, :hn tJI .c~~:eJ In p o PJI;:u~ ~ectlon~ 

o• t'''~ iEq, 

3 1.! (J•t ;,') l r. ; li:ut~ C'.:Jpt .. 1tl "s.~:tut 

:.n fr J( ) 1:1J l·:·J'! ~~~'r· · • n ,:t.,,.. o11PC:" ;t it? •: 1P! lh :<~' J 

t n " ; 

.i l r L 



l 4 ! ~ ~-p '"] >j~ t!n 

'ia:rp ' '"1 o f the r ''''at ton h tl J.?n' tnJ et f lu~•1 t t ~.·n t~• fll :~ r 

cHfOrl"'ance l~ dc.: ~-p ll;"eJ u.;n :J the Sh ie ll.- ; ~ l·:;n 'llt f :it e r 

J.-!.5 Fl ttPr lie~~.? I Truns f~ ·· In · ne ~~~I ':; : r.r •Je ~.1 J 

Pd or to ~; Hem ccl! ra:· ;n, .,!· ~.- .t:,:c!l~ 1 t! cited n~l ; .. ~ 

c:.nul r.rrent bo <'.!'i dnd C:)nr·~c-~ l t o tl~ ~/':;:.;~ 'J,!I' l 

''·ll('- -·JI ':.CJO fl(~':t .::>ur,J i •lq). •~tl~O ~~ iS jP~P J"' "''1 ! •hl ' ~' I ' •~t 

1·11 :~ • .. lt'1 ~oil l> 1b 1 ~~ ; C'l .!CI, · ·~ ' liter 1: · ~-: 

I,.,;. i : : : 'J t : ; o: ~)~ ~ ~-; ~ I « 1 ; ._.,.. • t r \"'lit·~ r I' o .l t ~ l ~ • ... ' ; ,. t' l"'rt .r. 

;) .. , ._ t; • .:r .. 



I.' I ,f: r l ll O) } l (_l 

Jr,. u• r. c-1 e~ ,,lt!-t •t=:::~ c · ~ ' _-, il . i :; .. ,., ~. .: .. 
~1 ~ 1 :\ :-,.. • 't 1 0 .,~ rt -? C r • ur ~~j •r l! 

'~ • , " • lo .. 

C: t..:'IJ e• :; • -,.,.- , .,': uesl l'l a · : 1. 111 ~ 1.! > l".; "~ ., 

c O';:' ::t-r& .i .; i ":: Iorpt :ec : f npr <\.: 1 c:~., o'! r ' .. d • d:t: 

cer ~cnrel . 

3 ~ · r1ct 3dh~rl'nCl' to i'·' l ~~ r- .ttli o ' o :p ~ 31 cor.tr ol<> nr ~ "1 u•" s • 

.: .1. 2 .ns r, ' Jn •~1 ' re•H ic., 

•t·p .l[5 ' Dait']'l 1 ... ;:: Ot:•..a:• .,:rp J C~'ii .. ~ a • \ . n ,, r 

r,p ·;. r . :•., SO'i · r : .. .. .. ~" ~~ .. ttr ! -~ •I 

c . I J ~ o t ~ I ' s .r .:, ·-~a ~ ·rr~ "" 
Tr •. I ~ ' l 1 ' I n ;e ~ 'l ~ : 

I I ll .. t., • {) , ;r , F" r ,;) r:. · .... .. . .. • • -1 " 



t .. , " i~'i .. '"'l~ t l -.tt~r ~nf;t;I'J ~? ~1 jn ' ~ 1'"ll't( 1 ~oJ·· ..... " •t~,~ ·~ · ~~ .... ,&.~IC:J 

1 1 3 t '' st'"J Ph~t r-·.,;kl' ttlv"~ 

Thl! •Ullt•., ~· c •e c ~l "'' re•:u11~; t o r r!>~ "·'H " :l :'.1rr .;• J 

;J tt2.,) Jth tc n Jn:-~'Llc: .. ., i '"·t tl\~ SO'j . re Jij «iCI •c•·! ,,, r·te 

' • ' . " , .'l • '; .tl"~ • 

r;.l,. 1 t 10n 'i r tt·~ t;t "l • 11 t • : : t n ) .. -; t)"' r · I"~ , •c Jt: t 

·•O'S'I•P foo ~cr; .rerltinJ l•el ICtl vl tles cJ.,p · o •nl, :c P• 1!1 n i 

~·cer · •J t ~ oe n•1l1q iJie. 

SnurC•' J,,,f'1, h• Llqui J Effl••e•' • 

- 11 111JUtd effl !le'lt • '!1 •no .~ · oM will o~ rt>t,ll nt>J In ,·1 1 ' ' 

t I ~ · ·l J•' 

., • nl1nt H"•t • • tl l , .. ~ ! • ,) .. 



Chdpter 5 

CC•,cu•: T or_ CPERU !O'•S 

Ptst ~ri)Cl'~ >ifl•J t!<J:e ''""C t! 1 i?. illtenng qs '"""P .tnd lw~ f.t·m water. 

H~•; ro?'• r;H r•·~> r·lt HIOrt ~ , ·tem wi ll Pcrt·•r, PI the :•ul'nde<l m ... nner. 

1:'11•"''1 StHilow ~n·J D• J l •rqo Oc-~r·,~t cns . t~!' fl ~w Jl t~S ~h·~~lll the 

fjl•'!r : 1'!1 1 .~p J: rO J Ct> j') Jf;'' · '1lr .. r~ •i ll Ct' !It~ ~ 01, t • f >~·.1;.~ •JO 

'1i ~t~ :t••,}r~tn •• U :>•P.)~ J •! . ttl -?1 (htl'llt':"iut l"1 1ji~ Jr.1t~ t'f' · } .. H 1 C~ 

~ccccp l i •"P J In ~ .. •n~-?nJI!J 1' \nre r •Jsin1 "'~t!' '""l·h•"J''! j · ~.>i;. 

t>'lrl•" ~~H ·•m "' ' pr.r>,,-,qicllli t('>f('-1 D I;S.J"I> IPH-fr~P ;O~•Jtl•:.ns. 

l"11,1llrtl r~;.rnr ~r ~"t 1nd ~un:,:; te i'l : pe',Jblll'l ·~~ on~"p~rJtl cnr\11; 

I!· ' "·I ' III H rCtO•'II, 11'1 I CCcr nn ce with ttV'),e<l PICC~>h>IP~ 



Svst11m cper dt Ions wtll oe con•JucteJ tn Jccordd'~Cl' ~;I t n •• i tten '"d 

~poroved procedure;. These once·b•e> .olll be arollc,bl~ t·? no·r.~l 

sy~ tem OO!!ratlcns. e11eqency ocentlcn,. 1n1 re,lu~rea '"''' t"rM ,e 

t.>vohtlons. 0•11lr.9 S/~te'll r.rerJtiJns •)n-r·tnq cre,. Jt ·:r • , Jln'r J JntJ 

~v t lu 1 tlorl >4111 be c::nouct~?J ~:> t>'l';u•> c-;ntln.-11'~ • .lfe ;o!J ':' 'I I. lent 



6. 1 Ca~ual"y Event~ 

C:napter o 

ACCIOUl! SC[',AR!OS 

6.1.1 A tneecn ct tne ,Herr. c•e~su•,. :;-::ur\l~r! .. tlli£> ,~r>Uv·nq wate• • r,;:,:n 

the s'lallow en•1 r:.f the tuel trans!;>• c,Jn~l cov :J re~ult In 

additional t<:'r ta'llina.tlon ot t<>art'' tullotn1 urfHe;. 

6.1 .. 2 lntroduct;o• _. r t~·, wH-'t ,,t·· t'lt' ' OJi!: . , ,~, • ._. , ~.•r-.,1 ~' .lc 

contd~' nJrc ·rt? :Jnll. 

6.2.1 Ahcse o• olro b•ea• ,. ,,. <>;,: ;..,lo·.~ct lirt>::-r ... ~~u'"· 

Pre;;,,,. 1n:l tl o . 'nJlCat' n ,., ::• ov tleJ at·'' ,~us loca~i·n~ ,)n 

hydros tatlc!\llj teHeJ to 1.5 ttrre; tt·elr rr~.\r:u11 operating 

pressu•l' per A~SI Bll I. To ensure pteSlu•e ur~ndsty ln leg• tty. 

hoses d•i! to be Inspected P• lot t v "'Pi'tation , . tre canal :h.lllcw 

Pnd dt'd I r~ge ne t•Od 



• .2 l r~,• fu~?l :.-;r·,·;;- c.ln·t l i':J r~l' "'nli(J.I o>n1J Jrtlr'tj> ~l';:~n Ot"JilCh 

c•;n.-~ctlon; ' · n~ f~;~l ClnJI d 1ln '!!tnl'old ccnt.tln J~•rbll! 

t;oiHI~n. •"'~" Jnclu·!"~ t C'"·'~ · "'·" ''' etcn line rhl> !; to 

r;r~·,~n· ·?'r'c"" bu11 j p1 ; ~..~-: t!\J ·I ,~h \\Jte• •r:,r- c~ll" J ;Jp); .e,·etJ 

ln:o tne c '"" ' 'l • "" c '" l: 
lt~-lnche> 

coupllnJ ('::nne(tlons , •·•.:lull'"'·l tr~ re.1~ t:>r btllldln; ·,.1<,; ;r; em 

~,onr.~>c r• on. tr" l-Inch Jll:r-"t"r". fhl> nrt!IPnr ; c~nne ., , , 1 

I II' ln:h P~l":l •JlSChJ"1" 11::>~'! t•) the 1-i•·cn ),IS )1\ :e~ •cnnn.:-•.•1 

I)( I • • ') , " '~ It ~ lC'1 

~ )'., l) 'Or.~P~:~~l t O :r-~ 0• ~·ll "'.ln't O!'J Orln':n .:.:n e" .. l~*'rl Ot 1"'• t~ 
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I. I Project Scop~ 

Durlnq !!Jrl•1 defuellrq, after t he re110val of the !IF OUil'O. ~e~ct.,,. 'Je; : e l 

... ater clJr'lt will be mJintalned uo;lnq the Re~ctor '!P ';~t' l Fll~ru:l)n 

OQr tl-.n ·r ~~~ Cllr:'> . P••or tQ the completlcn or t r~ reTtrnl· J 001 :· -:.~ ~ 

or t' p ..., ... :, t ,.lOlb• i1 : ~1 of n11Ce~llnq the R~'; ,.,.,l .. bP L t; 1 ,o·,.l · ) 

n l lat.Jirl .;, •l •: reJ:e t; • t.I ~.J letel~ rn the <~H~ r 1no r";ce::· •<' lYt' 

Re 1cto r ·;~~:; t'l Filter' iro~ln; ,.111 be routeo tnrouqh he rllt;?r •:J.;'>ti!l' 

Post Filter 1nd ho>ed to the e <lo;tll'q FCC Drc~ln tt1nlfold/flow path to SDS 

fo r demineral izat ion The e ff l uent from SDS will c~ routed t o a ~CST 

•hlle concurrently ll'a~ 11q up tc the RCS frcm anathar RCST 

Thi s report describes the post !IF pump r"el'10val proceo;slng of :ne QCS by 

the Rea c tor Vessel Fl ltratl on System. SDS and other Interfacing plant 

systems for t he m.1lnten~nce of RCS wlter clarity and radl onucllde 

concentr H Ions. 

Thl '; I "POl: I'; p •' .E'I'll' l ~'i lll ~ IJendU'll to tho 01 ev• :us ,, .utt:li t taJ s~s 

lnchnr(ll [•,llu.<tr n ~"0 rt ' rill ro provlllt> l"'ltt'r ,J.•nt 1:1 tr o>e 

' 'iO~\.. · 1 t ,J'it tlfT'I ~,..,SI J r~ ~"'1 rP tti ou ,~~nt ch 11 •' ~'" ~ut." . ,.,l:: -c., i r J .,~ 

th•• 11r<; rSIO J •I'•• . ,,1, (),>i ii'lin J r 1. : Rt>IC o r 'J"~ .•1 fll ., .. •1 > 1 ;~,.., 

'); ' ( . 



l .2 Curren t RCS EaOionuclld~ lnvento~ ar.d Ct~trj 

Water sa~ptes are ta~en -ee• ly fron tne ~CS tc ld~ tlfy adl~nuclloe 

concentrations and wate chemi;tr·/ Cur recat retult. iir<> 1 •:te:l in 

Table 1.1. RCS activit; decreases d~e to ~ec~1 • lei• age ano sc~~e1uert 

IT'a~eup, and RCS proces sing. 'li..S act blty r-a'J increa:e J .. e '::> l ea~h'n~ -:>r 

dlstu rlance of core material. The ilCS o~ c t1vit :; w'>en tre ~factor •.e:~el 

Filtration System begins operation I; e•pectec to ce es;ent'al ly the sa~e 

H llsteJ in 71ble 1.1 <Antimony lCtivlty r.-.ay lncr~~>e by a factor of 2l. 

Figure 1.1 sho•> 3 olvc· diagram of the (arty De:rJelln; c.,;: "eactor 

IJeHel filtration S,1s tem fl o•path . RCS water Is c: ntlr.uous l > :<ltPre:: 

thr ough one or t>otn fll er tral-- s 3nd re urred to ·~e lleactor '1es;el a~ J 

rate of up to ~00 gprn per fi I rat lo•1. tr watt' r r equlres .Jen:inerlll ;:-3: r.:.n 

due to lncr~aslng • ~dionucllde ccncontraucn. ~ ~hip>tr ea'"l fro, tr·r> 

t liter tr lin t' 'fluents . .,,J be proce.sed :hrough SDS 3t ~P t o 15 ~;:~ to ' 

RCBT while concrll rently ma~lng up w' til RCS Qrade water to tre RCS f ro.& 

dnother RCBT. 

The flow path from the filter t•;in effluent~ pn.e'i h )uQll ·~ -:'liter 

Train P0stfllter an! Is host>d t o tile rcc Crarn l'cni ~olc •n o SuS ~nd :"e 

rt>Cl'lvln oJ RCST. T~P r"tuon c ')<'If" f ' "r:1·h ·~ •t.•~t•c 

<Jur 'tq 11r pr o~r~s1n 1 .1r.•l P"' ·nt'a .JI , . r•r (l'SStrr~. 

5 



Tre processin~ "/S~~'ll will U'i" tre '?•lstln) lon !!•thJnger; lnd ~ffluent 

Hntl fll ter ; oi th~ 505 E> 1-;:lng ;amo llng tl)nrectlon~ will t:e OJSed on 

tne lnfluPnt Jnd ef&l~ent cr 111 505 filters 1nd ion e<thdn~ers to 

Je:<.>r"'ll'e ntl'orucliJe 3nJ c~e,lcll co::-;>o>ltlon o f the o•::c~•• -.rr~''"' 

beforP 1nd 1fter croce;;i~g. 

~• t!e;ctlbed In tre 'iC5 T£R. ~r.e Sl~dfllter-; t~o lon e•ch.lr;~r;, tnelr 

locatlcn-;, ope• l'lon anJ ~1ncling of. remain ;ncha'liJ!!!l fr:cn the "'ljde of 

oper at<:>n u;eJ for OF .1nd pre h!!Jdl tft nroces;tnq. Bot~ tnln. 1f 

l cr•-e·~t·ln'}er. ll·l/ be u-;eJ. 



ISOTOPE 

H-3 
Co-60 
Sr-90 
Sb-125 
Cs-134 
Cs-137 
Gros~ fly 

CHErilSTRf 

pll 
lloron 
111 
C1 
Turb 

TABLE 1.1 

RCS RADIONUCLIDE AND CHHIISTRf DATA 
---- . <CbiT7l85> -

lliiD IO'IUCLI DE CO'ICtN T RA I ION 
~c lice 

0.07 
0.009 
3.0 
0.065 
O.O•j5 
0.17 
3.0 

7. 5•) 
51/il) por.1 
14") ppm 
1.115 ppm 
5 ruu 
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ll'/ FILTRATIO'I PQOC~SSitiG.!_LA!,I Q_ESIGU CRITERIA 

Z.l Introduction 

The Early Oefuelln~ OHC Processing Plan Is Jesl~ned to use hlgr capacity 

submersible pumps tOHC-P-2A and SJ 1nd t,jo tnlns e.1ch consisting of two 

filte rs . Additionally. oort•on; uf both th~ SDS ~nd e<i>ting plant 

Liquid radwdste dlsoo~ 11 ~ystem~ ''~ u>ed to clarlfJ 1nd aeccnta~lnat~ 

the RC5 wa!er. This wil I reduce rJdiation ecposure ro olant oersonnel 

and will reduce the posslblltties for off-site • 1diation e•oos~•es. Tne 

des ign objectives of this processing pian 1re: 

1 l •o f II ter the .tater In the Reactor Vesse 1 and RCS to rer-ove 

suspended_ solids and Maintain water clarity at or below I UTU. 

Zl to remo· e soluble fl-.slon proJucts fr0111 tile "'Her throu')h 

d~mlneralltatl on by batch processing through SOS to the RCBT's. 

thus reducing the dose r·ate contributi on of tl.e water to defuellng 

personne 1; 

3> to u~e the SDS ~hl ch has proven Its perform1nce In the 

decontJ~Inltlcn of RCS wttPr 

~) 

J .. I I I~ ~ 



2.2 Deslg~Blsls 

2.2. 1 SQS 

The desl1n basis for the SDS Is presented In detail In Chapter a of 

the SOS IER. 

2.2.2 lnterfacl!•g_SJstem_1 

The Interfacing systems with the RV Filtration System/50S are: 

ll ReJrtor Coolant L111Uid ~·l~ste I• 1ln. 

2> Pul"lflcdtlon .1nd t-1.\leup )/ste<n 

3 l AFHB tt'IAC. 

41 ~ltrogen Supply S;sten . 

S> Haste Ga~ Sjstem. 

6' SPC System. 

71 Instrument Air System. 

8> Fuel l•ansfer Can.\1 Drain Syste~. 

The Design Criteria for systems l-5 and 7 above are presented In 

Chap ter 3 of the IMI-2 FSAR . System 6 Is co~ered In the SPC System 

Description. System 3 Is covered In the SOS Syste~ Description. 

':»,..' I t.. 



2.3 RV Filtration Proce,;in~~an C~al 

The gcal of thi s syste~ Is to ~arntaln reac·cr 1e:sel .ate• clari t1 a: 

1 ~TU or less. and the concent ra tions of Cs '' J n~ s~ ' ' ' es s :han o• 

e~ual to 0.02~Ci/ml and 0.15~CI /~l resoec tl1e lJ. rt ~~:Jld te noted 

that Sb"' wi ll be llnlted b; proce~slng throw~n EDICCQ H nece~sary. 

lhe RLS chem lst•J wil l be ~al n tained as follow s: 

Ch l-:lr ides • 5 .PPitl 

pH > 7. 5 b:J t ' :j. I 

6 1 :)n • Ji5·) 0 0 1'1 

The fi lterlng/oroce~sln1 cf ~~s ~lt!r b~ tre q~ • tl:ratrcn s~sre~/SDS 

does not have any e··rect or the c'lenlca l cn.to lcte• r~: lc;. ot t ::e llCS 

water . The speclfleJ cherl str~ ~ 111 e~sure tnec~ ~.e no ~dveo £~ ~rr~: · s 

on the SOS wl th reso'!ct to corrosion •hlle t>n• do~ boo at len surf lc;e'\: 

to maintain the core rn '~c~cr ltl ca l sa fe canjltl~n. 



SfSTEH OESCQIPT_!QII ,li.!.Q_QPEQAT!CriS 

3.1 lntrcductlon 

Tne EJrlt Ce rue •ng OHC Reactor 'Jes;el Filtration >1>te, t; .J te'llP•)t'My 

lltliJIJ Ol 'lCe>>lnq -;,s•t?l'll ,,hlrll l; ;)"'.i Jred to proce;> 11ate• cont\ined In 

rn~ s:~ t"n 1; comon ; ed or the flltr.ttl cn oortlon of 

t';li'~l . .J~J~:o• L.)I)IJnt 3lf~J L1:1•i · ~·;3TI 1nd ·n~ •eturn Olth<J: • rcn the 

RCST-; to t~~ reactor :e:~~l J:eJ fer t,e !IF Prores-;ing Sj;tem Se~ 

figure 1.1 for a co-pllerle1 dla)ran of the CHC RV Filtration S1 ste, 

no.o.H h 

3. I. l SuS 

T~e sr..~ ccn:l~t- of 1 liquiJ waste orocessing :;stem. an off ~as 

~yHe'll, J noni todnq and sampling system, dnd ;oliJ ~aste hanoi in') 

>1>te, The liquid ~aste processing system decontaminate~ the RCS 

.at er b; a droce>> of filtration and demlne.al lzation . The off-~as 

-;~;t!'ll collec:;. filter; 1n1 4b>1rb; radlo\ctl;e ga-;es produced 

dtJflnJ prn(~>~ tn.J. ,lTC I lti 'J, Je.<lte•ln!J l~1 ~cent SDS liner 

'll'j'IIOJ, cr•t li i'JIIl J, .o (ol lt, II il'l l, 11'!1 t1.:1 i<"rl, .10• lje. llliJ 

lc l·JIOJ Ol tt]•o>r; IO·l oJP111'1er ~ l~'~' '1 1'',)• 1 1~ l'l t O t'IP ihlrp lnJ ~l'; ~· . 

• ~ • ' /L. 



3. 1.2 Interfacing Sjstems 

The =lCS water Is rnn;ferred from the R'//IIF using two co:r.merclall} 

a·,aiiJble submerslole pumps <OhC-P-2 A/S> . The .. arer Is filtered 

by one or both of r1e RV Filtration Sys ·em F1 1ter tra ins and 

retur"ed to the RV/IIF . A slip stream from the fi lter train 

effluent s way be routed through the filter t rain ~ostfllter and 

hosed to the FCC Or1ln ~Jnlfold. 

The ma nifold ;erves as a tie- In po•nt for 4 ; ·:stems: the ileactor 

BlJg. Basement Pu"'P system. the Fuel Transt ~,· •:anal Onl n SJstem. 

tt·" 'lew Fuel Pit Onln 'itstel'l. 1 100 the React<..• '•es~el filtration 

<D~Cl System. Double lio latt on ~f the OHC SJ~ t em fr·m tne orner 

thre• Is pt ovlded bJ air opera te~ oall 1al ve fCC-~003 and cnecl 

valve FCC-V016 In ajdltlon to manual valves and di sconnect eJ/capped 

connections locJted "" each of the other branches of the manifold . 

From the manifold. the system uses an e~lstlng fl ow path through 

React~r Bulldlnq penetration R-6Z6, Fuel Handling Building 

~enetratlon 1551 to tie- In 1nd Interface wltn the 50S s;s tem. 

Subsequent makeup to the RV/l!F Is acconpllshed by tran sfertlng 

reactor coolant gr,lde wJ te•· frcm QCBT-lA to the RV/IIF ·1la a ~.nte 

tran ;fer pump Jnd an e~l;tlng fl o 1 patr through the 1·1DL 1nd ~IJ 

>ystems to a C·) ld l~q of tht' reactor coo ldnt ~ystem. 

lt'i! t.)i(', t tn,, Ri:51', <I I\ r, lCI .;Ml b~ lnll'tChangea n•a.td•'J 

\,\I :~5 H~> r• ~~"'' 11 rP' l• Jne1 1nt rht> t.1r> u>PO to ftll t~P ; IF 

ccntJin~ rP 1rtl• (O•)llt't •J• 1IP >"~1'·~r 

1) 



rlow ffOI!I t ne RV/l!F "'3] ~.? ~3rltH ll y ·~ r, ·~I::.J ii t :a'··~ > C'I-J-!Y-25 

and CN-V-IX-26 In SDS if Jes ireJ r1~~ to · •e R~ll!F ~~ ! ae 

autcnatlcally c.,nt ro l'ed by 1:1l:e I·'U-!J :n~eJ -;r !\'!IJ:~ we:er l eu l 

or manually cont rolled using 110L-V-167 ,1nj ,,JL-'.'-Jfj! Sta,:::>ff of 

the RV/llf suppl; ( ;Ia h~l-~4J> Is ' chl e .~J 1u: ~~t•cally t n tre 

e;ent of un~cceotable water le: el in :•e !IF lnJ ~a~ al:o oe 

manual!/ acccnpll>hed lt ;e.er31 lco:l;n;. 

The f uel HJnllilrq iluil Jl r. J. ~u"li l• \' 5Jii;inq. H•j ::.-lc:or 

Sulldlnq h'.Jo\C 'iJ'iti!"l~ pr"Cii.::e : e u " r~•J .~~:II H r ~ ,,, 1~0 

con t ro11-:d Jjl ... :)J~r.~r:: · : 01~-<?r.t .:r=: -tJ .," 1·1:.,:a .. i"• '":ntlr-t• ... :: n 

~ith tne pia~ · ~1J tO · ~! 'Uti:~e ~~.11~n-~ ~ t . 7ne •, 1r ~;~n ~c : pl: 

sy; tem pro·llde> '1 : for b1Jn•etlfl1 th.; ~;.>~:t::-r ::ool~n Sired 

Tani-s. Reacto r Coolant c;rade water- cu• ently cvntalned 1 n t~i' 

RCBT's pro vides borated water f o r lnjectlcn Into the ~V/Ilf fo• t,e 

Initi al fill o pe ration_ The I;Hte Gn Sp; te:l pccesseJ t"e ~ases 

f rom the \ent~ f<~~ the ~csr ·s. 

The Standby Press u1 e Control SyHcm . l~sull~!l h" ter::>era.-y i MI< 

recovery sys t~m. will be us~d ' ' 1 saf~ t' system to ensure that a 

second RCS injection pa t h Is \v 1ll1bl~. 

"B". The plolng 'rd crJ.-nr nents • • ~ 

SOS Mt> locate.:! in th~ fl.,,. •nn1l•nl ,. J ·~,..,1 .H. :.u1 J'r,;. 

Ttr • s. r·ui';:S . \'l"' • lll:lirq. •n'l • , · - r·, 11e I C' ' "J in 

c~·n tr oll !'d 1CCI'H l•o>.J> L.J."; ro· •, •~i I' 010 l • n ' \'nir -; 



,lgnlflcant radiatlcn scurces are located In ;hlelded cubicles. 

such as the ReJctor Coolant Bleed ran~s and the Haste Tr<lnsfer 

3.2 Re~ctor ·~sset Flltrati!)" S[item_O_peratl~ 

3.2.1 tlormal Op'lratlons 

flormal operatlcn of the system Is In one of the modes shown In 

T.Jble I The mode of operation chosen Is ba ;ed on the Pur tlculate 

and radlodctlvlty concentrJtlons In the R~acto• Ve:o~el. 

SOS F LCI-l c G?tll FILT~R FLO~ CGP4l 
Return to Re1C rr V~~~~l ~tth E~ul~al!n t Return to ReJctor Vessel 

100 !2001 
1~5 ( 1~51 

I) 

15 

(IIU"1t;er> In brJcf e~> lnJicHe flo.- if ;;mly one train \, tn oper at len.> 

The cpPratlonll rrv,Je I> determtneJ by the ~olld; lc ldlnCJ tn the 

reactor vesse l . 'lormdl ly; 4CO ')pro fr om thr r~.,ctor ·tes;et Is 

fllte•rJ ,Jnd 1 to IS IJPm of the ftltr.lte t~ •JeMinerall:ecJ. 

trttn lncrt-.1." .. ''1•• rtir~n,~··l • tl 1!'· J.#U ·" ' '., ,. t+--n '1 -I 

•,(115~ I'll 'JrJISB ( .: l ll l l• 61 
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------------------------------------

1.2.2 Infrequent OperJtlonJ 

Flushlnq of the ~ystern maJ be perfor~ed when the In te rna l 

contamination level qet ; high or orlor to Internal ra•nt~nance 

~or~ . The systen I~ ;hutdown prior to flu~hlng. 

One flu~hlnq cotlon allcws a ?1'3Jit y clush f rcm SPC-T-~. Borated 

,;ater I; Horetl In the chuj 1nq wlter ~tO•l?~ tarl. 5PC -T-.l, 

loclted at •he 347 rt . ele11tlon In tht Fue' ~andllng Building. 

lhl ~ tar~ 1-. C~'nnected · ·J • .,., £1rl1 O~>fJt>llnq C~·lC R'/ l1ltrlt11n 

'l1~t.:m. tither filter :r ,lln "•' Y "" t lu~N• J wlth•)Ut .t oo1no rl)d 

'h• our;h thl' ) th->r 

Flushtn; ~~Y te lcc·-p 1•;h?J ov cp~>nln? cr~ t th~ Inlet v111eS 

frcm "he flushln9 S•St€~ l~eoenuing on ohlch portion of thl' system 

Is to be flushed> and then openlnJ the J•aln v4l~e to tne fuel 

transfer canJI After sufficient time ~as been 1llewed to flush 

the ;ystem. the draIn va I ve Is closed ,, J th.:>n the In I et valve Is 

closed . The sys:em Is then r·estlrted. 

Sys tem Inventory can be decre1sed or lncre1sed as needed by 

mismatching fl ow routed to/frcm the RCBT's . lhl , ~,v be done by 

chan~tng thP ;et point on RC -L !C -102. Al so the ••ter c1n be 

v trl'.'tl to the RCBT H requi.-~J '~• · pr oC•'S~I11J t ,) •eTC:~ Sb-1~5 . 



3.3 Re~ctor_Vesspi_FIItrat'cn S.~> i!::t ins n-"~ atl·n i'lO Contlijl 

3.3. 1 Central~ 

The ~aJorlty :f >y~te~ c:~tro: I~ hanJl~J r~-~tel, fro~ a con:·~l 

pan~l Ahlch ts loc~t~d I~ th~ ru~: randll~g 5ullJin;. This 1; :_e 

to the fact that -uc~ of tr? SJS~e~ Is 'ccJte~ In :t~ ~eac:~1 

Sull~tn~ .ntcn n1; :t~iteJ ace''·· r~e ·~acto• .ess•' clean~o 

purps jJ na~e local ~ana s~1tches "l s~ut tne pu-os JJ~n . 

filtered ft~t~r ~l ew nac• · I" •ht> ->act:>• .e>·~ l IS r.-<:·l ! '"tt'd t1 :n~ 

C'Perator ,1n1 ~JjustPd o:. 1e• "" • ·~ · )'"e! •·•-l . "15' '": '.'Gi55 

01'1 JOlf.GJ. 

Or/off controls fo1 the waste tr~nsfer p~-os ''e lccat~o on 

•adw,He ;:ant>l 3015, and In t~e contool 10Cm or cont•·ol r••H•l 'J . 

Val~e HOL-40 has e•lstln~ c pentclase ccntr~l· 'cc teJ en raj.as:e 

pant>l 3016 an;l In tne control 100m -~ ' n 1 

open/close controls are located on 50S c~nt )I oarel C~-P\L-1. 

WOL-1.'40 terminates flow In tne event of high 01 lc• dte• level 1n 

the llf. 1\ bloc~ switch Is Icc;~ ted on 01-P"I~ ·' .nicl'l c~n !:.;:> 1 :rl 

to bloO the lo• level !rt:) tn ~e•n•t ill In~ t'"e ::; to :t~!' 

>Jc~l1 eJ level. 

':: 



Water level I~ autv~atlcally maintained at J prescribed level 

<aporo•l~atel; 327'-5"> In the !If by vdl~e MU-V?. Section 2.2 

documents the actual se t points. The control signal to valve MU-V9 

I> pro•tlded b/ tne reactor wat~r letel monitoring SJSten <bubbler> 

through prcportlonal controller RC-LIC-102 which Is l ~ca ted on 

con•rol panel SPC-PNL-3. 

3.3.2 Power 

The pump motors dre ~uppl led ·~I th 11/lOV po.,er through 1 motor 

control center C2-32CI which Is en~>rglzed by Jn e•lstlng unit 

'iUb.tatlcn l~•ltel i~ :~~ ~u<lltar; Sulldtrg. 120 V-C power will 

te ;upplleJ • ·~ ,r.;. con:•o• c1nel ,,. tool ~vurce;. 

3. 3 . 3 " vn I tc r 1 n J 

11,Jn ttcr i nq "1111 pent 1 ~ prov I !leJ to P.•t.\1 u \te the per forl'llnce of th;o 

>;> :ea 1nd o did tn proper o~er~tlon J f t~e SJStem. 

l't» dl>chU'JP pre>sure of the ~ul:M~rslble wei I Pll~'~PS Is .nont tored 

CPI - IIA ~ 4Bl to d~termlne ·If th~> pump I> .:>peratlnq corrPctly and 

al'io to pro·tld£' ,lnother lndlc<ltlon th.H the oump I> opPrit lng . 

In o• d ~ r to cetHrnlre thf' JeJrPf' of flltP.• lo.l•Jiq, tr<> o• 1rrar y 

tl l•~>r C ll'll ,'•'r~ w1 "" .ec.;r.•l·II Y post flltPr ~'" ~>r:u'r.CP·J ><lth 

1'-'l:'<:.l!.' n llCl'l 11 r J:•· "''"'"' prP,> rrP I C • OS~ t~•' ft I !f'r, 

<l'l5•'.LPl flt'l!tP!Jlt 

r .. ,t~··· ~ . 111 rP ~~~" J ., tr·'" ,,,.,. .,.,." •h·• flit·"'• "'·' 1-• •ler! to 

l I I ' 

! 'i 'I I I 



The proce-.; fluid C<'l'd'!ion; ;re ""'nltO•"O ~o J~tenine the 

effectiveness of the .;stEm. l~e t~•oldity le1el In the fluid is 

monitcreJ <AI 43~ ~ 'j6> orloo to l:s "lu•n :c :h~ .curce. ~lso . 

the cap3blllty to obtJin ;• lb >J~p te ~ r P•:JCe>> fl•;':i na; been 

prolldcd fof at SCJeoal IOO 'I ~n; In tho> ~/Slf"l 

J.J.4 To ip"; \nd Inter toe~ o; 

ihe :eactor ,~;-pi c'e'lnLp <Pll pump~. P-2A/ B, ~~ ~ orovldc1 wl"h 

lo.< l~vel ";t' tpcin: :fio: tv ~··o;uo ·- I>H t"" :um:;· ::> I'O ! (per 'I'~ 

un·Jer r.ot.·nt i 1' ~,,.:,:· en ~~- Ji:'-' • 

1I:J ·rip curp; ?-~A 1nj P-~3. 

The 1eactor ~cssel cleanup w"ll ou~oi. P-~~ ta ''e Pluipped ~lth 

Inter loci s to prevent tne~ from be in~ sta tPJ du• lng J low level 

condition . 

V,1ln~ WDL-'N•) :~Ill te triJ:o~d clo.ed on •·ir• l··~el 'a tre !IF. 

This prevents over filling of the !IF . 

].4 RV/IIF Pr oc essing by Re1ctor ~pssel Flltr~tlon System/50S 

J I . I F I I t n t ' on 

iht' y te,, h1> '• l •L"'~' rtll~ '•Pl' nur.-~, r 1eer. .. ,.,, r. r;- >. ,.>. : l 

111•1 . H. wnl c n lrt' 'lOirS·'l lr1 ,plls 1'1 1 I C •' " l '" •~• r,pl s · '"~" 

pit 1'1 t•o> ~1> 1 11· ~ t'l f ''"' 1 1•·l ., ,r r • · ~ ~~~ I• · 'l~ "'"' • 



Building. T~e iUctl~n 'rc~ the reactor ~essel Is thrcugn ~~e 

"fstinqho.use woro ohtform via t.ch. ~ohlch cor:rec: the :!!le~ 

pro1ided on the .or~ ~l~t~or~ t3 t~e ~ell~ . 

The sy>te11 ha~ ~o~or oartlculate filten. F-1, 2. 3 a-.o.: tt>e 

filters are c~T.oosed of ~intered fllt~r ~edla ~nic~ Is ccnra,~e: ~~ 

~dlfled ~uel Clnist~rs =~ese ~~~~~r; are copatle a~ re~ •l~~ 

debd s. nJ In !1 ft;e 1 •i nes <UO, l and cere .:!rbr Is < Z, ~'·'. J'"'" to 

a 0. 5 micron rJtir.g. Since the canis ter~ contain 'ue' t·~~ ~. :rey 

1re Je s1~~~d to orcv~nt a crlttcallt, co~oltl n ~.-- ~ . · .· 1• ; ~~e~ 

tte; ~a~e teen lodd~J. ~~=~ tte · •Jt~rS·ire ·w~-~ ~-J r• :~~ 

tr~nSfH "nal tO pro:;. I,:~ t•D lt:;Ci"O:Pr IJ!i? rA J •ti·~ ~n·d l'~.;. 

The t~o pu~ps ~nd fo~r filters dre ~··a~;~d 't~lt -~e c~ro 

discharges to t•o filters. :herefore, the flltr l' 'o. '"l port•on cf 

tte syste~ ~~ dl,ldel Into two tr1l~s. ~lc~ :rai n ccn!a!n; C"l' :~-o 

... ~tch feels twJ filter c~~is:~rs. ;te two puno Jrr~n:~-~~· ~lie·~ 

ror o} re,lter rlt•<ttlll•y in ~yHP1' cpt>r.t:lons ~r:l p ·- ,I':!PS 

r~dunjancy to allow Sy>te~ cperatlcn dur\n~ m~lnt~~~~c~. 

~ tllter is u~e j contlnuc~>lt mt11 the dlff;>rentl ,,t l'fE'~'u•e 

r~ache, ! predcter~lned ~otrolnt. At ' h\\ ro!~t i~e • st•~ ,, 

~~ut~)wn J~d :nfr, ,c:e• '-~lt1rq pe•loj ~~=~· · ·-,:etv ~ -1 ~ ) . 

It Is lt'lttrteJ ·h., d' " ~·~'ltldl ~rO?Hu•e Is, · ~J n• , . • : 

IP llf'"l, t O ' 0~ V\l.P '~P •, ' i' - will 'P 

.... . , 



occurs ~lthio cr~ ~aur. tRe train Is shutdown •nd the filters are 

replaced. 

Lo~derJ oni~~e r ; He ~·pe~ted toger:ente .~rJll Q·JJnttues cf 

o • 1g~n J~d hJdrog!n ~~s due to radloljsls of ~a•e r. ?•essure 

relr~: Jll•e> R-J. a-5. R-6. 1rd P-7 are prc~rdeo ·n the rllter 

cJoi~ter ou· Je t irne. Jt.treJ~ of their lsolltion '~l~e; . !heir 

purr.o~l! i 

!~Oilt!J ; •:P ·~ " 'It' ,:"111 ·i:Jl•Hltl!'i r;f 'l 1'1(1 0 OtO<J IICP·J 

II:"Or,•lr.'-3 . •! I) .:r •: /; 1.1 t 

Once :·•·• .. H~r •n; ··~~"l ni".?•~L 111 . or ,J ;:or:' A" ~. 1. :"" :lo" 

c 10 t~ rp ' rJ'~P'.l ~0 tre Re-!C~JI '!PS'ie 1. Ire ro:()unt of >IHl't' 

rHurn~J I, c o:r.:>lled by re:rotely adju>ted 1alve; '/'ISA ~ 5 

IHJ30~&B>. Eacn •f tnes" lines ~ill ccnnect. vi~ fle•lbiP ~oses. 

to the ;e~~rJte l"let ncl:l~s on the wor~ pl r, forn .; ~p r r~~r hJ~ 

teen pltce·l on tHCh r~:urn llr» to t:!.J !ntJin 1 PO> I tlv·' Or't"'i'iure 'n 

thP tttlth~J ho~es. 

5J•p lp potn:~ 1r~ provrdeJ ~p~ · reaq Jn~ Jcwnstr e • ~ of ~•ch filte r 

trJin . ihP~~ ~J,.Oit>~ tr<> r J'J 'i> I to ~ rmol" ll?• I. 1 Jl ,p co • 

loctte J In ttr" P•'l l~i> Jl l),,• b~ · n1~ 1 ~~>If ccn•1 r·t>J c'rJ,l'r 1nt.1 

t!(PII rt 1 •er ,•tl~n Ji ''lclt i•' • ) ' !1(' : fr!J J!)n tr; o• l '! • .,•en 

... 



r------------------------------------------ . 

3.4.2 Cem•,~•allzatlon 

To remove ~oluble 'iss ion product •. fl I tr<~te "lOt r•'r~· ro?'.l tJ :ne 

reactor 1essel. can be D~tc~ processed through 505 Jn~ tn~~ routeJ 

to RCBT-IC ~hlle concurren tl; r.Hurnln'J an t>1ual J"'ount • reac ~cr 

cooiJnt l' J\le wateo· t o tre Q•J rro"l RCST-IA. ~ 1 1/0: ,.,~., •·: · ·•. 

equl;>ped ~lth 'q;.Jlc~ dl;ccnnect' two lll :J snutcff flttl nH . c;n~ec t ~ 

tn~ EJrl1 Oetuelln~ c.-.c q•J f lltr HI .,.n c;,s :<?:'1 c : ~'<! t;; ·'' · t: 

fuel trJnsfer canal dr1ln Tl~ltold . 

. ~ .. •' ,,, 

l~oi H ion o • t11e !IF o•oc~-;;lnr,/~tniiJ"' .::'0 ~· d~<~ll' .p · ·~ ·, m 

the ott.~• t.") IS ooovlded oy t' • · perdte:l b<lll .:il.i! t(( .'='03 triJ 

checl ualvn FCC -VOI5 In addltlcn to manual values 1 ~ JtnJ an llCh 

of til~ J ther onnc~es of th~> ,Jnl'"old. The (H' I y O~ l uPI'n J Cl i: R'/ 

fllt•ttl on SystP-n ~ • 11 use tile n~e con~.>c: ns : o '''" ·•'l:'v'J 'S 

IJ!IH~ r.li~ ·· u~e J bv !ht! rut! I trln~re1 o•nl :Jnin s ,· eo.., 

F•·om the mdnlfold. the system uses H "d;tlng fl c 11 oHh thro•1g~ 

Reacto r BJII!IlncJ ;'Pnetrltl Cn R-t ~6 ~nd f el tllnJlln J huil t•~o.J 

pent>tr1tlon 1551 t :> SO> 1'11 ·h~n t<'l RC5f 1C. r>p SO<; p e 1: ' 1r1' 

tli ' t't"~ IM;: t~ b~r. I~ Sc f ·•~'~'?'l prOC t'~ S 1n~ U~\l'j ~' t' ~~~ 

(I;·· ~1'.1( • 1 '!•' \~ •1 fll • 1tl '~ .~·e~ . 

V 'I, ,, \' •"' f;l IJf\r J., 1 ~ t jflil ! , .. t . ,..,, : \ J 11 t .. 

., . ' l ' 1 ' 

·". I" 1 
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I) cf t~e SC'i 1(~ . ''">!! l"iljn ~~; oe•H' .. , 

f~?Jtur~> 1?T~in mclldn·1!?J •rem tnis p·nl H~! n 

··tl ·ur f ; ~\1 / l!F' 

Ot CP, S aP:q •11 l bt.., I' ... (' J 1,. t ... ., ~l : ! p· "'ru '1•1 C'VJC iJ~ 

CVPC~f1tr l: l .. l'l • t,~ ~":"; .,.,···'' t ~"1' I \ '" 1 ,....u, :hl'' i.~l) ,.l 

·• •C*'' t , ., ... • f JI i : f 'r _. • • ! ! ~ 1 1 f '" 1• 

.. l Qo• I • I J 

.... ., .., •: I ~ ! i: ; . ., , . 

ur•·J '\ otelt ~. •" · ' t<" r lJl nudhk con·~·•:· •~ l ~ 

:•,., R .. S "', I. c;r on • Jy !~>~> th.l'l 0.5 ,.C,/cc. 

lh<> r 1l11tl " n pr o te c t1cn feHur t!> f e r· the ~·1~11'19 p l :!nt • /Stem 

wh 1Cn tn'" ' t I '- I! .. , tn thl> SO'l .Jr" JP~Cr rho>d In Ch lpt~r '2 .:. f the 

i" l , r l r1R. 

' .. , .. ...,w • 'l;·t • .., ) 1 ;n b 1 :#I~ Mr ·~,. h• 1 ' •• e l 

.. 
' . 

.. 
t' ' " 

... 



1.2 Oo~e Assess~ent 

4.2. 1 On Sl te As~eHment 

Opcrdtl~n of the SDS •n ''• ~~111r ct~ces;inJ -de ,. ~·oft•tea r ? 

require 50, ljO ~dl lon~ .:.r t .-.c ar,~irq oe• .ea• r 'l tltlun of 

OefuellnJ .1ate1 Ct eanuo <:;,;:~'1 •• ,.,: ar::.; ,, n~ • f.·-~-=~ 'l ;s 

refl\JIIf?lj t'O 'J1tt1 n tJ lrt C~-11,· ,,,.l, , ,, .. r '' l ~ )J ·•l t u .. i ~~ 

1n OI'JPr t •) '~·\lnt.dln r tJ' u• , , ,p "; • ., .,..,;) ."). ,.. . ' ... .::.· ... ~~J 

3rt;'l I S Jc; I ~ t • t:.. l 

,, c.2;~:r. ; 1 e ···'-~ c ·fl~ · c. ..1 J .. 

:1 ~ 2 Of'-, I te Rdt11 o logl cal (•po•<Jt!.!S 

LlquiJ l!tflt.~•'lt 11<)1'1 •he ;y;t~.., wi ll lle •etu•rell c ~n·ion ta~la~!l 

fo r furthe1 dlspo~ltlon . P•P•Pfore. no ll~uld ~Ou•Ct> te•·~ Is 

tOenttitecl t ot till, e v ~ • 1t 1 )'1. 



S•)ur ce 1l?rm; f or j~ ,,.o, s • • l ~n 

The olant vpnt s.-~f.'~ is l r~t:?f1t1.1i c~·~.n. f or r, •, ~; , ·~-Jrr~ 
•adloacthe r.~teria l anct re' i ;e q,a·n~u·J•Je· ~ ·r.r 1;;:,_: 

pfflut'nt ru •se f •Qr.l iln·•-lJf'!r"Df't ~U~"'H'9 • -lrt'; .. o3• t .• ... n •,.,. t,H '~J 

i • ri .-:a. c ... 1,.;o n, :. art:_,··: {',_,_, 

SOS f[R 



':~J;> ' ~r 'l 

·:O'i!:UCI 0: _;>tR\11~'15 

61 OJOlrl"i~tnJ ~ha =lelc • t:.t 9ui 1\!in:'J ili ... O t.lt~r 1nd :lC'j ,U':''.?'i'itul 1:1 

l':.oUtoOCP hlo t.e~n (j l1'=·J :•Jt c;-r.:•··•"lt~ •JeJ.> .:lr~\l SCt:.t!IClill t O •" IJ~ t 

•rul t:rnJ,.I "i tr:::...,",lJ t .. j•., ;: .1' 1 ;:•"r·c,m t·1 • n1 lotP"d?J lt\llnP'. 

··"' 1 , '(' J 

~·, ',~ f'll~C l;t;t~n O~tf..,l'1r?l b] O~~L :o 

~~~n.t• I!" '"dt 1\lo?'~ r.t'r · ·'"''"'!! .t il l not be jeop,lt~l~€'1.1. Althou9h 

n•Jt~Jnucll h.' l'tPI· q,, •Jjh ::111 <:CCJ• >ocner In the bHCil, I t .. 111 

P•01fl'~> t:!Or>' .I· "'Y· "''~ o•·•q· :~•CurJh ~~II bP 1 l lcwe J t<J vccur to 

f'•tl!ntl .:eoll!<> II•.> (nl'tlrn l:-> wl>'·'>' ~tn.:e t~c pffltr."t !~ •:utPd c.;.;~ 

•, >I it" . 1 1 I 1 Jl n : , "1 Jp ~ 1 •" " ; 

t l'h .. r l J ff' , .... • I .t •' ' 
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Prior to us e I n the SOS eac'l JE's,pl will be h;drostltlcJII, te>ted 1n 

conforMance ~lth tn~ requlre~ent; r 1ppllcable portl 0n~ 0f th~ ASME 

Bol ler dn.t Pre~sure Ve~~.el (•)·l~. •onn c.;rrpletlon ) f (OnH• uctlon. t!le 

erltlre sy-.tem wdS oneu'llatiCJI :; 'E' '"j to a~~ure 'e.H -rcee ccer ttl ons. 

lhe >1ltl':l ~<Ill Of rete;·eo or!o• :J IH c•·oce,;in~ .Jt the oe>'>n 

Ol'eS>Ure. 

lndl'lltJual corrponen: :ci'•atill'l ,,11 ce H>'"''t.t •lw·'r1 thP 

orP.operation.JI te~:•nJ '':>:"•lr..::tfl o ·1·l:n 1:11.: n:,~i ;r~.·~~ s ,,•1 t~ 

'Jtl l' l ' lerl. ""' leJI.,qP 'ol l<!ctlcn ;:o-s:s vn. 1; .. ell'S '!1· J~> 

collection sub-system. will be t<!>ted :o .erif; -::p'!r1b•l• • ·' illter> r )l' 

the treatment of tne collected cp:;eous waste wi II o~ · estt>•J o• lvr t.? 

Initial operation. Systen preooeratlon1l testing will be ·1CCC!1Ctll~heJ In 

accordance with dporoved o•ocetlures. 

S.3 5yste ~ Crent ions 

System ooera tlons wi l l be conducted In accordlnce with written 1nd 

Jpproved procedures. lhe-;e procedu1ns will be applicable f .) no·~al 

>}S tPm operation~. '""t.'rqoncv ~ltunlors .• 1nd r~Qulre.J "l'n•en.lnC" 

evol u t ton>. 



II ~C! 1~'1 

~Ill be prov!ded to i;,tens oo1r !tions pers~nftel to entur• • hlt a~ea~ate 

•nc ~l edge Is ~alne1 · o en•ole ~are d"U e·t tclent ccer 1 lc~ Cu•'ng l 

sys te~ operat!cns on-)olng ccer1 :or ~-l luatto~s ••II =~ c~·j tt•d to 

Pnsure continuing SJie and ef~ l cier: · ,s:e~ crerl "1 n. 

. . 



6. 1.1 Lo~s of ~o~e r 

(hdpter ') 

~0011101-\l ACCII?!UT SCEII~RIOS 

.\ lo~> of po,.er to :h~ i!Otlr'e ; j';t~ .., •:l•JI J >lr.JPI' ~nut the ~,ite"-1 

'Ja ~n. A lcs:; .. 1f pc,,o, t "" tn~ .-,~11 o~rto; .,; d d -:1u r ~; .. n 'he 

fllt r n l.: n nortl·n C' •r ~? . ·:em ,,nl•.'l , )rd l In ' •J rn <:II; ·' l<•1~l 

LOH c: r.o~er to lr..jj·:idual ccrpcre'lt> .• :>ulj pltC.;o t 'l~ c.··t:orent In 

lt'i nfe m.: Je . An 1lr operated ·talve. f or e•arplt> . ..,..,l.IIJ · .111 to~ 

position thlt ~~•ure s no da~dqe to otner ccmncnents 

los > J f co ... >r to tht! control p1nel .tou ld cause the I ,.,~ of .JII 

lnfonrJtl · '1 ll'j flil 111 :-~tr-;>1 ,l n d ~vlenolrJ c ri!rdteJ 111.?; . fhe 

SJSte~ would be >hu t~ Jwn until po. er Is restored. 

6.1.2 LoH of lnstrrl'rcntHI nlln>tru"lent 1\lr 

los~ of ln'itrvrentnl.n .• ;u'd ll.Jil'OI>r opPn:l t>n'i bu: n•> Hlver~c 

contJI t lcno; .. cu i J re~ul t ln.J til" ., •·•"l coul J b~ ~ 1 l't 1 o;11•r t Jc~<n 

.'1111 •In pr hiP"l I<; ,, ,<>: 



Loss of a single Instrument cnannel ~Ill result In t~e toss of 

Indication for that chdrne l and. for those channels that have 

control features. a fl ow ml~rnatch. This flo~ '!llsmHch ~Ill result 

In an automatic shutdcwn of the ,,ffected poo tl c•1 cf the ~:~; tern . 

Los-; of the lnterndls lndednq fl<tun~ Cl!t l l~v!?l lndloti cn 

SJStem <bubbler> ..till re~ult i 1 an erroneous le'lel inJI~a~lc•' .• hlcn 

will be noted when ccrrpared with a redundant l~·,el •ndiCJtlon 

system. Since this sys t em ha~ no control f~Hu•~>;. no .1ctveo .e 

•·,stem C•)nJnlons will re su lt. 

loss or in~tn.rrent air .ti ll n·e ' h"' ind hl:l.Jll c:~rr,r;>nt'i ·o tr"'' 

fall safe position. Fl ow ~~~m lt ches I,Juce~ by •us. 0 1 1lr wl II 

result lr automatic trip~. Loss of dlr to the ltr level monitori ng 

system will initiate a lew ~I• ~upply pressure Jla om. 

fi. 1. 3 til ter ~led ll Rupturo? 

A fdllu•e f He fllte• ll'e•Ji .l In t t't> c 1nl~te r ou iJ coten•·,,IIJ 

release fuel fines to the SOS ~01 tlo n of the system. A post f i lter 

Is locdted downstream of bc:h filter trains In the line to the 

SOS. Th i s fll ter will to ap M/ f~;el f ines .hlch woul d be 

t o'Mlspor teo Plst the rite• c.1n1>ters In the e ve'~ t cf fil• e• 

f<\1 lurt' 

s i~ed so thll 1 ~m.11 1 ICC'o'llllll''• n 

d Iff t' "'" t 1.1 1 J)J e, .u 1 e • ·) t "•' 11 ·" m , ~ • r ') r n r. ,; 1 .J. tt·" 

r•~nhe l om~ tl' r> In 11'1.' ,,.,. 1 II"'' " ll•J ,,,,, t .,,, ''"' 1:0• 

nl);;rbl~ l!'t'll 1 lt,P~ 'III' i •IU tn~ • t,rht ti:J" 11 1 ! 1'1 ti>HP "P1 11;, 



The recovery orcc!Oute I~ •o '"Jilte •he rll·~r tt3t~~ ana flnj t~~ 

ruptured flit~· ty ooser·Jing •t-e a• · ~eren~l~l ptes;ure .ersus '"lo"' 

for each lndlvit:J"a' cdnister Low<>r J''"ieren· ,al o•e~sure icr a 

Jlven flow -tli indi:Jt~ t ~at :~i$ tll •ar Is ·ucturej. That 

canister or canl~te11 and the po5t filter c•r:riJ]e •culd te 

reolaced l~d the S!Ste~ restarted. 

6.1 . I Line \110 ri::>e S,.ea; 

lt~ con~e~~encas of any line and hose toel• i; l Ia,; Jf :eac tor 

"''>"i.!l lrllent.J• y. ine •l>le"' 1-tas tee" de·i~f'·'J :o ':11!11H" h;: 

V'l,-1 ~"'et:~ )f :uch ~n '!"!Cl·':e:-tt ~o t""e- ;).,~r·:: 'i"ii~S.:a. 

To help pte . en: a no:;e rwpture. all nr~c~;; hase; Jre Jr ~·~J. In 

caie of a hcse rLpture or line ruo ure. ~aon\ " ream of the reac tc~ 

ve;sel pumps, P-2A ~ 26, the systen Is e:;u'pped t o trlc :hese r;lr.:'os 

~n l~e IIF lo~ le~et ~nd alarn to the contr~l pare' ihl~ e•e"t 

cculd deliver t~ocro• i"'ately SOoJ to 1•)1)0 ~lllons of r ?~cto• •es:;el 

•llt>r to th<> .l-ea c • thi! !Heal. The Cl"t~ntlal are~~ "r · .-c·e:l 

b~ :~e R<?actor Building •nJ the fuel H!nJIIng Bui!Jinq, each of 

~hlch has ~um~s or drains to the Au• . Bl~g. su-ps to contain tne 

spill . 

.. f'~!lnlr ust' '*'~ ~ ! '~t· · \ P n• \i.!?! . t r~ ·• 

Jrt lle J ·~ lll"h"S t.>l•,. :•" "'~"' ..,,~1 .nlch w1 

l ., .., r-ole 

~·: \ S a > •:rc'l 



brelh•r. The three 2 Inch return lines ar<> !.'Cluloced ..tlth soarqers, 

..thlch •re slwply holes drllleJ Into the ~ipds. The first hol es are 

drilled 18 Inches belo..t t~e ..tater level which will act as a siphon 

brealer. The ;aTple return lire I; ter~lnat~d 1a lnch~s below the 

w1ter level lhe•erore. a ~J,Imum of aooro<l~ately 3000 qallon; of 

r<>lclor vesHI "H"• woul'l -;ol 11 Into tiH! ~rei tr ~n;fer canal 

foll~lflnq a no;e r roture. 4ooro<i~d tel J hJ f uf thl; water would 

t• C·)ntllned In tho! 111?'.< Fuel Pit. 

The rec~·1er•1 from the;~ event~ ·.muld be Jccomoll;ned b1 l~olatlnq 

tho! ruotured section and rep11clnq the r~p · urPd r);~Jolce 

6. I . 5 Oebor lt 1 on 

Bor~n dilution of the Oefuellnq Hater Cleanup Sy;tem ..t ill o~ 

lddressed In Revision Z of the GPU ~uclear T~l-2 Olvlslcn ·~azar ·d; 

Analysis Po~entlal for Boron Dilution of RCS" !4-130-114-CoQ:R>. 
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