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1.0 IntroduCtion 

1.1 System runctions 

The Submerged. Demineralizer System (505) is a t~orary 11"-'id radwaste 

processirg system designed to recorcentrate the fission products 

contained in the waters in the Reactor Bulldirg Sunp and the Reactor 

COOlant System, reduc1rg the fission proQ.Ict levels to a level 

acceptable for final treatment through the ~!cor 11 System. To 

accomplish this decontamination process, the SOS has been desig-eed to 

perform the following basic functions: 

a) To deContaminate, by demineralization, the contaminated waters 

contained in the Reactor Contaiment Bulldirg and the Reactor 

Coolant System at THI-2 to a level acceptable for processirg 

throtJ!tl ~!cor II. 

b) To transfer the decontaminated waste water from the Submerged 

Demineralization System to the ~icor II System or recycle back 

to the RCS Manifold for further processing to further reduce 

rad1onucl1de concentrations in the water. 

c) To provide a location in the spent fuel pool for te~orary 

storage or the spent hilt! activity ion excharge vessels to take 

actvantage or the shieldirg provided by the pool water. 
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d) To prcrade for the lllderwater loadi~YJ of the spent vessels into 

their trans;>ort casks and the prer-arat!on for shipcnent of these 

casks. 

e) To provlde the c<¥)ability to control, ronitor and treat gaseous 

effluents prior to release to the atlrosphere to meet the imposed 

require~~ents or Appendix B or the TMI-2 Interi111 Recovery 

Technical Specifications. 

r> To proviae for the installation, testi~YJ, operation, and 

maintenance or the Submerged Demineralization Systl!lll in 

c~liance with •as low as reasonably achievable" radiation doses 

to personnel. 

g) To process the radioactively cont8111inated waters independent from 

the oper;.tion or TMI Ulit 1. 

Decont8111ination and decOIIIllisslonirYJ or the 50S will be treated in a 

separate dOCU!Ient. 

1.2 References 

1.2.1 Epicor 11 System Description 

1.2.1.1 

1.2.1.2 
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1.2.1.4 

B&R Dwg, H-QlS 

U&R Dwg. M-208 

1.2.2 Radwaste Disposal System Description 

1.2.3.1 Reactor Coolant Liquid System Description 

1.2.3.2 Miscellaneous Liquids System Description 

1.2.3 SDS Technical Evaluation Report 

1.2.4 SDS Design Criteria 
9 

1.2.5 SDS Process Control Programs 

1.2.6 Rerererce Orawirqs 

Burns & Roe Orawirg 2076 

Burns & Roe Orawirg 2027 

B.Jrns & Roe Orawi(Yjj 2045 

Burns & Roe Orawing £..{)32 

B.Jrns & Roe Dwg. 2007 Sht 2 or 2 

Burns & Roe Dwg. 2012 Silt 2 or 2 

B.Jrns & Roe Dwg. 2014 Silt 2 or 3 

Burns & Roe Owg. 2026 

Burns & Roe Dwg . Hl43 

Burns & Roe Dwg. H323 
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Che111-~clear Dwg. 527-0-A-5001 

Olem-.'U:lear Owg. 527-D-A-5002 

Che111-~clear Dwg. 527..{)-A-5004 

Olem-ttlclear Owg. 527-~A-5006 

Chem-~clear Dwg • 527-D-A-5009 

Chem-Nuc1ear Owg. 527-D-A-5011 

Cl"em-~clear =>wg. 527-0-A-5013 

Chem-.'U:lear Owg. 527-D-L-5026 

Che~r~-~clear Dwg. 527-D-L-5027 

Olem-tU:1ear Owg. 527-D-L-5031 



Bechtel Owg. 2404-50501 

Bechtel Owg. 2404-PWOl 

GPUSC Drawing 2R-95D-2l-001 

Gf\JSC Draw~ 2£-950-02~01 

Oleiii-IU:lear Owg. 527-D-l.-50)2 

OleD-ttlc:lear Owg. 527-0-L-5033 

Oleiii-IU:lear Owg. 527-~-5034 

CPU ttlclear, Recovery ~port Engr. Owg. RS::~7 

1.3 5.Jnmary Description of the System 

The 5.JtJDerged De!Unerallzer System (505) 1s a t~orary liQUid radwaste 

processing system located in the TMI-2, •8" Spent Fuel Pool and the 

area i~~~~~ediately adjacent to the spent fuel pool. The system 1s 

designed to reconcentrate the fission products a~ntained in the Reactor 

Contairnent Bull~ SU~ and the Reactor Coolant System by the ~ 

or ion exchange. 

The SUtJDerged Delllinerallzer System utilizes a number of other systems 

to perform its various functions. These include: 

1) The Reactor Building Basement Jet I'Uq> System (SWS-P-1) as 

described in Appendix 12; 

2) The Reactor Coolant Bleed Tanks and installed plant pip~ as 

depleted and oescrlbed in Reference 1.2.2, 

3) The Epla~r-II System as described in Epicor II System Description 

as a polishing and sod11.111 removal slbsystea; and 
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4) The Processed Niter Storage Tank System 

5) The Spent Fuel Cooling System piping. 

6) The miscellaneous ~te Hold-up Tank and associated piping. 

7) Fuel Handling a.ilding HVAC, Electrical, and Instrument Air 

Systems 

The Reactor a.ilding Basement Jet f'UIIll System (SWS-P-l) will be 

utilized as the primary means or delivering water fl'Jm the Reactor 

a.ilding Sulll> via penetration 626, throu111 the 50S f.Tefllter and final 

filter to the 505 ion exchange trains. 

The ~ is operated from the control parel (Di-PNL-1) whld'l is located 

on the 50S cask s~port platrorat spanning the •a• spent fuel pool. 

This parel is located in close proxinl1ty to the SDS Filter Manifold 

whiCh contains the valves ror operation or the filter system and the 

pressure and aiffer.ntial pressure instrumentation whld'l provide an 

indication or flow from the Reactor Mlding Basement Jet ~ and the 

meChanical condition or the filters. 

505 process flow is filtered prior to processing through the ion 

exdharge trains. The purpose or the filters is ror re1110val or gross 

size particles from the process stream to prevent plugging or the ion 

exChange beds. 
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The process water can be directed to either zeolite train "1" or 

zeolite train "2" or both trains sinultaneously. Our present plans are 

to process throu!11 one train at a time during sunp water and RCS 

proces~irg operations, and throu~Tt both trains simultaneously during 

llf' processing, Process s~r~~pling capability is provided to enable 

detet'lllination and evaluation or bed performance based on influent and 

effluent s~r~~pling. 

From the train 1 or train 2 eKctlangers the process fluid is directed 

into a ccmnon line which directs the flow to either "cation" sana 

filter "A" or "cation" sand filter "6". This feature allows the final 

vessel to be removed from operation by switcning to the standby vessel 

without shutting the system down for ctlange out, H desired. 

The ion eKchanger and filter vessels are contained in secondary 

containment boxes located approximately 15 feet below the surface or 

the pool water. The contairment boxes have slotted openings in the 

contairment bo~ lids. This feature fulfills a two-fold purpose; 1) it 

allows the lids to close aroond the remote handling tools and 2) it 

allows pool water to flow into the top or the contairwnent boK, over and 

around the l iquia disconnect coupling and out through the bottom of the 

contaiment bo~, into a c011111on header for transport to the pool clearup 

ion eKctlangers. The effluent or the leakage contairment ion exchangers 

is returned directly to the pool. 
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From the effluent of the •cation• sand filters the water passes throu!Tl 

a 0.45 lllicron () lllicron absolute) filter which has been placed in the 

process streatll to trap small resin fines whicn could oe carried tnrougn 

the resin retention SCreen! c:or:tained in eacn ion exc:nange vessel. The 

filter contains a different4al pressure indicator (~1-f'f'Ol) to 

provide indication of partic~·late build up. During sOQe pnases of the 

cleanup, tne post filter :aay be bypassed, and replaced by a sand filter 

in the cation p ~·ition. 

From the effluent of the resin trap post filter or j~r, the 50S 

processed water is sent throu!1l a comon header whim allows it to be 

oirected to either of three storage ta~ systems. These ta~ systems 

are: 

1) The Reactor Coolant Bleed Taoo 

2) The Klscellaneous Waste ttlld-l\l Tank 

)) The l+:lnitor Tanks 

From these tanks the SDS processed water will either oe recycled baCk 

throu!7t SDS, 161dergo further processing via the EPICDR 11 Systea 

located in the Chelldcal Cleaning Building, or be recycled back to the 

RC:S. 

The EPIC:OR-11 system is described separately in "EPICDR-11 SYSTEM 

UESCRIPTION." The function of t:PIC:OR-11 in the sos Processirg scenario 

is to remove sOdiUII which is a prere""isite to the removal of anti~~U"~y 

(50-125). This sodium removal will be perfoi~~~ed in the first EPICOR-11 
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6x6 liner. The next Ei'ICDR-II liner will be used to polish the 

relllainlrg re'liD.Jal rac11oruclides fro111 the water. After processing the 

SDS, the Ei'lCOR II effluent is sampled prior to being pu~ped to the 

Processeo water Storage Tan<s (two 500,000 gallon tarks) and retained 

for future c11sposition. 

The SuDDerged Oelllineralizer System contains, as an integral part or the 

System, an MSA orr gas unit. This unit consists or a lOOO cfm blower 

takirg s~.c:tion throug-t a roU!I'irg filter, two HEPA filters and a 

charcoal absoroer filter. The off gas system also contains an orr gas 

separator tari< with a demister for the remval or entrained moisture in 

the orr gas stream prior to treatment by the orr gas unit. 

The orr gas separator tank is a 590 gallon tank located in the l.nit 2 

•a• spent fuel pool surge chamber. The orr gas separator tank is piped 

to a stand pipe, also located in the surge chamber, which contains the 

orr gas bOttoms s~ ~ (527-G.{J2). ~isture from various 

operational functions performed durirg system operations, i.e., vessel 

filling operations, dewatering operations, sampling operations, leakage 

collection froDI the manifold boxes, and water reii'Oved by the integral 

demister is collected in the tank with tank level indication displayed 

on CN-LI-VA0:5. Autocnatlc level control instrumentation indicates the 

tank level and by operator action transfers the collected water to the 

RCS ~nlfold. The off gas system discharges into the fuel handling 

builc111YJ HVAC System. 
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Included in the system installation are two (2) 12,000 gallon monitor 

t!W<s whidl are installed in the Flf3 model roa~~ on the 305 • elevation. 

These tanks will be used for either storing processed water to be used 

in flushing or the syste111 prior to vessel dlarge out or for storing SOS 

Processed IBter. lhe monitor tanks system includes punps (SOs-PlA & 

SOS-PlB) and level instrumentation (SOS-l£1 &: LO, SOS-LTl & LD) The 

syste111 cnay be operated locally or remotely rrom the sos operating area 

located on the 347' -6• elevation of the fuel handling building. Tl'e 

desi!1' or the MJnitor Tank System.is such that it could be used ror 

ten-porary hol~ or the sos effluent should processing dictate that 

this would be advisable. lhe monitor tanks are accessed rrom the 

effluent or the resin filter by installed valving. Tl'e Monitor Tank 

System is further explained in the MJnitor Tank Systesn Description, 

~pendb l4 or this document. 

1.4 System Perrornance Characteristics 

The basic water processing strategy utilizing 50S for the 

decont8lnination of the Reactor aJilding ~ Water (625,000 gallcns) 

the Reactor COolant System (90,000 gallons) and water acCtiiUlated in 

RCST's or MltlT incorporates the SOS in cormination with E?ICOR II. The 

clean-up or recorcentration or fission procllcts is ac~lished by 

demineralization and is enhanced by filtration or gross size 

particulate matter in the 50S filtration sub system. Filtration is 

considered necessary ror protection or the ion exchange beds. 
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~ter is delivered to the prefilter and final filter at a flow rate of 

5 to :30 gpm, 70° to 90°F, and then into the 50S ion exchange trains. 

The expected rad.ior&Jclide corcentrations contained in the Reactor 

aJilding suap water and the Reactor Coolant System are represented in 

Appendix a. 

The actual demineralization process would begin in the first zeolite 

excnarger vessel in the SDS system. ThJ.s section or the system is 

divioeo into two (2) parallel trains contairJ.ng tnree (:3) vessels in 

series. Either train IIBY be operated individually or both trains 

sbultaneously. The residence time necessary for proper ion exd'lange 

in the zeolite aaed.ia dictates a noaUna1 flow rate of 5 gpaa per train in 

thb o;ert!on. For protection of oownstre• EPICOR II Drl!CiniC ion 

e-. charge media, the p~s fluio teal;)erature is lillited to l25°F. 

To a~ish these goals, we intend to use a hol:logereous llixture of 

Ionsiv 1£-96 and Unde A zeolite in all three 50S liners. Ionsiv l£-96 

is the deSignation for 1£-95 zeolite in the sodiun for=. In this for= 

it has a hilt! capacity and selectivity for Cs, and will provide for 

sene reroval or Sr. Unde A has a h1!1\ capacity and selectivity for 

Sr. COI!Dining these two zeolites in the three 50S vessels will load 

most or the cesiun and strontium in the first in-line vessel . The 

euct percentage cixture of these two types or zeolite will vary as 

influent corcentratlons change. It is anticipated that the first 
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vessel can be loaded to about 60,000 curies Cs, ana about 2,000 curies 

Sr. The remaining two vessels will contaln any breakthroutll ano 

further polish the water. 

An a~nlstraUve lJ.mlt or 60,000 curies or cesi1.111, based on the DOC 

task force recarmenoation has oeen placed on the zeolite liners, 

stront11.111 will be lJ.mlted to 6,000 curies per liner, or Sr effluent or 

less than 1 u"..i/ml. 

Oownstreant or the zeolite exchanger vessels are the "cation" sand 

filters. This section or the system is dlvided into (2) parallel 

trains containirg one (1) vessel each. The desi!11 mode or operation is 

to use one "cation" sand filter at a time with the other Leing an 

installed spare. 

Extensive s~ling will be perfo1111ed at each point in the system wl'lere 

a decontamination factor can be expected. Basically, th1s amounts to 

influent and effluent s~les at each ion exchanger vessel. The 

projecteo raaionucllde concentrations at each Sll!lple point are 

specified in the SDS TER. 
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~----------------------~-------------------------------------------------~-------

The EPICOR II system will be utilized as a polishing unit and for the 

removal or sodi~ which is key to the removal of trace auantities of 

ruthenium, recalcitrant species of cesium and strontium and primarily 

antimony. EPICOR II 6 x 6 liners for the removal or sodium are 

expected to be changed out at 25,000 gallons. This assumes a resin 

utilization factor or 80S and less than lOS sodium breakthrough. The 

ROBT's or the monitoring tanks will be utilized as hold up tanks and 

monitoring station to attempt to limit EPICOR II liner radlonuclide 

concentrations to less than 1 ~ci/gm. This will allow EPICOR II 

liners to be buried in shallow land burial facilities wil v.~~ 

solidification. The processing logic plan which depicts the decision 

making logic is shewn in Figure 2. Table 1 shews the various vessels, 

their sizes, function, projected exchanger media, and number of liners 

expected to be generated. 

1.5 System Arr~ngement and Interfaces 

The Submerged Oemineralizer System is housed in the TMI Lhit II Fuel 

Handling Building. The majority or the system c~nents are located 

within the "8" spent fuel pool which will be flooded with water to 

afford radiation shielding for submerged components. Components that 

are not submerged are shielded with lead, steel and/or concrete. The 

50S Monitor Tanks are located In the model room (El. 305'). 
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l.S.l •a• Spent Fuel Pool 50S 9J!ponents 

The Lhit II •a• Spent Fuel Pool is directly north or and comected to 

the •A• spent fuel. The -a- Spent fuel Pool is approx!JIIately 24 feet 

wide, 32 feet 6 in::hes lorg, and 41 feet 6 inches deep. The charnel 

that connects the •A• and •8" pools has been sealed. la:lediately north 

of the"B• pool proper are two slllall pools. The one on the west side is 

comected to the "8• pool by a large transfer canal and is called the 

cask pit. The cask pit is 10 feet wide, 10 feet lor'9, and 43' 6• 

deep. ~l the east si~ or the cask pit is the SIJI1le c:hutler which is 

10 feet wide, 10 reet 1org, and 17 feet deep. The surge chactler is 

comected to the cask pit by U'lder•ater piping. 

The sos cask s~port platfOIIII is located at the extrelll! south end or 

the •a• spent fuel pool. The cask s~port platfo111 spans the pool in 

the east-west direction, sits on the pool curbing and is not subclerged 

during operation. The cask support platfo111 s~ports the RCS c1ea~ 

manifold, the filter ~~an1fo1d, the ~ =~:-: ..... -! post-filter (not 

currently used - replaced by •cation• sand filter: and the Dt-f'R-1 

control panel. The RCS clean-up ~~~anifold is located on the southeast 

corner or the cask s~port platfo1111. All liqu'oJ process piping 

intercomecUrg with the sos feed system en~ lrs or exits the "8• pool 

U'lder the cask s~port platform at the east end or the RCS cl~ 

manifold. Lhder the RCS c1e~ manifold t.--e piping traverses the air 

space between the cask s~port platrom and thb water in a lead filled 

anrulus called the RCS pipe chase. The piping exits the pipe chase 
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underwater and travels to the various underwater canponents. At eaCh 

place where the piping must come to tne surface it does so via a 

shielded pipe cnase since the shielding effect of tne water and air is 

not adequate. 

The filter manifold is located on the north side or the cask s~port 

platform midway between the east and west pool sides. The filter 

manifold provides the valving and instrunentatior. for the prefilter and 

final filter located JUSt north of the filter manifold, underwater in 

tne filter s~port rack. 

Immeoiately west or the filter manifold is tne post-filter unit whiCh 

filters 505 "cation• sand filter effluent prior to transfer to 

processing by EPICOR II and/or storage, if not j~ed out of service. 

Directly south or the post-filter is the a.-R-t..-1 control panel. 

Directly west or the post-filter, orr or tne cask s~port platform, 

located on the west pool curb is the hi(1\ rad filter glove box. This 

glove box is used for s~ling the filtration process and is connected 

to the prefilter and final filter through the filter manifold. The 

glove box has glove ports on the west side. 

All operating stations on the cask support platform are accessed by the 

stairs on the southwest corner of the cask s~port platform just south 

or the hilfl raa filter glove box and west or the ~-R-t..-1 control panel. 
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The remainaer or the area in the "8" spent fuel pool proper, north or 

the cask st.pport platform contains the majority of the submerged 

components or the processing trains and the underwater storage racks 

for depleted ion exchangers and filter canisters. Four basic 

structures, resting on the pool floor, make up the processing and 

storage units. They are tne filter support rack, the main process 

strea111 ion excnangcr support rack, the pool clean-up ion excnanger 

racl<, and the storage racks. 

As mentioned previously, the filter support rack is located immediately 

north or the cask support platform midway between the east and west 

pool sides. Running along the east side or the "B" spent fuel ,ool 

between the north eoge of the cask st.pport platform and the north edge 

or the pool is tne ion exchanger support rack which contains the two 

parallel trains or three eaCh zeolite vessels and the two parallel 

"cation" sand filters • 

.>Jst south of the north edge of the pool, midway between the pool 

sides, is located the pool cleanup exchanger rack which contains two 

ion exao~~er vessels for maintaining clean pool water. 

EaCh of these three racks rests on the bottom or the pool. Each raCk 

has an operating platform which is a few feet above the water level to 

provide operator access. Remote handling tools for coupling and 

decoupling vessels are provided for changeout operations. Each rack 

has its own underwater lighting. Underwater storage for sixty (60) 
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spent vessels is as follows: 1) the main storage rack t\JnS alo~ the 

west side or the pool between the cask s~port platform and the north 

edge of the pool. This storage rack has three rows each havi~ eight 

storage locations for a total of twenty-fQJt' slots, 2) four storage 

locations are provided on the pool floor in the space between the 

filter s~port rack and the pool clellfl.C) exd'larger rack (leakage 

contain~~ent ion excnan;~er rack) and eignt locations are located on the 

pool floor in the space west of the ion exdlargn s~port rack and east 

of the filter and leakage contaiment racks (total of 12), )} four 

moveable spent excnan;~er racks or six locations each can be placed on · 

top of the main storage rack givin;~ twenty-four space for storage. The . 
total of items 1, 2 and ) is sixty storage spaces. Ei!;tlt additional 

storage spaces can be provideo by utilizin;~ processing locations. 

Personnel access to the filter s~port rack and leakage conta..1ment 

rack operati1'9 platforr:tS is by 110veable personnel bridges which span 

the gap from the west pool curb to the west side of the worldrg 

platfoms. Access to the ion excnan;~er s~port rack operati1'9 platform 

is from the east pool curb. 

Immediately north of the ion exdlarger s~port rack, the ion ext:harger 

11181\J.fold is located on the pool wall that separates the•e• spent t'uel 

pool from the surge chlllllber. The exdl81'9er manifold is divided into 

two sections. 1he east portion is more heavily shJ.elded and contains 

valviro and instnunentation for feed water to the first zeolite lri 

either zeolite train. lre west two-thirds or the lllllnifold contains all 

rei:'Blnirg valvlrg and instrumentation for the ion exdlarger process 

flow control. 
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DlrecUy west on the same elevation is the leakage containnent punp 

which circulates pool water throU!J'I the leakage conta1rwent ion 

excharoers. The JU11P discharges urclerwater in the channel between the 

cask pit and the "8• spent fuel pool. 

The shipping cask support plattom sits on the floor along the south 

end or the cask pit. It supports the shippirg cask to be used for 

transporting spent SOS ion excnarger and filter vessels. The 

dewaterirg station rests on the east side or the shipping cask support 

platform and is anchored to the concrete between the cask pit and the 

surge chlllli>er. Personn!:!l access to the dewatering station operating 

platform is from the east side. The yoke hanger asseanly sits on the 

curb along the north side or the cask pit. The ion exchanger handling 

tools and the retrieval tool hang into the cask pit from hargers 

installed on the south side or the yoke naroer assea'lbly. 

The orr-985 separator skid is located in the surge ch811Der. This unit 

consists or tilt. orr-gas separator tB!i< and the orr-gas bottoms ~ 

standpipe. The orr~as separator tank has an integral 1110isture 

separator which separates the entrained rroisture from gaseous releases 

vented throu~tt the tank. The tank c011111.1n1cates with the orr~s 

bottoms purp st~ipe in which the orr-gas bottoms s~ purrp resides. 

When the orr~ separator tank is tilled, the orr~ bottocns punp 

transr.ers the contents or the separator tBJi< to the RCS manifold ror 

processirg or transfer to storage tanks. sos processing component 

vents and drains are listed in T11ble 2. 
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r-------------------------~ -~ -- -----

The surge chamber is covered with concrete shield blocks, a layer of 

lead bricks and steel deck plate . Off-gas piping and drains penetrate 

t~e shield plugs to ~nect to the off-gas separator skid. On the top 

of the surge chamber cover are locPted 1) the high rad feed sample 

glove box, 2) the intermediate level sample glove box, 3) the beta 

manit~~ manifold, 6) the annunciator panel , 5) the radiation monitor 

panel, and 6) the off-gas separator level instrument panel. 

The high rad feed sample glove box is used to sample the feed water to 

the first zeolite vessel in either of the processing trains. A 

provision to sample effluent from the first zeolite vessel in the high 

rad feed sample glove box is also provided if activity levels of the 

feedwater passing through this vessel exceed LICi/ml. T~e 

intermediate level sample glove box is utilized to sample all ion 

exchange vessel ~'fluents starting with the first zeolite in each 

train. Both of these glove boxes are located on the north side of the 

surge chamber cover facing each other . Both glove ~axes are accessed 

frCIII the middle of ttx. surge chamber cover area, The hig"t rad reed 

glove box is located on the west side and faces west. The beta monitor 

manifold is located between the intermediate level glove box and the 

ion exchanger manifold. This manif~l~ monitors the process stream at 

selected points for gross breakthrough and can indicate major activity 

trends in the process stream. 
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Ql the south side or the surge dlal:tler cover are located tile 

arn.Jrciator panel, the rad monitor panel and the orr-gas separator tank 

level indicator. The majority or the system alrdliiS and diaglOStics are 

located here. They are discussed in detail in Section 2.2 or this 

doCUIIent. 

Located on the east pool curb adjacent to the ion exchanger manifold 1s 

the SOS off-gas blower and air filtration lNt. The lNt maintains a 

negative pressure on all vented SOS ~nts and provides suction on 

the orr-gas separator syste111. The blower exhaust 1s : outed via ductirg 

south alorg the east Fuel Handllrg 9Jlldirg wall to where 1t ties into 

the exisUrg Fuel Handllrg 9Jildirg ventilation system. orr-gas system 

influent g8111118 rad.lation 1s monitored by CN-RE-VA-()6 IIIOU"'ted on ot'f-gas 

piping upstream or the filters. 

Installed i~~~~~ediately downstre1111 or the blower, the orr-gas s&q)lirg 

lNt (POO-lA) continuously lllonitors the ot't'-gas ernuent t'or airborne 

radioactivity. 

A chelllistry laboratory 1s located on the noor space illlllediately north 

or the •a• spent tuel pool on tile west side or the Fuel ttandllrg 

9Jlldirg. 

~erator and s~ision work area 1s provided on the south end or the 

new fuel storage pit cover which 1s located on the east side or the 

Fuel Handlirg ElJ1ldirg, north or the "8• spent fuel pool. 
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lklder the floor space ocet.pied by the c:helllistry laboratory, at the next 
• 

lower floor level (:305' elevation, 421 below the f~.:el pool operating 

level) is located the 50S monitor tan< system. This system consists of 

two 12,000 gallon tan<s, each 8 feet 1n diameter and 32 feet high with 

associateo puaps (2) and all related piping to effect recirculation, 

sarapllng and transfer of the contents to storage tan<s, to SOS for use 

as flush water, or as staging tanks for EPICXJR II processing. 

Flushing connections are provided on all or the manifolds and glove 

boxes. Flush water can be processed water or demineralized water. 

Flushing is accODplished by attaching rubber hose fro= the flushing 

water s~ply station to the flush connection on the c~nt to be 

flushed; a portable turbine flowmeter is also placed in-line with the 

flushing ~eratlon. Flush water stations and air purge stations are 

located within close proxiJIIity of all components which may require 

water flush or air purge. All flush and purge connections are made via 

Hansen quick disconnent co..:pllngs. 

1.5.2 SDS Interfaces to other Systems 

1. 5.2.1 Electrical 

All SOS electric power is tied into the lhit II 8(J> electrical 

systeniS at distribution panel POP-6A, which is located at the 

3117'6• elevation or the Fuel Handling aJlldirg, anc1 1110tor control 

center 2-li:2B located at the 328' Elevation or the Auxiliary 

aJildlrg. 
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1.5.2.2 HVAC 

1.5.2.) 

1.5.2.4 

1.5.2.5 

The SDS fo4SA off-gas unit exhaust dUCtif'9 penetrates the }47'-6" 

elevation at an existi1'9 penetration. The O.X:ti1'9 ties into 

existing Fuel Handlil'9 Buildif'9 ventilation ducting immediately 

below that penetration at elevation )ill'-2". 

Demineralized llater 

The 505 demineralized water header is tied into the plant system 

at valve C.-V-272 located under the east curb or "8" spent fuel 

pool curb. An additional check valve, ~-V-011-)57, and isolation 

valve, ~-V-011-)55, were added just do-.nstream or Dlf-V-272 to 

protect the plant demineralized water system. 

Service Air 

The service air tie-in to the 50S service air header is at the 

plant service air valve, SA-V-154, located adjacent to the 

demineralized water system valve addressed in Section 1.5.).). 

Ins trunent Air 

The 505 instrull'eflt air tie-in is at the plant instru:nent air 

valve, IA-V-175, located on the west side or the fuel pool curb. 
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1.5.2.6 

1.5.2.7 

EPiroR II 

SDS effluent water can be transferred to EPiroR I! fro~~~ either 

the Reactor COolant Bleed Tanks (RCST), the Miscellaneous waste 

Hol~ lark (H)t!T) or the ttlnitor larks. The SOS effluent may be 

directed to any or these tanks by select1r9 the appropriate 

valvirg on the SOS transfer line at the 347'6• operatlrg · 

elevation or the Fuel Handlif"9 9Jllding. The SOS interrace to 

the H)ttl is throi.J!tl valve 9'"-V-234 located under the east ~ or 
the •a• spent fuel pool. The sos interrace to the RCST's is 

throug"l a spent fuel coolirg line connection in the northeast 

corner or the cask pit. This line comects to valve 9'"-V-158 at 

the 305' elevation. Double isolation valves in the SOS transfer 

line at the 347'6• elevation precede the plant isolation vr.lves. 

The SOS interfaces with the ltlnitor larks throug. installed SOS 

piping downstreBIII of Isolation Valve ~-V-Ff.08. 

Processed Water Storage Tan<s (PWST) 

EPiroR Il effluent is transferred to the PWST using ttc EPICXR II 

transfer ~. The f'WST's are tied to EPICXR I1 at valve 

ALC-V-D06. SOS effluent can also be transferred to the PWST"s 

rroa~ the 11101\itor tanks or from the RCST' s. The f'WST system is 

tied to the monitor tarks at valve PW-V-39 which is located in 

the l.hit IIU\lt II corridor. 
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1.5.2.8 Reactor arllding Basement Jet F\J!5? (SW5-P-l) 

The puap currently in use for re1110val or water from the Reactor 

arlldirg S1#9 ties in to the RCS manifold at valve a.-V-RC-364. 

The Reactor aJlldirg Basement Jet Puap system 1s described 1n 

Apendix 12 or this dOCUIIIent. 

1.6 System DeSly. PP.~lrenents 

1.6.1 General Desi!11 Requireaents 

1.6.1.1 The desigt basis considers the guidance in the following 

dOCUIIIen ts : 

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143, July 1978 

1.6.1.1.2 u.s.N.R.c. Reg. Guide 1.140, March 1978 

1.6.1.1.3 U.S.N.R.C. Reg. Guide 8.8 

1.6.1.1.4 U.S.N.R.C. COde Guide 8.10 

1.6.1.1.5 u.s. Code or rederal Regulations lOCf'R20 App. B 

1.6.1.1.6 U.S. COde of rederal Regulations 10Cf'R50 

as imposed by Reg. Guide 1.143 

1.6.1.1.7 U.S.N.R.C. Reg. Guide 1.21 June 1974 

1.6.1.1.8 ANSI/ASHE N4S.2.15 
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1.6.1.2 

1.6.1.3 

l.ci.l.J.l 

1.6.1 . 3.2 

1.6.1.3.3 

1.6.1.4 

1.6.1.5 

The process shall fu11:ticn in such a ~~~amer as to Hlllit releases 

to the enviroilment and l!mit plant personnel exposures levels to 

levels which are •as low as 1s reasonably ach!evable• in 

accordance with lOCFR Part so, lOCFR Part 20, Regulatory Guide 

8.8 and THI II Recovery Technical Specifications. 

Capacity 

The processirg rate throtq1 the filters shall be s to JO gpm. 

The sand filters are designed to operate as shown on figure 3. 

other filters are designed for operation with l4l to 20 psid above 

clean filter differential pressure. 

Process flow rate 1s s gpm per train 10 gpm total through the 

zeolite beds and 10 gpn1 total throultl the cation vessels. 

Process flow rate 1s a fu11:tion or reside11:e t1cne, and can be 

varied depend!rg on the choice or resins. 

Storage capacity or spent vessels 1s 60 vessels (not i11:ludirg 

the processing stations). 

The system is designed to facilitate decontamination and 

decomnissioning to the maxillun extent possible. 

sos pressure c~onents are considered •Important to Safety•. 
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1.6.2 Process Pipirq DesiCl! Ret!Jirements 

1.6.2.1 

1.6.2.2 

1.6.2.) 

1.6.2.4 

Pipirg is desigled to ANSI 831.1 in accordarce with the 

requirements or Regulatory QUde 1.14). ~lded constru:tion has 

been utilized to the max1mull extent possible with butt welding 

utilized in anticipated higt radiation level areas to lllin1Jdze 

•crud• traps. 

The pipirg system has been desigled for 150 psi l00°F service and 

utilizes schedule 40, type :304 stainless steel pipe and fittings. 

All instrument tubirg syste:lS cOIIIIUn.lcating with process aedia 

utilize type :304 welded stainless steel tubing and fitting. 

Process instrumentation generally is not fitted with isolation 

bled< valves as the instruo.entation 1s desi!Jll!d to be aintenarce 

free over the service life or the system. 

Pressure sensing instrullents COIIIU\icating with higt activity 

process fluids utilize li~d filled diaphragm isolation devices 

with filled capillary tubes cOIIIIILflicating with the actual 

pressure indicating device. This minlllll.zes the possibility or 

contlllllinated fluids entering the pressure indicator. The device 

may be reaoved remtely for calibration or replacement. 
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1.6.2.5 

1.6.2.6 

1.6.2.7 

1.6.) 

1.6. ) . 1 

Valvirg in the process strean is contained in enclosed, shielded 

manifold boxes which are ventilated by the orr Gas handirg 16\it 

and have s~ which empty into either the orr Gas Separator Tank 

or reed Standpipe. Shielded access ports in the box are provided 

ror inspection anc: maintenance or the valves. Valves are 

operated remotely utilizing reach rods (vaive handle extensions) 

which protrude throi.J!tl the shieldirg plugs. Proc~s valving is 

or the top entry type to facilitate maintenance and repair. 

The process line pipe size 1s noi!Dally 1• based on the SOS Oesigl 

now rate or 5 to 10 gp111. Other line sizes are based on service 

requirements and rurcuon. 

Piping I\.llS which are not sublllerged or are not contained in 

manifold box are shielded as necessary to yield mad.nun exposure 

rates or 1 mlhr general areas. In service radiation surveys are 

conducted to insure that these licnits are met. Additional local 

shielding 1s added where required to elilllate streaming and crud 

buildt.C> dose rates. 

Ion Exchange vessel and rilter Vessel Requirements 

vessels are desigled, fabricated and tested to the ASJo£ Boiler 

and Pressure vessel COde, Section VIII, Oivision 1, 1977 addendum 

throi.J!tl Winter '78. 
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1.6.3.1.i 

1.6.3.2 

1.6.3.3 

1.6.3.4 

1.6.3.5 

1.6.4 

1.6.4.1 

The high integrity type 316L vessels will also be code stamped. 

Early OJOO-type filter vessels and lower activity APCO ion 

exChange vessels are oesi(11Bd to lSO psi, 100°F' using type 304 

stainless steel. Subsequent filter vessels are the same oesign 

as zeolite ion exChange vessels. 

Zeolite !on exChange vessels are desig1ed to 350 psig, 400°F' 

using type 316L stainless steel. 

Zeolite vessels are desig-~ed to allow ease or removal of ion 

exChange media for future disposal. 

All vessels utilize Hanson quick disconnect fitting to allow 

rerote connection and disconnection. 

Monitor Tank Requirements 

Monitor tari<s are desigled, built, and erected to API 650, 

P()penoix J except 1118terial is type 304L stainless steel. 
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2.0 Detailed Description or the System 

2.1 Couponents 

2. 1.1 Submerged Demdnerallzation System Au~ 

2.1.1.1 

2.1.1.2 

Reactor &Jlldirq easement Jet Pui!O (SWS-P-1) 

See Appendix 12 

Monitor Ta'i< Transfer Punps (PlA & PlB) 

These ~ are two identical, electrical, mechanical seal 

centrifugal Goulds ~ps arrargeg in parallel. The systelll is 

desigled to operate usirg one puq:~ , the second puq:~ is an 

installed spare. The p.~~~ps provide the capability to transfer 

processed water to either the RCS 1118nifold, the influent to 

Epicor II system, the Process water Storage Tanks or the 50S 

flush header. In addition the ~ dlscharge can be directed 

back to the 1110nitor t&r*s Which allows these contents to be 

recirculated prior to chelllical analysis and s~llng. The ~ 

is rated at 50 GF'H with a total dynamic head or 111 feet. 
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2.1.1.) 

Pump operation is controlleo by start/stop pushbuttons located 

locally at the ~ starter on the JOS' elevatim anO remotely in 

control panel (SOS.U:Pl) on the J47' elevation. A selector 

switch is also installed which aligns the monitor tank transfer 

PIJliP to a particular monitor tank to allow the system to 

automatically trip the transfer pu~ in the event a monitor tank 

low low level Condition is experienced. 

orr Gas Separator Bottoms Punp (~-P-VA04) 

This punp, during normal operation, will be used to maintain the, 

level in the off gas separator tank within a preset banO (80" to 

18"). Pump operation will be controlled by an electrical 

switch. The separator tank is pullf)ed down by operator action. 

The PIJliP operates until the tank level reaches eighteen inches, 

and the level switch oe-energizes the pumps motor controller. 

The orr gas bottoms punp takes a suction on the off gas moisture 

separator tank well , anO transfers the water to the RCS manifold 

for processing through the Submerged Oemlneralizer System or for 

transfer to other storage tanks. 

The orr gas oottoms punp is a subnersible centrifugal Goulas punp 

powered by a 5 HP motor. It is capable or prowcing JO gpr.s at a 

55 ft. neao. The punp, tank, anO well are located in the "6" 

spent fuel pool surge tank. 
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The control panel ror the purp is C~~CU~ted on a skid located above 

the surge tank. An on/orr/auto key switCh is provideo on the 

panel to allow ~~~arual operation or the ~. D.Jrirg normal 

operation, the switch will De placed in the 11anual position. The . I 
~ is powe~d rroe the SOS power panel (PDP-6A). 

orr Cas Blower <~-VAO.S) 

Submerged Oee1neral1zer System Co~ts (except ror the monitor 

tanks which vent d1~ctly to the Fuel Handling Building 

Ventilation Systeo) are ea1nta1ned under a slight vacuum by the 

orr oas blower. The blower is desi!Jled to exhaust 1000 crm at a 

noadnal d!rrerential pressure or 12• or water vac:uun. This 

amount or d1rrerenUal pressure allows ror worst case pteSsure 

losses through the rilters due to a dirty prefilter and dirty 

cnarcoal and HEPA filters or o • .s and 2.0• or water vacuum, 

respectively, while maintain1ng adequate VaCUUII in the Off gas 

header. The orr gas Dlower is a fifteen inch, radial flow, 

centrtrugal type with sirt;~le inlet unit. SUction and discharge 

pressure gages are provided to 111001tor blower perromance. The 

motor 1s a 5 HP., 460 volts, 3 phase, 60 Hz unit powered rrom the 

50S ltltor Omtrol Center. The blower is IIIOUlted on the orr gas 

unit skid whic:h is located near the east "'all or the "8• spent 

fuel pool. The Dlower 1s controlled with start/stop pushbuttons 

located next to the orr gas blower. The blower discharges to the 

Fuel 11indl1ng Building HVAC syste:D. 
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2.1.1.5 Leakage CDntainment System PUnp (~-LOJ6) 

The leakage contaiment Jlt.q) is desi!Jled to 1111intain an inward 

now or fuel pool water into the leakage containment boxes which 

surro\J'ld the 50S filters and dealineralizers. The ~ discharges 

the pool water, and any leakage from the vessel fittings, to a 

pair or parallel or ion excha~ers and then to the fuel pool. 

The leakage containment pump is a centrifugal pump which is 

moo.nted on the catwalk between the "8" fuel pool and the cask 

handling pool. The pump is driven by a three If> motor which is 

powered from the 50S motor control center. It is controlled ·dth 

stop/start pushbutUlr\s mo~S~ted on A pump control panel located 

next to the ~. The pump takes suction on a COIIIDOO header 

contaWng throttle valves which, throultl the use or 1111nometers 

located on the ion exchange rack ~erators platform where the 

remote react~ rods are also located, allow the flow thtough each 

containment box to be throttled to 10 gpm per box in use. The 

desi!Jl total flow throultl the pump is 100 gpm and b delivered as 

SO gpm per leakage containment ion exchanger. The puql devel~es 

120 gpm at 55 ft. total dynamic head. 
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2.1.1.6 RCS Manifold, Hi Had filter Manifold and Hilt! Rad Salllple Glove 

Box Su!!p Pucps (~-Fl..07, ~P-SA08 and ~-RC09} 

These pu:ps are ~ed locally in the Hi Rad filter ~nlfold, Hi 

Rad filter Sample Glove Box and the RCS Manifold. They provide 

the capability to transfer li(JJ!d waste fro111 the sU~ZpS or thes! 

coqxlnents to the offgas separator tank. 1he remainlrg 50S 

c~t SUIP!>, unlike those above, do not need a siailar 

arrangement since they gravity drain to the orr gas separator 

tank. 

1he s~ ~ CN..P-5A08 and ~P.aco9 are identical rotatirg 

punps with a capacity or 0.5 gp111 at 81 teet or dynamic head. The 

s~ ~ CN..P-fl.07 1s a 1118()'letic drive 2 gear ~ with a 

capacity or 0.5 gpm at 95 psig. 

The ~ will be operated autaDatically to lllaintain level 1n 

these s1.11ps within a preset band. 1h1s 1s ac:coaplished by level 

switdles in eactt s~ whiCh energizes the ~ when the water 

level readles 2 1nd1es and de-energizes the ~ when the water 

is remved. They are . powered fro111 panel K>-cN-1 which also has a 

breaker to allow them to be de-energized 1118t'MJ8lly. These P-JDps 

111ust not be operated durirg oftgas seP;rator ta~ ~ down. 
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2.1.2 SuDmerged Demineralization System Tanks 

2.1.2.1 orr cas separator Tank (~T-VA02) 

The 1110isture separator tank provides the capability or removirg 

large 81110Ults or liquid fr011 ventilation and dra!.l'lage lines 

assoc:iated with the Sutimerged OemlnerallzatlCJn Systea~. Drain 

lines throu!tlOUt the SOS (except for the monitor tanks, and 

components discussed in 2:1.1.6 above which have a separate drain 

arrangement) combine into a COIIIllOil drain header that ~ties 

directly into the 1110isture separator tank. Ventilation lines 

fr011 various SOS components (see Table 2) combine to join a 

COIIIDOI'I teader. The tank is a vertically IIIOU"'ted stainless steel 

tank loc:ated (along with the off gas bottOIIIS puG~) standpipe) in 

the spent fuel pool surge tank. It is )6 inches in diameter, ten 

foot in lergth and has a capacity of 590 gallons. 

The separate: tan:c is vented to the orr gas header. A dl!lllister 

asseutlly is located in the top or the tank to remove moisture 

from the tank's ventilated gases. The delllister assen'bly has been 

tested in accordance with USAEC report MSAR-61~5. 1t will be 

capable or rei!Dvlrg 99 percent or all free droplets or water, 

down to one lllicron in diameter, withOut any visible carryover. 
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A three inch drainline runs fro~~~ the bottOill of the tank to the 

orr gas bottcns PIJII1) standpipe (CN-U...VAOl). The standpipe is 16 

inches in diameter and 16 feet long. It houses the orr gas 

bot tons pul!1l (CN-P-VA04). 

The separator tank has a Barton type level instrument associated 

with it. The meter reads froa~ zero percent to 100 percent full 

scale. 

Submerged Demineralization System Monitor Tanks (505-T-lA & 

505-T-18) 

The Monitor Tanks are two 12,000 gallon tanks designed for 

collection and temporary storage or liquids that have been 

processed thro~J!tl the Submerge:1 Oemineralizer System. They have 

also been installed with the ! nu . ~ to utilize them as a storage 

location for SOS Flush Water. The Monitor Tanks along with other 

components which comprise ... t s system are described further in 

Appendix 14. The Monitor Tanks can be operated in the batch, 

continuous reea, or bypass moae. In the batch mode the liquids 

are stored in the tanks until an accurate s~le of the tank's 

contents are analyzed, and the disposition (based on sample 

results) of the processed liquid is determined. eased on the 

sample results, the contents may be discharged to: 1) the 

processed water storage tanks, 2) the SOS flush water S14Jply 

header 3) the RCS manifold or 4) to the EPICOR II System. In the 

- )4 -



contiiUlUS feed IIIOde the tanks are used as surge tanks between 

the SOS and EPICOR II Systems. To lllairtain taB< level 

approxiJDately constant, now rate in and out of the tank is la!pt 

identical. In the bypass mode the SOS Processed Nater bypasses 

the ~tor Tanks by being transferred to either the Reactor 

Coolant Bleed Taoo or the Miscellaneous Waste lbl~ Tar*. In 

this rode the ~tor Tari<s are used only as a soun:e of SDS 

Flush water. 

The t&OO are vertically IIIOIJ'lted, stainless steel tari<s, located 

in the northwest comer of the fuel Handling Mlding M:XIel 

Roa~~. The 11100.1tor taoo are atmospheric tari<s built to A'>l-650, 

Appendix J, and meet the clesigl criteria set forth in Regulatory 

Qdde 1.143. 

The tari<s are vented directly thro1111 a vent line to the fuel 

Handling Mlding VenWation Syst.elll. The influent line to eaCh 

tar* is e~ with an autallatic isolation valve, whiCh stops 

influent li~id flow when the level detector, associated with the 

taric, senses a hl!tl level (}64•). 

Associated with each ter* is a foleboro type level detector. Its 

meter indication r&!'Qes fro11 0 to 400 irdles full scale. These 

level detectors also provide higvlow level siglals to shut the 

taric influent automatic isolation valve on hi!tl level and to stop 

the IDOO!tor tank transfer JUDP on low level (6•). In aO:Sltion, 

these Si!J'lals also feed the SOS alaiTA ~nel to al~rt :he operator 
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in the event that any or these cond.J.tions exist. Prior to 

transferrirg or processed llq.Jids stored in the monitor tanks, 

the u.nk contents are recirculated using one or the two mnitor 

tarl< transfer P\llfiS thro\l!tl eductors to insure proper mixing. 

The valves and piping are set ~ to allow either tari< to be 

recirculated usirg either pupp or it is possible to set up 

s.llllultaneous, independent recirculation or both tarl<s. 

2.1.) F1ltration/Oemlneral1zat1on lklits 

2.1.).1 

2.1.).1.1 

Submerged Oemlneralizer System Prefilter and Final Filter 

The prefilter and final filter are the first process vessels or 
the ~erged Demineralizer System. They are used to remove 

debris and suspended solids from the untreated Radioactive Waste 

water. The sos utilizes two types or prefilter and final fllter 

vessels. This allows for either a C:Uno cartridge or sand 

filtration llledia to be employed. A description or each type is 

discussed below. 

CUno cartri!!C!e Prefilter 

The cuno cartridge prefilter unit is a stainless steel, type 304, 

vessel, with approximately 10 cubic feet or volU11e. The vessel, 

in:ludirg the male half or the quick discomect, is 4 feet, ~ .\12 

inches in hei!jlt and 2 feet outside diameter. The top or the 

vessel has four cnale Hansen disconnect flttirgs; an inlet nozzle, 

an· ouUet nozzle, a vent nozzle, and a dewatering nozzle. 
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Within the vessel h an enclosed are., constructed of 16 gage 

perforated plate. This cylindrical column constitutes the 

initial filtering !Silt of the prefilter vessel. The inlet noule 

consists of an open ended pipe equipped with (2) two internal 

ball check valves. The noule is located outside of the enclosed 

area, between the perforated plate and the prefilter vessel 

wall. The inlet nozzle extends down into the vessel 

approxllnately one-half the tei!tlt of the vessel. The inlet 

Hansen quid< discomect is a non-check valve desi(Jl to prevent 

plugging from debris in the waste water. The inlet nozzle 1s 

equipped with two ball check valves which prevent a reverse flow 

of water out of the vessel wten the vessel is dlscomected from 

the process stream. 

Contained within the enclosed cavity formed by the perforated 

plate is a network of fifteen, l2S micron cuno filter 

cartridges. The opening at the upper end of each filter seals 

arot.fld a noule which eqlties into an outlet header. The opening 

at the lower end of the filter is plugged. The cartridges are 

supported by springs (on the botto111) which aid in sealing the 

upper opening around the outlet nozzles. 

The prefilter assembly is als:1 equipped witl' <' dewatering leg and 

a vent nozzle. The dewatering leg consists of a 112 inch 

stainless steel pipe, extending frail the bottaD center of the 

filter, around the outside of the perforated plate, and out the 

top of the vessel. It terminates with the male half of a Hansen 
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quick discomect. The vent consists of a short nipple (with the 

male half of a Hansen quick disconnect attached to the end) 

welded arol.lld an open111g in the top or the vessel. 

Oslo Cartridge Final Filter 

The Cllno Cartridge Final Filter vessel shell is identical to the 

cuno cartridge prefilter vessel shell. It is a Stainless steel, 

type 304 vessel with approxillately ten cubic feet of volt.me. The 

vessel, includirg the male half of the quick disconnects, is 4 

feet S 112 irdles in heiltlt and two feet outside diueter. The 

top of the tank has fou: male quick disconnect fittings, an inlet 

nozzle, an outlet nozzle, a vent nozzle, and a dewaterirg nozzle 

Atrarged within the filter are thtee r..lnCentric circles of 10 

eicron "Cuno• filters totali.r9 thirty cartridges. The cartridges 

are IIICUited in the final filter in the sue mamer as they are 

eOU'Ited in the prefilter. A sprirg on the bott.OIII seals the 

•Oilo• filter against the ernuent header nozzles. 

The final filter inlet nozzle is a short niwle with the male 

half or a Hansen quick disconnect welded to it. The other end of 

the nipple is welded arol.lld an openirg in the top of the vessel. 

The filter vent nozzle is constructed the s~~~~~e as the inlet 

nozzle. 
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The outlet nozzle is a short run or pipe extending from the 

filter effluent header, throu!11 the top or the vessel and ending 

with a male quick aiscomect. The dewatering leg is a 112 inch 

pipe whic:n runs froru tne llottoru center or the vessel, up througt 

the vessel, 8 incnes from the vessel centerline. The line 

penetrates the top of the vessel, and ends with a ruale QUick 

aisconnect. 

The flow path throu!tl the filter is as follows : the water enters 

the vessel throU!11 the inlet nozzle and flows down and around the 

OJno filters. The water then passes throu!11 the cartridge and 

leaves the vessel through the outlet nozzle. 

Because plugging or the inlet Johnson screens occurred in the 

sand filters, all sana filters of the 304 stainless steel type 

after the initial pair have the spra~ t ... c.ders modified. The 

spray ring on these heaaers has three 0.5 inch holes drilled on 

the top side to allow flow if the Johnson screens plug. 

Also a special series or Jl6L vessels fabricated by eurralo Tank 

Co~ny and APCO were procured which have specially designed 

spray headers to allow high flow rates. These vessels are 

identical to other Jl6L zeolite ion exc:nanger vessels in evecy 

respect except for spray neaoer aesign. The spray headers in 

these vessels do not contain Jotnson screens . These vessels are 

for use as sand filters ana leakage contairwnent ion exchangers 

wnere unrestricted flc;•s of greater than 10 GPH are req..~ired. 
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2.l.J.l.J Sand Prefilter and Final Filter 

The sand prefilter and final filter consist ot two layers or sand 

contained in a stainless steel, type J04 vessel, identical in 

size to the cuno cartridge prefilter and final filter vessels (4 

feet, ~ 112 inches in height and 2 feet in diameter). 

The vessel is equipped with four nozzles on the top. Three 

nozzles texminate with the male half or a 1 112 inch Hansen QU.lck 

disconnect. The fourth is a three inch fitting with a screwed 

pipe cap closure. The filtration media consist or 200 PQUlds or . 
o.e~ millillleter sand and 700 pOUlds or 0.4~ millillleter sand in 

two separate layers. ~proxilllately 6 pounds or 2 millillleter 

borosilicate glass with a nominal boron concentration or 22 

petcent is added uniformly to the sand filled proUon or the 

filter, for reactivity control. These filters re1110ve suspended 

solids in a range or 20 to JO microns in size. 

The inlet nozzle is a short run or pipe, which extends from the 

QU.ld< disconnect, down into the vessel, and aa.pties into a spray 

rlrg. The rirg is a 1 1/2 inch pipe rolled into a 12 inch 

diameter ring, located horizontally near the top of the vessel. 

There are six ~/16 inch diameter holes drilled throtq~ the bott0111 

or the ring. The holes are covered by a one inch long J/4 inch 

diamater, .007 inch screen Co.4J (Jotnso., screen), which is welded 

a:ound the hole . 
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The vent nozzle is a short nipple welded arot.rod a hole in the top 

or the vessel. A three inch in d.ialllete:r, .007 inch screen Ct.CJ is 

welded arot.rod the hole on the inside of the vessel as a sand 

retaining device. 

The outlet line from the vessel ~erves two purposes. It 1s the 

nollll81 ouUet line, and it serves as a dewatedf"9 leg. The 

outlet line is a 1 1/2 inch strai~t.t pipe which extends from just 

orr the vessel bottoal, up throu~ the center or the vessel and 

penetrates the top or the vessel. The bottan end or the pipe 1s 

enclosed within a screened area, which act as a sand retainirt;l 

screen. 

The fourth nozzle on the vessel 1s used as an access cpenirt;j. It 

is a. three inch nozzle welded around an openlrt;j in the top of the 

vessel. The nipple 1s capped with a three inch screwed pipe cap. 

1he innuent water enters the vessel throu~ the inlet nc.zzle. 

water sprays out intQ the sand media from the spray ring holes. 

1he water is forced down throu~ the llledia, and ~ throtq\ the 

outlet line where 1t leaves the vessel. 

8Jth the prefilter and the final filter, when installed in the 

systelll, will set inside a secondary contain:lent located 

t.rode:rwater at the south end or the •8" fuel pool. 1he purpose of 

the secondary contaiment is to collect any leakage which lli~t 

be present from the fittings associated with the vessel, and to 

provide support for the filter vessel. 
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2 •• 3.2 

Pressure instru~nts have been installed in the syste111 to 1110nitor 

filter pert'ot~~~arce. There are pressure gages located on the 

influent and et't'luent lines to allow the "'erator to 1110nltor the 

pressure the filter 1s subjected to, and the pressure drop across 

each filter. Allowable sand filter differential pressure 1s 

shown on Figure 3. 

Submerged Demineralization System Post Filter 

The post t'ilter is the third filtration unit in the SOS. The 

filter 1s used to re1110ve any resin tines which escape throu!1l the 

resin retention screens contained in each ion excharger vessel. 

It 1s locate~ at the south end of' the Fuel Pool deck just east or 

the hilta Rad Filter Glove Box. In the system, the post t'ilter is 

positioned on the et't'luent side or the cation vessels. 

The post filter unit consists of' a t'llter housing which contains 

a replaceable cartridge t'ilter. The housing 1s constructed or 

3/16 irch .304 stainless steel, and is 7 irches in diameter by 25 

7/16 inches in height and IDOUtlted on a 16 irch high support. The 

t"' or the housing 1s equipped with a lid to allow ror 

installation and replaceft!nt or the t'11ter. Conslstent with the 

relllllinder of' the sos system the nousirg 1s desig~ed for 150 psig 

and lOQOF, The t'i1ter is AIUUI\ted inside the housirg and is 21 

5/16 irches in hei!tlt by 6 3/A irches in dianeter. It 1s 

constructed or epoxy ilnpregl&ted cellulose tiber media with 

stainless steel supports. It is built with a particle removal 
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capability or 0.45 micron nominal at a 9~ efficiency and .3.00 

micron absolute. The filter is designed for a clean filter 

pressure drop or 12 psig at 20 GI'M and a maxillulD now rate of 150 

GFM. The filter is located within a lead shield. 

Differential pressure, flow and radiation detection 

instrumentation have been installed in the system to monitor 

filter perfoJ:IIIance. The differential pressure gage is used to 

indicate the pressure drop across the filter, the turbine flow 

meter is used to monitor effluent flow rate and total volume 

processed. The radiation detector is positioned next to the 

filter to monitor the radioactive loading on the filter. At a 

differential pressure or 25 psig and/or a filter radiation level 

or 2Rihr, the filter is considered depleted and will be 

charged~t. 

The SOS post filter may be bypassed duriro processing operations 

and its function assumed by a sand filter, similar to those 

previously discussed, installed in one or the cation positions. 

Leakage Containment Ion Exchange vessels 

Leakage contaiMient ion exchange beds are contained in a standard . 
vessel, identical in size to the sand filtration unit vessels, (II 

feet , 5 1/2 inches in hei!tlt and 2 feet in diameter). 
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These vessels are equipped (as are the filtration vessels) with 

four nozzles on the top. Three nozzles UI1D1nate with the male 

half or a 1 112 inch Hansen quick disconnect. The fourth is a 

three inch fittirg with a screwed pipe cape closure. 

The inlet nozzle is a short run or pipe, which extends from the 

quick discomect, down into the vessel, and eq~ties into a spray 

ri1"9. lhe r11"9 is a 1 l/2 inch pipe rolled into a 12 inctl 

diameter rirg, located horizontally near the top or the vessel. 

There are slx S/16 inch diameter holes drilled through the bott0111 

or the rirg. lhe holes are covered by a one inch lorg J/4 inch 

diameter, .007 inch screen c~ (Johnson screen), which is welded 

aroll'ld the hole. 

The vent nozzle is a shcrt nipple welded arol6ld a hole in the top 

of the vessel. A three inch in cUameter, .007 inch screen C'-'l is 

welded aroll'ld the hole on the inside or the vessel as a sand 

retaini1"9 device. 

The outlet line from the vessel serves two purposes. It is the 

no%JII81 outlet line, and it serves as a dewateril"9 leg. The 

outlet line is a 1 l/2 inch strai!tlt pipe which extends from just 

orr the vessel bottOIZI, ~ thrDUgl the center or the vessel and 

penetrates the top or the vessel. · lhe bottOIZI end or the PIPe is 

enclosed within a screened area, which act as a sand retaining 

screen. 

- 64-



The fourth nozzle Qn the vessel is used as an access opening. It 

.1s a three inch nozzle welded around an opening in the top of the 

ves~l. The nipple is capped with a th~e irdl screwed pipe cap. 

lhP 1nfluent water enters the vessel through the inlet nozzle. 

Water sprays out into the sand media from the spray rirg holes. 

The water is forced down throug. the 111ed.la, and ~ through the 

ouUet line where it leaves the vessel. 

The leakage containment ion exchangers will also be enclosed by a 

secondary containment, however, the containments will not have 

covers on them llke the zeolite vessel containments. They will 

be located at the center or the north end of the "8" fuel pool. 

The ion exchange vessels are orovided with pressure gages on the 

influen~ and effluent lines. The gauges are used by the operator 

to IIIOnitor pressure drops across the ion exchange llledias. Curie 

loading will be calculated froiD SBIJ1)llng results of the influent 

and ernuent samples fr0111 each vessel in the process train. 

Because flow restriction caused by plugged Johnson Screens 

occurred 1n leakage containnent vessels, the -'V4 stainless -;teel 

vessels have modified spra> tv.:ader:;. The spray rirg on these 

headers has three 0.5 inch holes drilled on the top side to allow 

flow if the Johnson Screens plug. The modified aJffalo vessels 

addressed 1n Section 2.l.J.l.J, also may be used as leakage 

containment vessels. 
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zeolite and· Cation Ion Exchaffie Vessels 

The zeolite and cation ion excharge beds are 4 feet, S 112 1rches 

in height and .2 feet in diameter. These vessels are high 

integrity .31Q.. stainless steel, designed to withstand .350 psig at 

4(X)Of and have .3/8• thid< walls. 

Each of these vessels are equipped with five (S) nozzles on the 

~per hHd. Three of these are 1 1/2 inch nominal pipe s~ze 

fitted with the male half of a 1 1/2 inch Hansen quid< disconnect 

fitting. The other two are .3 inches (ncninal pipe size) and 

closed with standard, gasketed bolt~n flan;;~es. 

The Wet nozzle is a short nipple extendin;;~ from the Hansen 

couplin;;J into the vessel then leading to a spider-type inlet 

spray header. There are four spray outlets each terminati1"9 in a 

.3• OD .llhnson screen, 1 112 inc:hos in len;;~th with a gap size of 

0.006 incnes. At the inlet to eact1 screen a 0 • .32 inch drilled 

passage assures the proper distributing at each outlet. 

The vent nozzle is a short 1 112 inch (NPS) nipple extendirg 

throu!tl the top of the vessel. A three inch diameter, .007 inch 

screen cup is welded arOI.Ild the pipe on the inside of the vessel 

as a resin retaining measure and the outside end is provided with 

a 1 112 inch male Hansen fittirg. 
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The ouUet line consists or three 1 1/2 inch (t-f'S) se~ts, two 

or these are straight stainless steel pipe segDents and the third 

is a 24 inch loro flexible convoluted stainless steel hose 

connecUr9 the pipe seg~~ents. The flexible portion ailows far 

differential heatlrg of the vessel ~nts. The bottm pipe 

se~t exteno.s from 118 inch from the bottom or the liner, 

throU(tl an inverted 6 inch 00 .btnson screen (0.007 ga:J) to mate 

with the hose. The screen is welded lu i.i.: outlet pipe seg~~ent 

and the vessel head to fo1111 a sealed area and thus act as a resin 

retainer to prevent zeolite escape from the bed. 

The two 3 inch nozzles on the vessel head are used for general 

vessel access and loadirg and 16\loading the ion exdlarger llledla. 

Each is constructed or a short 3 inch schec1Jle 160 pipe welded to 

the vessel head and provided with a standard ANSI fla~ 

closure. Each blind flange is drilled and tapped for a 1/4 inch 

tf>T vent connection. Stainless steel, l/4• flexible b.bing is 

attached to the one blind flange for venting vessels or 

radiolysis gases durlf9 storage. A 314• 00 Johnson .007 inch 

screen c~, one inch in lergth is welded to the inner side of 

each blind flange to prevent resin fines from enterirtJ the vent 

line. 

These vessels will be located (wten insWled in the syste~~~) in 

secondary contaii"'IJJellts that are the sue as those used with the 

prefilter and final filter. The leakage containznt ~ ta~ a 

suction off the bottom of all the containalents and ttraws any 
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leakaye from the vessel rittings along with pool water dOwn 

thi'CJU!11 the contaiinent to the ~ and discharges thl'OU!tl the 

leakaue contaimlent ion exr:tlar9ers back into the pool. These 

vessels are located al~ the east wall or the "B" fuel pool. 

2.1.4 Manifold Containments 

:l.l.4.l Hi Rad Filter Manifold Containnent 

A majority or tne valves, instrunents, and piping n.ns, 

associated with the prefUter and final filter form the filter 

~:~anifold whi:h is housed in a shielded, ventilated containnent. 

This manifold is located on the cask support platform at the 

south ena or Ule "B" fuel pool. 

Tne ctYltainnent is J reet, 6 incnes wide, 6 feet 10 inches long 

and 1 foot 10 inches deep. It is constructed from J/16 irch 

thick stainless steel plates and frames. Shielding is provided 

on the outside or the containnent, on the top and sides. The 

Dottom or the containnent is sloped to one end for drainage. Pnj 

collected fluids will energize CN-L£-FL06, activate the local 

alarm and initiate sump~ ~27-G-07, ~hich pumps the water to 

the orr gas separator tali<. Tne conta.lrrnent bOx 1s ventilated 

and maintained at a negative pressure oy the SUS Off Gas System. 

The intake and exhaust connections are 2 inch lines located at 

opposite sloes of tne contain:lent DoK. Access ports are provided 

in manifold containments for maintenance or the valves and 
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2.1.4.2 

instrulents and are shielded with lead b~c:ks. Valve operation 

will be perfo1111ed usir'Q reach rods IIIlich ;.1rotrude thro..q. the top 

shield. All reach rods for manifold containments utilize lead 

collars under the lead block which cover the six inch dlat~~eter 

a~s holes. This feature prevents stre.Ung at the valve stems. 

Ion Excharge ~nifold Containment 

The ion exchange manifold containment houses valves, pipin;, and 

instrunents associated with the ion exchanoe process train. The 

manifold is located en the walkway betwe~n the "8" fuel pool, and 

the •a• spent fuel pool surge tank. 

The containment is 13 feet 3 inches lono, 3 feet 6 inches wide 

and 2 feet 4 inches deep. It is constructed of 3/16 inch 

stainless steel platino and reinforced with stainless steel 

s~ports. 

The containment is divided into two sections, a hl(#l level 

section and a low level section. Plpirg runs and associated 

equipment , subjected to waste which has not been processed 

throu(#l a zeolite train, are located in the high level area. 
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2.1.11.3 

The south end or the containlllent box has an external shielDed 

chirmey whicil overchart;les the "8• fuel pool wall and descends to 

the water -;urface and is partially st.tr~rged U'lderwater. With 

the exception or s~lirg and flushirg lines, plpirg enters the 

containDent U'lduwater (into this dropoff) for shielding 

considerations. 

A one in::h thick carbon steel plate covers the low level area and 

a five irch thick carbon steel plate covers the high level area. 

The sides and top of the conta11111ent are shielded with lead 

according to the radiation levels estimated to exist. 

The ..:ontainDent is ventilated and maintained at a negative 

pressure by the 50S Off Cas System. Uquid leakage and gravity 

drains to the moisture separator tan<. The air intake nozzle is 

located in the low level end; and the exhaust is in the high 

level end or the manifold. 

Reactor COOlant System Cleanup 14anifold 

The RCS clearw..p manifold was developed in order to establish 

tie-in points in the 50S System which can enable it to process 

the Reactor COolant System via the reactor coolant bleed ta'*s. 

The RCS cl~ manifold is located on the south-east comer or 

the 50S cask s~port platfol'lll. 
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lhe RCS cleanup manifold is four feet wide, four feet long and 

two feet hi{ll. 1he manifold is ventilated and maintained at a 

negative pressute by the 50S Off Cas System, and surp li~id 

aCCUilllations are purped to the orrgas separator t&rK by an 

aut0111at1c level controlled surp pu11p. 1he 11181\J.fold is shielded 

and the valves are operated from outside or the contalnment using 

reach rods. Valve and instrument access holes and reach rod 

shieldirg is ac~lishe.:: using the tec:hni~es described for the 

other manifolds. 

2.l.S orr Gas and Uauid Separation System 

2.l.S.l orr Gas Heater 

The 9 KW ott gas heater is provided to decrease the relative 

lullidity or the gases to insure proper operation or the 

prefilter, HEPA filters and charcoal adsorption bed. 

During no111lal operation, the orr gas heater cycles on and orr 

automatically to control the air t~erature downstre1111 or the 

heater at l22°F by means or a t~erature element sensor. lhis 

t~erature element sensor also supplies the si\1'1&1 which 

activates a hi!P temperature alarm which alerts the operator in 

the event heater effluent air teiJ1)erature reaches 200°F. To 

further protect the heater the Ulit is also equipped with both an 
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2.1.5.2 

~to and ~1 Reset heater effluent h1g-. tea~Perature cutout 

whicn inter~ts power automatically to the heater at 285 .! 1sor 
and )20.! l5°F, respectively. 

Te~rature element sensors are also installed oh the ott gas 

tnit at the heater influent and charcoal adsorber effluent. 

These indications allow the operator to monitor the heater 

perfo~ relative to maintaining relativu humidity less than 

7~ leaving the adsorber stage. A temperature rise in excess of 

llOf ensures that th1s condition is present even if air entering 

the unit 1!: at 10~ relative tuddity. A flow indicator, also 

IIIOU'Ited on the heater influent line, allows the operator to 

verity that air flow between 650 to 1000 CFH 1s present for 

heater operation. 

An interlock 1s installed in the heater controller which prevents 

heater operation if the ott gas blower circuitry is deenergized. 

Ott Gas System Filters 

Exhaust gases, from co~Tponents ventilated by the Vent and Drain 

System, will pass through four filters in the ott gas System 

before being exhausted to the plant vent stack. The four filters 

consist of a roul1lJ.ng filter, two HEPA filters, and a charcoal 

adsorber. 
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All four filters are equipped with differential pressure 

detectors. These instruments allow the operator to 1110nitor 

filter loadi~, and determine when a filter needs replacirg rue 

to crud buildl..p. Test comections are also provided on the 

innuent and efnuent side of each filter. The HEPA and charcoal 

filters will be DCP and Freon tested, respectively, after the off 

gas filter!~ units are installed 1n the sos. These filter types 

will be retested when replaced. Testirg is perfor~~~ed in 

accordance with Regulatory Q.dde 1.1110. 

The roughing filter is a waterproof, fiberglass type fil ter, 

CCJIIpatible with the air stream. The filter is oesigled to 

withsta~ a pressure drOp of 8 irches w.c. , either new, wet or 

loaOecl with dust, for at least lS lliA.Ites without oa=age. At a 

differential pressure or 0.5 irches w.c. or a radiation level or 

100 aiVhr at contact with the filter housi~, the filter will be 

replaced. 

There are two HEPA filters installed in the off gas unit desigled 

to be 99.91 peta!nt efficient for particles down to 0.:5 lllf.crons 

in size. The filters are 211 irches tl')' 211 irches SQUare and 11 

112 inches deep. The filter 111ediU111 is principally inorganic 

tiber. Organic fibers will not exceed 5 percent. At a 

differential pressure of 2 inch w.c. or a radiation level of 100 

~lhr at contact with the filter housi~, the filter will be 
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replaced. The system also utilizes a charcoal adsorber bed for 

the removal of radioactive iodine. This adsorber filter has the 

same replacement reQUirements as those or the HEPA filters. 

Stored Vessel Venting Manifold 

A venting manifold is provided for exhausting gases generated in 

the stored ion exchange vessels after these vessels have been 

dewatered. This 1118n1fold consists or a 1M diameter stainless 

steel pipe approxiiiiBtely 26' long containing 6D-3/8" nipples, 

with caps, on 4" centers. It is located above the spent vessel 

storage rad<s on the west side of fuel pool "B", level with the 

floor elevation, rumlng north and sooth. 0'\ the south end of 

the manifold it ties into a 2" diameter stainless steel pipe 

(1.527-80..2) which connects to the off-gas filtration unit. The 

nortJo end or the manifold contains a Dollinger Air Filter which 

provides an alr sweep for the prevention or gas bull~ in the 

venting IIIBnifold. The vessels are connected to the IIIBnifold by a 

114" diameter flexible stainless steel hose 25'-6" long. 

Provisions are also IIIBde for connecting a non-<fewatered vessel 

into the manifold. Tn1s is accomplished by inserting a D-400 psi 

pres!!ure gauge and ball valve on the vent manifold nipple and 

then connecting the vessel vent line to the gauge. 
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2.1.6 Malar System Valves 

2.1.6.1 Submerged Ion Excilarqe Manifold Influent Automatic Isolation 

Valve (CN-V-IX24) 

The automatic isolation valve is a 1 112 inch solenoid operated 

ball valve. It is located in the high activity area or the 

slbllerged ion exchange manifold contaiment, at the north end or 

the "B" fuel pool. 

The valve incorporates an automatic shutdown function to preclude 

the consequences or adVerse conditions frcm occuring which lllight 

damage equipment and/or cause injury to personnel. Feed 

Isolation Valve (~-V-IX-24) is controlled from the Feed Shutdown 

Systeal Relay Pane! (~-1). The ·~to-Trip" selector switch in 

the ·~to• position energizes the Feed Isolation Valve Solenoid 

Valve (CN-UY-IX24) admitting air to CN-V-IX24 to open, providing 

a trip sipl is not present. Trip siglals from orr-Gas Header 

Influent Pressure High High Switch (CN-PISH-VA28), IX Manifold 

Effluent in Une Radiation Hl.gh (~~SH-IX04), or Leakage 

Contaiment System Influent Radiation Hig. (~-R.9i..U:05) 

deenergize ~..UV-IX24, and IX Manifold General Area Radiation 

Hi!tl (CN-AAH-IX03) deenergizes ()l..UV-IX24 on an adjustable 5 to 

50 second tillle delay. Instantaneous closure is affected by 

placing the "Auto-Trip" selector switch in the "Trip" position, 

or ~on loss or power to either RP-1 or the solenoid valve or 

~on loss or air to the solenoid valve. 
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2.1.6.2 Monitoring Tank fill Isolation Valves 

The ~nitor Ta~ fill isolation valves, ~V-002A and 

sos-v~2S, are desigled to automatically isolate the CIOnitoring 

tanks 1r the tanks are filled aboVe a pre-set level. 

2.1. 7 Dewatering station 

The dewaterirg station is located in the cask pit at the rorth 

end or the lhit 2 Spent fuel Pool. It consists or two 

contaiment boxes positioned underwater, one for rilter vessels 

and one for ion exchange vessels, alorg with associated piping, 

valves and instrumention. Shielding is provi~ by the Spent 

fuel Pool water and by utilizing lead shielding on pipe %UlS 

above water going to the orr gas separator ta~. The dewatering 

contail"rrlent boxes are rot connected to the leakage contail'lllent 

system. 

The puypose or the dewatering station is to dewater filter and 

ion-exchange vessels by the use or air or nitrogen in preparation 

for shipment. 

The dewaterirg process involves passing a constant alr or 

nitrogen flow through the spent vessel for a fixed II!IOUtlt or 

time. .chen nitrogen is used as a dewaterirg gas, the nitrogen is 

supplied by a 200 rt:5, 2200 psig botUe. To preclude 

overpressurization or the systea the nitrogen supply is comected 
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to the dewatering station through special piping equipped with a 

relief valve. 

The spent filter and ion-exchange vessels can be dewatered prior 

to storage in Spent fuel Pool •a• or shipa~ent to interim storage 

elsewhere on Three Mile Island. When it is decided to move the 

vessels fro; the Sperit fuel Pool •a•, they will be dewatered and 

then loaded underwater into an appropriate shippirg cask prior to 

ren~C~Val. 

2.1.8 Remote Operating and Manipulating Tools 

2.1.8.1 Hansen Comect/Oiscomect Tools 

The Hansen Comect/Disconnect tools are fabricated from stainless 

steel and are IDOUI'lted on the Ion Exchanger, filter, Leakage 

Contaiment and Dewatering Station racks. 

~eraUon 1s achieved by a rechanislll that disengages a 1 112• 

stainless steel female Hansen c~llng, and co~.C~les it tr. a 1 

112• 1118le Hansen attached to the Ion Exchanger or filter vessel. 

Each vessel has three (3) nozzles associated with SOS operation: 

inlet, outlet and vent, and each noule has a separate tool to 

connect the appropriate hose to the correspondirg vessel nozzle. 

The coupling operation is performed from approxilll8tely twenty 

(20) feet away from the vessel from the operators work platform 

-57 -



2.1.8.2 

2.1.8.2.1 

locatt!d at eacta station. The platfonas 3re located approximately 

(2) two feet above the pool water :ove1. A quarter ton electric 

hoist is provided on a monorail overhead tor ease or lifting, and 

lowering the tools into position. 

These tools provide the means or rerotely COlC)ling and uncOlC)ling 

filter and exchanger vessel connections while keeping radiation 

exposure to the operator to a ain~. 

The Dewatering Station utilizes two (2) tools per vessel, an 

inlet air connection and an outlet connection that directs 

effluent to the orr gas separator tank. 

Exctlarger and F'ilter Vessel U ftJ.rg and Positionirg Tools 

lklspent vessel Tool: The unspent vessel ltrting tool is 

constructed from stainless steel. It consists of two (2) J-hooks 

whlcta pivot and are attached to a liftlrt;~ shaft, The hooks are 

allgv!d with the vessel by a guide arm that fits into a notch in 

the vessel "'per skirt. The tool also has a set of guide arms to 

position the vessel properly in the contair;nent box. The~e ams 

have guides of two different sizes that .ate with slots or 

corresponding sizes in the contai1111ent boxes and storage raCks, 

to insure correct orientation of the vessel nozzles when placed 

in a containnent box; ad:iiticnally the Tool and Fuel Pool deck 

are mari<ed with arrows whiCh are positioned i n the same direction. 
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The bottom or the contairnent boxes also utilize a guide assembly 

tlhich 111ates with the bottom or the vessel to keep the vessel from 

rotaUrg or tippirg after the handlirg tool is released. 

lhe fuel Handlirg aJildirg Overhead Crane is used to manipulate 

the HrUrg tool. 

The J-hooks are ergaged manually Into liftirg lugs welded to the 

vessel ~per skirt at the pool curb prior to lowering the vessel 

into the pool. Oisergagement occurs once the vessel is 

positioned and its weight is released from the tool. The weight 

or the hook itself allows the hook to drop clear of the lirtirg 

lug and the tool can be n:moved. 

A sprirg actuated lockirg mec:hanislll located ~ the J-hooks keeps 

the vessel from inactvertentiy disengaging the hooks if the vessel 

is accidently bulged. The lockirg device is unlatched marually 

from above the water surface b)' 111eans or a pull cable. 

This tool is used only for loadirg tr&SPent Exchanger and filter 

vessels into containnent boxes . The manual latchirg re~irement 

precludes the use or the tool for the 111ovement or spent vessels. 

When not in use it is stored in the cask pit on the yoke harger 

assentlly. 
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~--------------~-------------------------------------------------

2.1.8.:>.2 

2.1.8.2.} 

Spent vessel Tool: The spent vessel tool is basically identical 

to the mspent Ulol with the rollowirg differences : 

a) This tool is used to GlOVe spent vessels fro11 contain:lent box 

to cootaiment box, or tD a storage rack, or to the 

Dewaterirg Station ror dewaterirg·, or to the Shlpplrg Cas'< 

r or retiiOY a1 rr0111 the pool. 

b) The liftirg shaft is lorgcr to prevent inadvertent lHUrg 

or a spent vessel too near the surface or the pool. The 

shaft 1s lorg eflCU!tl $uch that when the crane hook 1s at its 

top travel, the vessel will remain slbllerged and property 

shielded. 

c) The J..hooks are ergaged and disergaged usirg air operatea 

cyllnders. The lockifYil 11echanl.s• is sprirg loaded and IIIUSt 

be unlat.cned IIWUllly. 

This tool is also stored in the cask pit on the yoke harger 

asseft!bly when not in use. 

Alternate Soent Vessel Tool 

Operatirg experience with 50S necessitated desi!11 and fabrication 

or an alternate spent vt=isel lifUrg tool for two reasons; 1) 

leakage contalment vessels are not hi!tllY loaded and are rei:I)Wd 

froe the pool for resin chargeout, and 2) in the deep storage 
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location, delatdling probleiiiS tenaed to orr center some vessels 

sirce the storage locations, unlike the processing locations, do 

not have guioe asselllblies ir. ...ne bottoca. 

The original spent vessel tool could not be used to re1110ve 

leakage contaiment vessels since it was desinged to prevent 

lifting of hiltlly loaded vessels fro111 the pool an1 out or the 

water shielding. The original i:ool also centered ir.side the 

container cuoicle and not on the vessel tl" s making retri'!Val or 

an orr center vessel impossible. 

The alternate retrieval tool is identJ~al to the original tool 

except in length and the method or centering on the vessel. The 

length is shorter to allow retrieval or leakage contaiment ion 

exchangers and the tool has been ~ig~ed to center on the 

cr .ter noule or the vessels; allowing retrieval or orr center 

vessels. 

Because the vessel movement tools have become bent during use all 

vessel handling tools have replaceable spool pieces at the bottom 

end, whic:tl when they are bent may be replaced. The bottom end or 

the tool can also be replaced if diUIIBged. The alternate spent 

vessel tool bottoca assei!Oly can be re1110ved from the short version 

and placed on the long version for handling or hiltllY loaded 

vessels safely. 
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2.1.8.) 

2.1.8.4 

Recovery Tool 

The recovery tool is fabdcated from stainless flarged pipe 

sections which serve to ·Uow the lergth of the tool to be 

altered necessary by addu-g or deletir"O pipe sections. 

The tool is manipulated by the Fuel 1-bndllng atildlng Overhead 

Crare or can be attact ... J to one of the l/4 ton hoists located on 

each rack ro: r.a.-~~ , tt_.;;.:. manipulation. 

!here ere th.re~; (J~ 1ttactwents associated with the recovery 

tcol, two (2) types of J-hooks and a flexible hOse handling 

attac:hnent. 

This tool is a gereral recovery tool to be used for niscellaneous 

recovery and manipulation which may arise during the course of 

operation. 

Moveable Spent vessel Rack U ftim Device 

The moveable spent rack lirtirg device is constructed from carbon 

steel with stainless steel locking pins. The pins are engaged 

and dlsergaged by air actuated cylinders. 

The device is manipulated using the Fuel Handling aJilding 

over~ad crare and is used to lift and position the four (4) 

moveable sp.."flt storage racks. 
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2.1.8.S 

2.1.8.6 

2.1.8. 7 

vessel t«Jule Pluggi!'!iJ Tool 

The noule plugging tool is constructed of stainless steel. It 

consists of a mec:hanis• far remotely placing a plug in the 1 112• 

male Hansen on the vessels. (h:e the plug is ir. place, the tool 

releases and disengages from the plug. 

This too! is manipulated using the Fuel Handling B.Jllding 

Overhead Crane and is operated lllallUally. 

Pressure Instrument Diaphra9!!! Reaoval Tool 

The di.,raraglll reDOVal tool is fabricated from carbon steel bar 

stock and is lllllllipulated IDanJally. It is used to remotely loosen 

the di.,raragm of the Astcroft pressure indicators located 1n 

lllllllifold boxes and glove boxes far lllllintenance, removal or 

replacement. 

Vent tt:lse Handlirg Tools 

The vent hose handling tools consist of four specific tools each 

nr .mich are twent)'-fc:= fc::t in le;;wth, C01'6ll'U\:I.t:U or stainless 

steel pipe and having di~ferent end fitting. Their ftretion is 

to allow stored spent ion exchanger vessels vent hoses to be 

raised and lowered out or Fuel Pool "8•, thus allowing these 

vessels to be vented. This venting operation is necessal)' to 

elilllinate any pressure buildt.Cl inside these vessels ~ to 
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radiological de~osition or water held by the spent zeolite. A 

description or each tool type and their flr'ICtion is presented 

below: 

(a) Sirgle J.nook Tool 

This tool is used to lift the spent ion exchatY;jer vessel 

vent hose from its position on top or the vessel to above 

the Fuel Pool ooa• water level. From this location the vent 

hOSe is manually comected to the SOS vent header and the 

valve on the vent hose cycled. The tool consists or a . 
stainless steel pipe with a J-hook end fitting. 

(b) Doc.ble J-rook Tool 

This tool is used to assist in guiding the vent hose in 

place on top or the spent ion exchanger vessel as it is 

lowered into Fuel Pool •a•. The tool consists or a 

stainless steel pipe with two J-hooks each in opposite 

direction as an end fitting. This design allows the vent 

hOSe to be held securely during this lower operation. 

(c) Inverted Y Tool 

This tool is used to position and hold the vent hose in 

place on top or the spent ion exchanger vessel as the vent 

hose is lowered into Fuel Pool •e•. The tool consists or a 

stainless steel pipe with an inverted Y end fitting. 
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2.1.8.8 

(d) Retainer Clip Tool 

This tool is used to hold the vent hose as it is lowered 

into Fuel Pool "8• and to clip the vent hose retainer clip 

on the top or the spent ion exchanger vessel. The tool 

consists or a stainless steel pipe with a threaded male end 

rittirg whldl mates to the retainer clip on the vent hose. 

All or these tools are manipulated by the operator maooally. ln 

the case or the Retainer Clip Tool it is Sl.4lPDrted bY the Fuel 

t'andllng 9Jlld1ng overhead crane during the lower operation of 

the vent hose. 

Spent Filter Vessel Venting ~ ~1 

This tool is used to comect modified Hansen c~lings to spent 

filter vessels, allowing the filter vessels to be stored in 

averted condition. 

2.1.9 Sampling Devices 

Sal!1lliro or the SDS process stre~~n is acc0111lJ ished bY utilizing 

three sample boxes. These devices provide central locations 

where intemediate and h111\ level radioactive sal!1lles can !:le 

taken tor evaluating the system performance. They are: 

1. Hi Rad Filter Sa~le Clove Box 
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2.1.9.1 

2. Hi Rad feed sample B:lx 

J. lnteiiiiediate Level Sa~e Glove B:lx 

In addition, samples can also be taken at other 50S locations 

which handle low levels or radioactive water and, thus, do not 

~ire special boxes. These locations are: 

1. Leakage Contaiment Pu~ Area. 

2. ~tor Tank ~ Area. 

Process Stream Sa"Plirq 

The process stre1111 water is s~led at various stages or 

treatment using centralized sample boxes. These sii!IPle box 

contaiments are desig1ed to be ~etely sealed. A negative 

pressure greater than 0.25 il"'dle<; or water is 1181ntained inside 

the s~e boxes by the 50S orr-QJ!o Systec. Each s~e bolt is 

also equipped with a dirrerential pressure gauge and a low 

dirrerential pressure alam. All sa~le boxes are double wall 

construction with lead shot between the walls to provide 

shielding durirg s~irg activities. Additional lead sheet has 

been added to the exterior or each box to rurther reduce 

occupational exposures where required. The s~ling boxes and 

the locations which they lllon.itor in the process stream are 

discussed separately bel.ow. 
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2.1.9.1.1 

2.1.9.1.2 

Hi Rad Filter 5ample Glove Box 

This s~le box is located on the west wall at the southwest 

comer or the "B• Fuel Pool. There are two s~e points inside 

tne glove box; tne influent or the prefilter ana tne effluent or 
the final filter. These two s~le points incorporate a 

continuous loop s~ling design. TllrOttlino or the process 

stream is req.dred using ~-V..fl.-:J ror the prefilter int'luent 

sarrple and CN-V..fl.-6 ror the final filter effluent sarrple. Since 

flow does not continuously go through the sarrple line, it is 

necessary to recirculate through the line:; prior to taking a 

s~le. To prevent the ~le box 5U11P rrom overflowing, a sunp 

punp is installed which transfers tile waste water to the orr gas 

separator tark. 

H1 Rad Feed 5ample Box 

This sarrple box is located on the surge tank cover at the north 

end or the "B• Fuel Pool. The box contains only one sample point 

which is used to obtain influent samples to the first zeolite in 

each processing train. Provisions are also provid.!d to allow 

sarrples to be taken rran the first zeolite vessel effluent in 

each processing train it activity levels or the feedWater passing 

througl'l these vessels exceed 1 11Cilcc. This information 

c~led with other data is necessary ror calculating the ion 

exchanger vessel loading and efficiency . !'\nee flow does not 

contir_luously go thrOUgll the sarrple lint:, it is necessary to 
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2.1.9.1.3 

recirculate through the lines prior to taking a s~le. The s~ 

in this bOx is desig'led to gravity drain to the ofr-gas separator 

tank. 

Intermediate Level Sample Glove Box 

This s~le box is located on the surge tank cover, next to the 

beta monitor manifold, at the north end of the "B" Fuel Pool . 

The box contains eight (8) s~le points which provide the 

capability to monitor individual ion exchanger bed performance. 

The s~les are taken fran the following system points: 

l. Train 11, Zeolite "A" Effluent. 

~. Train 11, Zeolite "B" Effluent. 

3. Train 11, Zeolite "C" Effluent . 

4. Train 12, Zeolite "A" Effluent. 

s. Train 12, Zeolite "B" Effluent. 

6 . Train 12, Zeolite "C" Effluent. 

7. Trains 11 and 12, Cation Influent. 

8, Trains 11 and 12, Cation Effluent. 

Flow for this sample bOx comes rran a diverter valve in the beta 

monitor manifold. After placing this valve in the sall1)le 

position, it is necessary to first recirculate process fluid 

through the s~le line prior to taking a s~le. 5arrples are 

collected in a carroon, replaceable 58111)le bonO. The Sl.lllP in this 

box is designed to gravity drain to the off-gas separator tank. 
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2.1.9.2 

2.1.9.2.1 

Other Sam pli '9 

The remaW11;1 50S s~e locations, due to the low level of 

rac11oact1ve water which tney handled, do not employ speclal lead 

stdelcled su¢e bo~tes ; altnoug. the monitor tari<s e~Z~Ploy a 

special plexiglass enclosure to reduce the potential far airborne 

acUvi ty and provide stdeldirg from beta radiation. These 

COIIIPOfll!llts are the IDonitar tarks, llhich contain 50S ernuent 

water, and the leakage contaiRDent system wtdch keeps the Fuel 

Pool water from becoatirg conta.adnated. These areas are discussed 

separately below. 

Leakage CDntai1111ent System 

The leakage contaiRDent s~le points are located on the ion 

exchange platrom in the north end or the •9" Fuel Pool. Slrce 

the water beirg proC".:s;:ed is pool water and potential leakage 

from various 50S COIIIpotleflts, 1t does not require an enclosed 

manifold or special s~e box. There are two s~le points in 

the leakage conta11111ent system, the leaka~ contaiRDent ion 

exc:hargers influent and effluent. The influent s~le point wll 

provide an indication of component leakage and the efnuent 

s~e will provide an indication of contaiRDent ion exchanger 

removal efficiency. 

- 69-



Monitor Tank System 

The monitor tines and ~ are located in the F'uel Handling 

8J1lding M:xlel ftlom at the 305' elevation. The 11101\1 tor tarics are 

s~led locally at the discharge or the respectiw ~· The 

monitor tank contents are recirculated via the pu~ps through 

installe-.: eciJctors in eacn tank and then s~lE:d. nle s~le 1s 

a "grab SBIIIpl•" taken fr0111 a spigot. These tanks will contain 

only 5flCj processed water used ror flushing sos c~n.ts or as 

staging tanks ror EPit:CR II processing. 

Spent Vessel Gas Sa!!plirg 

Cas s~~ or the sPent ion exdlange vessels is provided by gas 

sampling stations mot.r~ted on the handrail on the west side or the 

spent fu::l I)C"j..L "B" abow the stored vessel wnting manifold. 

There are two (2) stations constructed fr0111 l/4" diameter 

stainle<is steel tubing and containing a 0-60 psi Astcrort 

pressure gauge and a 300 cc stainless steel sample cylinder. Gas 

sa.;;>llr-;: ~ accanplished by disconnectirt;~ the wssel wnt line 

from the stored vessel venting manifold and con..ecting it to the 

gas s~ling station where the gas is collected in the 300 cc 

sample cylinder. 
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2.2 Instrunents. Cbntrols, Alarms and Protective Devices 

2.2.1 Instrumentation and Controls 

Instrumentation and controls are located on the 347'6• elevation 

of the lhit 11 fuel Handling B.lllding except for local start 

capability for the Monitoring Tank Transfer Pumps PlA and PlB, 

local M:lnitor Tank Level Indication 505-U-lA and sos-U-JA and 

SDS Monitor Tank Transfer PullpS Discharge flowmeter readout. 

Radiation monitoring is perfolllled at the Radiation Monitoring 

Panel {fM>-1) and the packaged orr Gas Radiation lobnitor 

{Eberllne POO-lA). The RJ.P-1 contains linear ratemeters and a 

multi-point recorder for the seven Beta detectors (~-RE-IXD4, 

-UXJS,-PMl7,-PMJB,-PMl9,-PHlO, and-PHI.l) and the two ganma 

detectors (CN--RE-IXOJ and ~-RE-VA06). Only channels CN-RE-IX09 

and CN-LCllS are recorded by the Mti-Pcint Recorder. 

The Beta detectors are G44 tubes monitoring the process water 

throu!tl teflon tubirg windows located in the Beta monitor 

manifold. A nylon window is used on the suction or the 

containment water ~ and nylon tubing on the exchanger IDBnifold 

effluent. Tte hi!tl voltage and 12 VOC required to power these 

units is distributed through ran-out comectors in the radiation 

monitorirg panel. The pulse discriminator output provides a 

positive six volt square pulse ror every negative irput pulse 

from the G-l-4 tube that exceeds the discriminator threshold 
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level. The output or the pulse discriadnator is connected to the 

irput or the linear ratemeter/alalll where it is displayed as a 

count-rate. The gama detectors consist or a C-+4 title, 

selrcontained hiltl voltage power supply, pulse amplifier, low 

voltaue ~egulator, a~ line driver with output to an electronic 

~eadout/alaDD channel. ~~-IX03 is the a~ea llOI\itor detector 

mounted on top or the radiation monitorirg panel ( RK>-1). 

~~-VA06 is the orr-gas detector mounted .on the orr-gas header 

before the orr-gas heater. 

Both channels are recorded on the alU-point recorder 

(~~R~Rl6), 

Measurement or the off-gas effluent beta particulate, .:odine 129 

a~ noble gases is ac:compllshed througt the packaged PIKi-lA 

s~e system. fwbient backgrolnl radiation is also measured and 

subtracted frocD the activity in the air measurement providirYJ 

hiltler sensitivity to the radiation level in the process streatD. 

Saalple intake goes throu!1l a filter paper on which any 

particulate is deposited, then thmfJ!tl a dlarcoal cartridge whidl 

traps the iodines, then into the gas chllllber and is exhausted 

bad< into the off-gas ducUrg. Local indication and recordirO 

are provided on the PIKi-lA. 
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Start/Stop c:cntrol for the Reactor 9J1ld1ng F\ll1p (SW5-P-l) is 

located on SOS Control Panel CN-RiL-1 with stop capability on the 

local panel on the east wall or the Fuel Handling 9..11lding. 

Control for pu~rp IIC..P-1 is also located on CN-RiL-1 with 

•JeDote-LOcal• selector switch. 

The Off-Qis Bottoms f'UI!ll (CN-P-VA04), Leakage Contaiment f'UIIl) 

(~-LC06), and the HSA orf-Gas Blower (~-V~5) are all 

controlled from their respective local starters. 

The orr-Gas Blttoms f\Jnp has an •Auto/Off/On• key-operated 

selector switctl. This p~ is used in the manual position and 

tank contents are ~ed out by operator action. 

The HSA Off-Qis Blower and Leakage Contaiment ~ have Silll)le 

•st!rt/Stop• push buttons. 

After filtration by the pre and final filters, the influent water 

passes the Feed Isolation Valve (CN-V-IX24) which is controlled 

from the Feed Shutdown System Relay Panel (lf>-1). The 

•Auto-Trip" selector switch in the •Auto" positinn energizes the 

Feed Isolation Valve SOlenoid Valve (CN-UY-IX24) admltting air to 

o-l-V-IX24 to open providi!YJ a trip si171al is not present. Trip 

si171als from Off-Qis Header Influent Pressure ltig, H.i!tl Switch 

(~I9i-VA28) or IX lo9nifold General Area Radiation Hi!tl 

(04-AAH-IXO.J) deenergize CN-UY-IX24 on a 5 to 50 second time 
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delay. Trip Si!Jlals fro111 IX Manifold Effluent in Line Raaiation 

High (~~9i-IX04) or Leakage COntainnent System Influent 

Radiation Hilt! (CN-R9i-l.COS) deenergize CN-UY-IX24 on a s to so 

second ti111e delay. Instantaneous closure is affected by placing 

the •IUto-Trip• selector switch in the •Trip• position. 

Downstre8111 of ~-V-IX24 are two (2) vortex shedding type 

flo.meters with totalizers to a~easure the flow into either Ion 

Exchange Train. 1he vortex flow 111eters have a local readout. 

Local Pressure instrulll!ntation is located throug.out the process 

in areas such as the inlet and outlet or each exchanger of 

fUter. Many or these pressure indicators are umecessary for 

syste111 operation but provide indication of individual exchanger 

perfumarce. The pressure ,,uges are weatherproof and liQUid 

filled such that the process pressure is sensed throu!tl a re1110te 

di aphralll. 

Feed t~erature is measured in the RCS cleaf'l4l manifold 

(CN-Tl-R:07). leasurement is made with a thermocoL •le with a hot 

jLrCtion welded to the feed line. The the:-~nocOl.Clle is connected 

directly to ttle irput of a digital readout t~M~perature 

indicator. The indicator and housing are on r.· s~port stand 

mounted on top of the manifold. 
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The 50S System is flushed using deionized or low activity 

processed water whose flow is measured thro!Jitl a hand held flow 

totalizer. The flow is controlled with the off~ action of 

solenoid valve 04-V..{)W-))9. 

The system is started b)· setting the total gallons desire!~ dth 

the dial on the batch register and pressing the start b.Jtton. 

This will energize ~-V-009 allowing water to flow througn the 

meter. The register will count down the gallons or water to zero 

where it will de-energize ~-V..{)W-1)9, shutting off water flow. 

The Leakage CDntaiment System surrol.lld.irg all or the Ion 

Excnang~s , Pre and final filters tave flow orifices with 

lll!lnCIQeter readout to indicate positive flow into each contaiment · 

from the pool water. The Leakage Contaiment F\JIIC) has a local 

pressure gauge on its disctlarge and inlet. 

/1(1 Off-Cas System 111ainta1ns a negative pres..-.ure 01'1 tN! five SDS 

manifolds and three s~ling glove boltes. Each ID81\1fold or glove 

box as well as the Off-Gas Header Innuent has a Pressure 

Differential Indi~tor/Sdtcn. Pressure difrerential 1s sensed 

tht®gh a 1/11-inc:h pipe nipple and 3/8-inc:h o.o. t\bing comected 

to the low pressure side or a pressure differential 

indicator/switch (h1!1l pressure side vented to atmosphere). The 

sensed pressure differential is indicated on a 0 to 1 inch of 

water scale (0 to 15 inches of nter on the Off-Gas Header 
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Influent) • A low pressure (h1!1l vaCWIII) switch actuates a local 

audible horn at .25 inches of water for the filter, feed and RCS 

manifolds and the H1 Rad Filter Salll)le Clove Box. A re1110te alarm 

and n&shing alal'lll window on Annunicator Panel ttl. 1 is actuated 

by low pressure switcnes at .25 irdles or water for the Ion 

ExcharQers and Beta M:mitor Manifolds and the H1 Rad Feed and 

Inte.."''llediate Sall'ple Clove Boxes. The Off-Gls Header Influent 

Presure Hl!Jl Switch actuates a re1110te alam and flashing alarm 

window on Anrulicator Parel ttl. 1. 

The orr-Gas Filtration ooit has a 9 KW heater on the inlet sized 

to detunidify air from lOCX to less than 7~ relative huiiiJ.dity at 

rated tlow. The heater has an on-orr controller with temperature 

india:tion from a thermoc~le mounted near the heater. 

Protective theiiiiOdiscs de-energize the heater at 285°F and 320°F 

as does a fan interlod<, should the off-gas blower be secured or 

a loss or power oa:ur. The orr-gas blower is started and stopped 

thiO~ • a local controller. Fi.lter differential pressures, inlet 

and outlet temperatures, flow indication, and inlet and outlet 

pressure indication are provided lccally. 

The controls and instr~~~~entation or the 50S lt:lnitor Tanks consist 

or controls for the transfer purps and inlet valves and 

indication for tank level, ~ discharge flow and pressure. The 

505 lt:lnitoring Tank Transfer Puaps PlA and PlB can be started and 

stopped locally on the 305' elevation or the Fuel tandling 
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fWlding or remotely at the SOS Feed and M:lnltor Tank Panel 

(SOS-LCPl) on the 34716• elevation. ~I\IStop indication is 

provided both locally and remotely. A selector switch petmits 

the operator to choose the correct monitor tank/transfer pu11p 

ali~t which in tum ali!JlS the appropriate tank's low-level 

switch to trip the purrp. 

Pu~ discharge pressure is d.f.splayed locally and on SOS-LCPl via 

a pressure trans~~itter. A local readout flowmeter/totalizer is 

located on the coamon ~ discharge. Level indication for T-lA 

and T - 18 are readouts locally on SOS-LCP2 and remotely on 

SOS-lCPl. 

SDS M:lnitor Tank Inlet valves SOS-V002A and B are controlled from 

SOS-lCPl. The valves close automatically on a hi!tl level in 

their respective tanks. The valves can only be opened if t;he 

hilt! level alai'III has cleared. 

LOcal presure and/or flow indication is provided in each or the 

three (3) s1111plirg glove boxes. 
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.....------------------------~ ··- · ·- -- .. 

2.2.2 Al&l"'IIS 

Amunlcator panel No. 

All field contacts are closed during nor=al operation and will 

open for alam condition. The alaiiiiS work as follows: 

A sensing voltage of 120 VAt:. is applied through the individual 

annunicator points via a field contact. Opening of tne field 

contact (signaling an alarm condition) will remove the 120 VAC 

causing that point-light to flash and SOI6ld the tw:lrn. Depressing 

the "Acknowledge" push button will silence the tw:lrn and change 

the light to a steady-on condition. Closing the field contact 

(process return to nor=al) will turn off the light. ~ 

annunciator point is then reset for another seQUence. Depressing 

"l.an'p Test" push button .rill illllllinate ell point lights. 

Amoncietor Panel No. 1 includes the following alarm points: 

~ 

1. Feed Valve Closed 
2. Exchanger Manifold Low Dlff. Pressure 
). Hi Rad Sanl)les Low Dlff. Pressure 
11. • Beta Monitor S~le Return Low Flow 
S. Off Gas System High Pressure 
6.• Beta Monitor Manifold Low Diff. Pressure 
7. Inter-Red ~les Low Diff. Pressure 
8. Off Gas Filter lklit High feq)ereture 
9. Off Cas Separator High Level 

10. 50S Monitor Tank T-lA Level HilLe 
11. 50S Monitor Tank T-18 Level Hille 
12. Leakage Contai~nt ~ Low Pressure 

• Not in use 

- 78-

AC.TUA TED BY 

CN-OPSL-VAOII 
CN-OPSl.-VAll 
CN..fSl.4U8 
CN-PISH-VA28 
CN-OPSL-VAlO 
CN-OPSL-VA09 
CN-TSH-VA04 
CN-l.SH-VAO) 
SDS-L.SK.-1 
StlS-LSK.-) 
CN-PSL-lC17 



sus Control Panel (CN-F«..-1) 

Tne ~s control Panel aur=s function in an ioentical way to 

A'lruucator Panel No. 1. 50S control Panel CN-PNL-.1 incluoes tne 

fo.l.Lowlng alarm points: 

~ 

1. P-Dp ~«r-P-l seal Leakage 
2. Pu"" WC-P-1 Flow OJtlet Temp Hi 
Iii llf' Level Hi 
B:2 UF' Level Hi 

Radiation MOnitoring Panel 

ACTUATED tsY 

WC-PS-17 
WG-TSH-15 
RC-LT-102 
RC-t.T-102 

Ttle Radiation MOnitoring Panel corrmon Alarm (CN-RAH-1X04) .:s 

.located on top of tne Panel. It consists of a bell alarm, alarm 

H!Pt '!nd a silence and test pusnbutton. Tne alarm is actuated 

wnen tne fie.lo contacts open (oeenergized state) from tne 

following alarm points: 

~ 

.1. IX Milnifo.Ld ll!neral Area Rae. ttl. 
1. Off Gas Header Influent Rad. Hi 
3. "A" .tea.llte Beos effluent ~o. Hi 
4. "b" zeolite BedS Effluent Rae. Hi 
5. "C" zeolite Beds Effluent Rae. Hi 
6. cation ~dS Influent Rad. Hi 
7. cation 1:£05 ~ffluent Raa, Hi 
1!. Leakage contairment System Influent Rad, H1 
9. !X ~ifo.Ld Effluent in Line Raa. H.L 
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ACT\JATEU BY 

Q-4-RSH-1X03 
CN-RSH-VA06 
CN-RSH-PHl7 
CN-RSH-Mlll 
Q-4-RSH-PHl9 
CN-RSH-PMlO 
Q-4-RSH-PMll 
CN-RSH-l.C05 
Q-4-RSH-LX04 



orr Gas Sampler 

The Off Gas 5aqJler contains Alert and Kilt! Level AlaDD and 

NoDDBl light. lhe Alert and tUgh Alams have identical circuits 

with adjustable trip points and inputs from the Particulate, 

Iodine and Gaseous readouts. Exceeding the trip point energizes 

the laqJ on the front panel and charges the state or the alarm 

relay. Relay logic is reversible and alams may be lodd"ii or 

noo-lod<i"ii, selectable by internal switches. The reset or a 

lod<ed alarm is accomplished by pushing the lit alam light. In 

addition to the above, the tUg. Alams activate a flashirg li!tlt 

and sound a bell. 

The orr Gas SaqJler contains the rollowi"ii alam points: 

~ 

1. orr Cas Particulate Saq:>le Rad. tU 
2. orr Gas OlaiCOal Sampler Rad. tU 
J. orr Gas Ion Ollllltler SaqJler Rad. tU 

ACTUATED BY 

CH-RSH-VA12 
~SH-VAlJ 
~-VAl4 

A failed alam consisting or a tOUW.. light bei"ii deenergized is 

actuated when the count rate drops below one count per mirute. 

The alams are disabled during the use or the check source. 

Local Anrunicators 

Local arnJI'Iicators with audible horns irclude the rollowi"ii alarm 

points: 
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~ 

1. filter .anifold Contaiment tp L.o 
2. H1 Rad, filter Saalple Box tp L.o 
3. RCS .anifold Contaiment tp Lo 
4. filter M!nifold Containalent 5uq) Level H1 
5. H1 Rad filter Sa~le Glove Box SuqJ Level H1 
6. RCS toBnlfold COntaiment SUIIp Level H1 

ACTUATED BY 

CN-t:PSI..-VAOl 
CN-t:P9.-VR:l2 
CN-IPSL-VAl2 
CN-L.S-F'lD6 
CN-LSH-SA07 
0.-l.Si..flal9 

All field contacts are closed durirg noi!IIal operation and will 

open for aiaiiii condition. A sensing voltage or 120 VAC is 

applied thro!Jitl field contact. 

~ng or the field ·contact (s1!1laling an &lam condition) will 

inter~t the 120 VAC causing the arn.nlcator bullseye ll~t to 

nash and sCUlding an audible horn. Depressing the 

"Silence/Test• push button will silence the horn and change the 

light to a steady-on condition. Closing the field contact 

(process return to noi!IIal) will turn orr the li~t. The 

anoonicator point is then reset for another sequence. Depressing 

the "Silence/Test• J:U>h button will illiAinate the bullseye ligtt. 

There are two independent valves, one for each t~W~k, loc:sted on 

the influent lires to the monitor tanks. They are 1 112 in:h 

1110tor operated ball valves. The actuators associated with these 

valves are interlod<ed with the caon.ltor tank level transmitters. 

Position switches are provided on each valve actuator with 

indication on the 50S control panel. These valves 111ay be opened 

sJAJltaneously to avoid hYdraulically shoddrt;~ the 50S ion 

exchargers and generating fires durirg 1101\itor tank switch-over. 
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Associated with the valve is an open/close hand switCh, each 

inlet valve can be opened manually using its associated hand 

switcn. Closure or the valves can be acca:~plished manually; at 

any time, usi~ the hand switcn. The valves will close 

automatically ir the ta;,k level is hlgn. 

Qlntro1 Room Panel (s>C~L-3) 

The following IIF alarms are located on SPC-PNL-3 in the main 

control room: 

~ 

21. IIF Level Hi 
22. IIF Level Lo 
23. &.lbbler Air Supply Pressure Lo 
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ACTUATED BY 

RC-LT-102 
RC-LT-102 
RC-PS..-105 



).0 Sut:waerged Oemineralizer system lotldes or 9?eration 

).1 orr Gas System 

).1.1 System Start-Up 

Prior to operatiro any portion or the Sut:rnerged Demineralization 

System, the Yent and Drain System canprlsii'Q the orr Gas System and the 

llq.~id separation module must be operating. A prerequisite for the 

operation or these systems is operation or the Fuel Handl11'9 Building 

HVAC syste111. 

).1.2 System Operation 

OUrirg normal operation, the orr gas filtration unit 1s desi111ed to 

require little operator acl~n. lhe 1.1\it should be periodically 

ched<ed to ensure that temperatures, flows and radiation levels are 

within the not111al rai'Q!s. 

Increasiro dirferential pressure across the rougl\11'9 filter, chareoal 

filter, or the HEPA filters 1s an indication that the filters are 

reta1n1rg dirt and other airborne particulate. These coq:1onents should 

be replaced as req.~ired to insure that flow throu!tl the ventilation 

unit is adequate. 
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The orr gas 1110isture separator tank level should be r.oniton:l 

periodically to insure that the level control systea is fur ;tionlng 

properly. Ourlrg initiaJ. ._,.-:--n~ o-.t! :-:;: I I -:, · .... ,ung Of the 

prefilter and final filter), or other operations during which large 

81110Ults or liquids are d~d into the vent and Drain System, 1110isture 

separator tank level should be 1110nitored 1:10re rre~ntly. 

3.1.3 System ShutdOwn 

The purpose or the Ventilation System is to ensure that all ventllat~ 

gases, ffOGI the Slbllerged Oealineralizer System COQPOOents , are filtered 

and monitored ror radiation. Shutdown or the orr Cas Systes:l will 

preclUde filtration and IIDnitoring or the air, and should not be 

perf011Ded unless dictated by other casualty/~erational 

considerations. To secure the orr Gas System, secure the orr ~s 

ble~tcr cr.d then place the syslem in a nomal snutdown line~. 

3.2 System Operation 

3.2•1 Filter ~eration Start-up 

Prior to systedl ~eration, system ~erators will be re~ired to have in 

operation the 50S orr Gas Systea and the Leaka~ Cllntainment Systea. 
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These s~port systems rost be in operation at the onset or and 

throiJ!jlout the duration or, the processing operation. Arter system 

operators have completed the line l4) ruter the influent water. they 

will start the Reactor Building Jet punp (SW5-P-l), or other applicable 

p.J~ps. Initially, all system parameters will be continuously monitored 

until proper operation or the system has been verified. 

).2.2 Nomal 9?erat1on 

The filtration operation will be a batch process (the water will be 

filtered and the water processed. 

System parameters will be periodically monitored while filtering the 

influent water. 50S filters will be replaced if imtruments indicate 

they ar11 expended. Charging out a filter requires the filtration 

operation to be secured. 

Periodic s~ing will be performed to provide an indication or the 

approximate c:heal1cal and radionuclide loading or the filters. 

),) Processing the riltered Water 

).).1 Processing System Start up 

lhrougJout the duration or the processing, the SOS orr Gas Systea~ and 

leakage CDntainnent System will be ln operation. 
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The ion exch~e vessels will oe fillea ana vented prior to 

installation into tne systena. Une venting dll be acccq,lished on 

initial system start-up, ana will not be repeated on subsequent 

resta:ts. With all vessels installed in the systena, tne operators will 

align the system for operation. The feed pump will be started after 

the submerged ion excnange manifold anct the transfer lines to Eplcor 11 

via the RCBT or MWHT are aligned for operation. 

Throttle valves will be adjusted to prov1de the proper flow rates 

tnrou!tl tJ"Ie syste111. Initial system operation will utilize one (1) 

train of ion exchangers at flow rate of 5 gJ;J~~. In some processing 

schemes tnis arrangement will differ. 

The system wlll be st.:rveyed for indication of leakage or radiation 

streallling on system start ups, ana during initial operat.lDn, 

Systena s~ling wlll be ccnaucted in accordcn:e with approved 

procedures. During initial operation data will be recorded from all 

systelll instrumentation to estaolish baseline data points, for future 

reference and systena trouble shooting. When sufficient o;Jerating 

experience ::~ been gained, the data points necessary to support the 

Process COntrol Program will be recorded eaCh shift. 
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) . ).2 Processing System Operation 

tn:e the flow rate is established, the system rurctions with little 

operator action. Instrumentation is provided on the systeru monitoring 

panels and at various locations throi.J!1lout the syst.:m as described in 

previous d'lapters to monitor system parameters. ~erators will insure 

that proper system flow rates are ~~~aintained. 

Periodic su,Ung (at various s1111ple points) will be perfoi'Qied to 

veri ry bed performarce and decontlllllination factors. 

).). ) Processing System Slutoown 

When it has been determined that a process demlneralizer is expended or 

the batd'l completed, the operator will secure the feed punp and flush 

the system with demineralized water, or processed water. 

The expended exchanger in the train, if any, is then removed, and 

stored in storage racks in the "8" fuel Pool. Expandable plugs are 

installed in each tttnsen comector and the vessel is connected to the 

storage vent header. 

) . 4 Special Evolutions 

).4.1 cation Vessel Charge D.Jt 

Vessels in the cation position are presently being moved to the lC or 

2C pos i tion as the lA or 2A vessel is removed an~ the other vessels are 

moved forward. ltlwever, replacement or a ve$$c:l l ocated in the forth 
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(4) exc:harge position can be performed without securlrg the process 

evolution. '*v!n it is deter1111ned a cation vessel needs to be replaced 

in the forth bed position, the standby vessel is valved into the 

system. The spent vessel is then isolated. The vessel is then flushed 

and removed f'IOIII the syste111; it is stored and a new vess.:l is lnstalle:l 

in its place. 

) . 4.2 Leakage Contaiment Ion Excharner vessel P~2lace~~~ent 

There are two leakage contaiment ion exc:ha. gers arrarged 1n parallel 

in the syste111. El:lth ion exc:hargers are 1n service silaultaneously. 

When it is deterlll1ned that the ion exchargers CXJSt be replaced. The 

sos is shutdown and both leakaoe contaiment vessles are repla~d. 

After both vessels are replaced the system will be returned to notlllal 

operation ut1l1zirt;1 both vessels. 

3.4. 3 ventilation Filter Replacement 

When the roiJI1lirg, HEPA or charcoal filter in the orr gas unit req.dres 

replacement, the Sutaerged Oealineralization Syste111 will first be 

shutdown. After a suitable period, the ventilation systea~ will then be 

shutdown and the filter replaud. lltlen the bypass filter reQ.Jires 

replacement , the filter will be valved out and c:hart;led without st-.Jttirt;l 

down the 500mel1)ed Decdneralization or ventilation systems. 
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On loss or the 50S orr Gas System, the sos will be shutdOwn and system 

COII1POI'Ients sealed until the orr gas system is restored to service. 

Lhit II Control Room notified. Appropriate radiation control 

procedures will be instituted. 

3.5 Transfer of Water fi'Otn SOS to EPICOR II 

There are two major pathways available for the 50S effluent to be 

transferred. 

The first pathway utilizes the Reactor Coolant Bleed Hol~ Tanks 

(Wil.-T-lA, 18, lC) as the holck41 tanks for transferring SOS effluent. 

This scheme uses e-isting piping an the 347' elevation or the Fuel 

tandllng a.Jilding to transfer water thrDIJ!tl the Spent Fuel Coaling 

System to the Radwaste Disposal System. In the Raclwaste Disposal 

System, the effluent can be directed to the Reactor Coolant Bleed 

ttll~ Tari<s for eventual EPICOR II processing or for transfer to other 

locations within the plant. 

The second pathway utilizes the SOS line to the lotlnitor Tank System. 

This system is capable or collecting and monitoring decontaminated 

liquid effluent from the 50S and transferring it to the EPICOR II 

System, the Processed water Storage Tanks or back to SOS for recycle or 
the water . throl41 the system. The lotlnitor Tank System is also intended 

to be used as a source or flush water for the sos. 
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Source Tank Receivirg Tank 

Wll.-T-1A, lB, 1C EPICOR II 

Wll.-T -2 

IH-T-1 

lhit I larks 

HOCT 

lltl..-T -lA, lB, 1C 

Wll..-T-2 EPICOR II 

WOL-T-1A, 10, lC 

lhit I Tanks 

Wll.-T-5 

WOL-T -8A, 8B 

505-T -lA, 18 EPICOR II 

PW-T-1, 2 

sos Recycle 

SOS Flush 

Wll.-T-lA, 18, lC 

Wll.-T -2 
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3.6 Starring Levels 

).6.1 System Operations 

~ri1'9 system operation, the starr1r9 levels will be as follows: 

1. ~eraUons Oeparbllent T.o (2) ~»erators 

2. Oleadstry Department tne (1) Olellllstry Tec:hnlcian 

). Radcon Oeparbllent tne (1) Health Physics Technician 

In addition, duri1'9 vessel D10ve111ent evolutions, a fuel handll1'9 

building crane operator will be sl.4)plled by the Maintenance Department. 

These lll&l'Power levels are subject to change as a result or lessons 

learned rrom the initial operaUiln or the system. 

) .6.2 System QJtages 

~rirg outages, the sy·.~:e~~ will be routinely surveyed by at least one 

operator and one nealth physics tec:hnic1an • 
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4.0 lltlno1'11131 Q?erating Conc11tions and fr.lergency Events 

4.1 Types or Events Considered 

0es1111 and operatirg parameters or the 50S have included consideration 

or abnomal operatirg conditions and rmergency events which might 

arise. lhe rollowirg are noted as situations which may occur : 

110nol'lll31 Qperatirg COnditions 

Loss or sos orr-cas system 

Leakage or the SOS into the Spent Fuel Pool 

Loss or Instruuent Air 

Loss or Electric Power 

Blle¥ncy Events 

Fire 

V'!ssel Orop in the Spent F'uel Pool 

Cask Drop 

14an in the Spent Fuel Pool 

4.2 llbnoi!!l31 OPeratlrg Conditions 

4.2.1 Loss or SOS Off-Gas System 
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4.2.1.1 

4.2.1.2 

Design Criteria to Mitigate Errects 

~n rallure or the orr-gas system such that flow through the 

system is lost, CN-V-IX-24 automatically closes. This action 

inter~ts process now througt the sos, thereby precluding 

processing operations with the orr-gas systelll not runctlonlrg. 

This desi91 feature i':qs ~~n incorporated to enable control over 

the possible generation or airborne radionuc:llde particulates and 

gases. 

Response 

~on loss or the 50S orr-Qls System, the sos will be shut down 

and its CQIIl)OI'lents isolated until the orr gas system is restored 

to service. The Lnit II Control Roan will be notiried 

.lmedlately. Arly unnecessary persomel w.tll be evacuated rrom 

the area until such time as Health Physics personnel determine 

the area is sare. self-contained breathing apparatus or 

respirators will be used by reaaining essential personnel, 1r 

required, during implementation or corrective action. 

4.2.2 Leakage rrom sos Into the Spent ruel Pool 
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4.2.2.1 

4.2.2.2 

Oesicn Criteria to Mitigate Effects 

The SDS has been desi9'1ed to c:dn!.cl1ze the possibility of 

leakage. ~etallic piping has been desigl!d and falnicated using 

all welded construction to the lllaltilluD extent possible. Proce;s 

c~nts, the ion exchange vessels, are located within 

c:ontaiment erclosures to restrict the spread of radioactive 

contamination within the Spent Fuel Pool in the event that a 

Hansen c~ling to a vessel shoul:l leak. Radiation ~tector 

1£-LC..{JS 1s provided to detect such a leak. Valve enclosures are 

drained as described in Table 2 to control radioactive li~ids 

should a valve leak cx:cur; airborne radioactive conta.llinatlon 1s 

controlled by ventilating the valve enclosures to the off-gas 

system. Area radiation IIOnitors wlll provide ir.dication and 

alarm of increases in the general area radiation levels. 

Response 

If a leak in the slbllerged pipi!Y,;I of the 50S 1s either detected 

or suspected, the proce;si!Y,;I operations will be suspended. The 

lhit II Control Roo; will be notified illlllediately. Area 

radiation IIICOitori~Y,;~, in addition to the monitori!Y,;I in place, 

will coamence. Contiruous air s~les will be taken to determine 

the existerce of increased airborne radiation levels. Should it 

be necessary, persomel will be evacuated froa the area. 

causative factors will be defined; corrective action will be 

plamed and i~emented. 



----------------~-~~~~~~--~--·- - ~-

4.2.3 Loss of Lnstrument Air 

4.2.3.1 Oesi(J'! Criteria to Mitigate Effects 

CN-V-lX-24 automatically shuts '-'lOn loss of instrument air 

causing termination of the feed to SDS. 

Response 

M/ loss of system air will be reported to the lhit II Control 

Room. Since thls abnormal operating condition does not require 

iamediate corrective action, an action plan will be developed and 

implemented to correct the causative factor. 

4.2.4 LDss of Electric Power 

4.2.4.1 

4.2.4.2 

Oesi(J'! Criteria to M1 tigate Effects 

~n loss of electric power 505 processing will be automatically 

tetlll1nated; feed ~ operation will be tei'IIIinated, off-9as 

system operation will be teminated, CN-V-IX-24 will close. 

Response 

llllpl~nt those actions that may be necessary for loss of the 50S 

off-gas system. 
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4.) Bllergency Events 

4.).1.1 Oes1Q1 Criteria to M1 tigate Effects 

Many of the SOS c~onents reaain suanerged while in operation. 

futhei!IIore, the use of tl8111118ble substances has been minilll1zed in 

the above-water portion of the system. fire fighting equipment 

is available in the SOS operating area. The probability tor tire 

in the area of the "8• Spent fuel Pool, the location of the sos, 
is extremely low. 

Response 

~on detection of fire in the fuel Handling Building, processing 

operatins of the 505 will be teradnated and the system shut 

down. lkmer.Qsary personnel will be evacuated from the area. If 

possibl ~, persomel in the area will fight the tire with 

~vailA~le fire fighting equipment. The Station fire Brigade will 

be assembled. 

4.).2 ~esse! Drop in the Spent fuel Pool 
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4.3.2.1 

\ 

DesiCl! Criteria to Mitigate Efrects 

SOS vessel l'landl1rg will be done only underwater. tt>vement of 

the vessels will occur l.flder stringent observation of operators • 

• vessel handllrg tools are of the ariglnal vendor desi9'1 as 

IIIOdJ.fied by GPU engineering in aa:ordance with ANSI/~ 

N45.2.15. Testing and periodic ma.intenance are performed in 

accordanCe with approved procedures. The SOS vessels have been 

desi!Jled with sufficient strength to discourage rupture if 

~d within the pool. If COIIIPQOE!nt (vessel or piping) damage 

Wert! to o:cur, such that Slll81l aiiiOUnts of radioactive water 1s 

released to the Spent Fuel Peal, the pool and its cle~ systems 

will llll1t dispersal of radioru:lldes and provide cleanup 

capability far the contaminated pool water. crane operators wlll 

receive trainlng prior to handling the spent vessels. 

Response 

SDS processing operations will be ter~~inated. The cp.ntor will 

lmediately notify the Ulit II cnntrol RoaD in the event of a 

dropped vessel. All ianediate visual inspection or system 

components and instrunentation will then be made to note any 

indication of possible d81D8ge. If damage has oa:ured to any 

system COIIIpOnents, the operator will take corrective action as 

necessary. 
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4.).) Cask Drop 

cask drop analysis 1s provided in tr-, sos TER, Section 7 • .5. This 

analysis yielrts the conclusion that, while the unlikely probability 

exists that a cask drop could result in a si!1'iricant cleal'f.4l effort, 

the public health and safety is not c~l'OIIIised. 

4.3.3.1 

4.3.3.2 

Desiqt features to Mitigate Effects 

Should a cask drop occur, the ruel Handli~ &Jlldirg Ventilation 

System will be operated to liadt radionuclide dispersion to the 

atncsphere to wiWn Technical Specification lilnits. The cask 

handll~ procedures strictly lilnit the area above which the 

shipp~ casks will be handled and ensure that a cnsk drop will 

not damage essential plant hardware. 

Response 

SDS processirg oper1tions will be terminated. All unnecessary 

persomel will be ~iately evacuated from the area in Older to 

miniatize persome. exposure. Arrf injured personnel will be 

removed from the .trea via proper emergency techniques. The Lhit 

I and Lhit II Cont:ol RoCJIIS shall then be notified, in addition 

to Health Physics personnel. The Control Room will periodically 

amounce that ln'll!'.:essary personnel are to rer.."lin clear of the 

acciderit site. ~..::e the damage and/or darger is assessed, 

follQW-I..C) ac~ions will b!l initiated to recoV'lr from the effects 

of this accident. 
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4.).4 *n in the •a• Spent. ruel POol 

4.).4.1 Desi!J! Criteria to Mitigate Effects 

. 
11.).4.2 

SOS operation will be perfomed with full-time Health Physics 

support. These personnel have knowledgl'! of re~ired actions in 

the event of gross contlllllination of the worker due to falling in 

the ruel Pool. Eye wash stations are available in the operating 

area. Plant showers and other services necessary to 

decontaminate workers are available • 

Response 

It a 11111n falls into the •a• Spent ruel Pool, processing and 

equipment handling will be stopped and the man will be retrieved 

from the pool. lklit II Control Roan and Health Physics persomel 

will be notified. 

-99-



5.0 !oelntenance 

5.1 loeintenance Aoproac:t. 

The 50S has been desig1ed specifically to be virtually llilintenance 

free; however, SOllie alinillal maintenance req.Jirements are expe::ted. To 

provide ALMA radiation exposure durirg maintenance all systP.III pipirg, 

glove boXes and manifolds are provided with flush comecUO'\S. All 

c~ts will be flushed prior to maintenance work. Maintenance 

reCJ,rirements for the SDS can be categorized into the following broad 

general areas: 

1. Instrument maintenance and calibration. 

2. f\JIIp aiainter.ance • 

.). Valve llilintenance. 

4 . IW'Isen co'4lllng maintenance. 

5. orr gas filter system lllaintenance. 

The maintcncnce approach for each or these at?::.s 1s described below. 

5.1.1 Instrunent loeintenance and Calibration Approach 

Instrumentation calibration will be performed on a routine basis in 

accortlarce with the notw~l site calibration frequency in accordance 

with AP .. ;,27 Preventive loeintenance. Maintenance on eli!Ctronic 

portions or instt\JJI!ntation outside the pressure ~ary will be 
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perrotaed in accordance with vendors lllilllJills as r.:'lJired and will 

generally present no special requlrerents. Pressure indicating devices 

which ccmDUnlcate with the process fluid are or the isolation diaphraiD 

and filled capillary tube type and are located within the various 

lllilll1rold boxes. These instruments would nol'lll8lly not req..~ire 

malntenarce and are intended to be replaced rerotely should probleii!S 

develop. 

5.1.2 PUmp Maintenance 

5.1.2.1 

5.1.2.2 

~.1.2.) 

Jet PUIIP Csws-P-1) orr Gas Battens F\urp 

The SOS Jet pu~ and orr gas battens submerged puq:JS are intended 

to be replaced rather than repaired. 

SOS .enHold and Clove eox Surn PU~ 

Tile 1118nirold and glove box ~ will be replaced rather than 

repaired. 

Pool Clean-Lp System PUmp 

Tte pool clea~ system pu~ is located in an accessible area on 

the pool curb and is not expected to become contaminated. Nol'lll81 

plant IIIBintenarce practices will be utilized should repair become 

necess~ry. 
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..... --------------------------- ~ ~--- ~-

5.1.2.4 

5.1.2.5 

Leakage Containaent System PUDp 

The leakage contaiment system pu~ is located in an accessible 

area at the north end or the •e• F'uel Pool and Just west or the 

ion exctlarger manifold. It is not expected to become hiltllY 

contaminated during SDS operation. No1.111al plant Nintenance 

practices will be utilized should repair become necessary. 

ltlnitor Tank Transfer f'UIIps 

The monitor tank system transfer puaps are located in an 

accessible area or the model room. They are not expected to 

become hi!tlly cont81111nated as they are plamed to handle 50S 

flush water. No1.111al plant maintenance practices will be utilized 

should repair become necessary. 

5.l.J Valve Maintenance 

All key system valves COIII'IU'licatirg with contaminated process fluid are 

located within the various manifold boKes. These valves are accessible 

throurl\ ports in the manifold box covers. The valves are or the top 

entry type for use or ~naintenance. The manifold boxes can be flushed 

and drained to minimize surface cont81111nation prior to cotrmencirg 

maintenance activities. Existirg generic plant maintenance procedures 

will be used where possible. Special procedures will he developed for 

equipment which is unique to the SDS. 
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s.l.4 19nsen C:Cupllm Mil.intenarce 

The female 19nsen ~lirgs, which are part of the flexible hOses 

connectii'Yjj the syste111 to the vessels, contain •o• rings wtdch could 

become worn or d81118ged throi.Jiitl conti!U!d 15e. These may be replaced 

troderwater either 111aru~lly or througa the use of remou tools. 

Experierce with the system will dictate frequercy of replacement. 

s.2 Corrective Hainunarce 

Prior to performirg any maintenarce activity on SOS c~ts 

associaUd with the pressure boo.n:lary or other con~naUd portions, 

the system will be flushed usii'Yjj either deminer~llzed -=aur or low 

activity prqcessed water. The syste111 will then lje draine.d and the 

necessary surveys and swipe s~es taken to deterrdne the appropriate 

work p~ure to maintain AI..ARA conditions. 

When work 1s to be a~ished within the 11811ifold boxes, a survt"y and 

swipe s1111ples will be taken in the box and the box will be nushed if 

contlllllination is detected. Alotographs which were taken of the boxes 

prior to installati:.n of the covers will be used as reQJired to 

determine work space and ~nt location. 

For removal of isolation diaphru type pressure instruments a special 

tool as described in Section 1.8 will be utilized to allow the re1:10te 

removal and replacement of the instrunent. 
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5.2.1 Retesting ~guirements 

Repairs, caaintenance and systea~ 1110d1r!cat1ons which violate the 

integrity or the pressure boundary will req.Jire post-lllil..ntenanc:e 

testirr;l at noi111al operatirg pressure and t~rature. This will be 

acca~plished using low level processe:S water or demineralized water. 

Replacement or the orr gas system HEPA or charcoal filters will require 

the performance or a DOP or Freon 2 Test, respectively, to verify 

ruter erricienc:y, in accordance with Regulatory OJide 1.140. 

5.3 Preventive Maintenance and lnservice Inspection 

5.3.1 Preventive Maintenance 

~ pool clea~ systea~ puap will be ~eked to ensure that oil is 

visible in the oil reservoir at regular intervals. 

Periodic surveys or the manifold boxes will be performed to detei1111ne 

leak integrity or valve stem packing. 1h1s will be accanplished when 

the systes.. is shut down ror vessel charge out and can be performed by 

removing a valve access plug and taking a swipe s~r~~ple or the drain 

SIJ!l). 
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5.3.2 Inservice Inspection 

Inservice inspection consists or periodic physical inspection or 

CIJIIIP()nents, 

Valves, punps, instrurent connections, motors and other active 

coqlonents will be routinely inspected to determine degradation and to 

spot potential problem areas. Instrulll!nt readings will be taken daily 

and compared to previous data to develop trend inrormation which aay 

indicate system degradation or potential problem areas. lhis 

inrormation will be evaluated by the engineering starr and corrective 

measures recom~ended as deemed appropriate. 
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6.0 Acceptance Testing 

The 50S testirg can be subdivided into three general catagories : 

1. Construction Testing 

2. •Cold• Functional Testing 

), •tot• F~n:tional Testing. 

6.1 Construction Testlrn 

Construction testing will consist or fluid system flushing , flow 

veririca~on 800 pressu::e testing and contin.Jity testing and alarm set 

point checks or all electrical and instrument circuits. Additionally, 

all instNDents (which were purdlased initially with factory 

calibration certification) will be recallbrated. OCP and Freon 2 

testirg haS been performed on the orr gas HEPA and charcoal filters, 

respectively in accordance with Regulatory QJide 1.140. Initial 

equipment ~nechanical checkout, includirg vibration testing, lubrication 

checks and initial run in have been coql!eted. Vessels will be 

re~ired to pass a hydrostatic test in accordance wl th the AS~ Boller 

and Pressure Vessel Code, Division 1. The test criteria for the t£PA 

and charcoal filters is that they ~neet a 99. 95 percent efficiency for 

re1110virg the test media e~oyed. 
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6.2 •Cold• F'un:tional Testirg 

The system will be aligned in its normal ooerating mode and filled with 

demineralized water. System operatirg procedures will be proor tested 

(red lined) and baseline data will be taken from system 

instrunentation. This infol1118tion will be c011pared with the desi!Jl 

points to verify system perrorman:e to be in accordance with the 

design. The system will be required to perform to the desi!Jl points 

specified in this docunent (Appendix 7). lhe system will be required 

to perfo1111 operations which are described in Section J or this 

document. Set points, alarm points and system trip points will be 

verified. Tank level indication will be verified. Re1110te tool 

operability wW be demonstrated. F'ilter and ion excharger handlirg 

operations will be demonstrated. 

6.3 "tt:Jt• F'un:tional Testirg 

The initial operation or the system is ~ · lmed to be used as a part or 

the system testirg program. The initial processirg will utilize water 

contained in the Reactor COolant Bleed larks which is or low specific 

activity. This information will allow additional data to be taken 

in:ludirg surveys or pipe and tank shieldirg areas to determine 

potential -shine• areas. Instrument readlrgs will be taken and s011e CF' 

(decontamination factor) verification can be expected. 
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~---------------------------------------------------~------

6.4 Ancillary Testing 

The followitg arclliary testing has also bften perroi1!1ed both on and orr 
site 

1. Dewatering testing or ion-exchange col\llr\S. 

2. Dewatering testing or filter vessels. 

3. Ion-exchanger column testing. 

4. Distribution header testing or ion-exchange vessels. 

s. Olanneling testing or ion-exchange vessels. 

6. Polishing system colUIII'I testing. 

1. Filter loading testing. 
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TAble 1 

Llt.ER RPDIINJCLJOE LOAOJt(; OUTERJA 

BASIS: (1) Non-ProprletPrY Jo~-E•chnnge MRtrrlal 
(?) 600,000 Cal Ions Snnp Water 
(3) 90,000 Gallons RCS WPt~r 

VESSEL OWICEOUT roms No. of 
SYSTEM POSITION SIZE F~CTJON EXCHilNCER OUTER IA REASOO FQq CHANCEOUT OEPOSITED LINERS 

SDS 1 2 )( 6 Cs Removal IE-95/ 60,000 CI(Cs) - Zeolite Radlntlon 60,000 Curies 12-15 
& Sr removal Linde A Stability (Total Cs) 

-Shipping cask Limit 2,000 Curies Sr 

50S 2 2 )( 6 Samt' ns IE-95/ SNre ns - Some R!: 50S No. 1 N/A litre In 
SDS No. 1 Linde A SDS No. 1 

50S 3 2 )( 6 same a!' IE-95/ SAme AS - SAme Ps SDS No . 1 N/A 1/traln 
SDS No . 1 Linde A SDS No. I 

SDS 6 2 )( 6 Same AS IE-95/ SPme es - SPme as SDS ~«>. 1 N/A 1/treln 
SDS No . I Linde A SDS No. 1 

EPJCm-II 5 6 II 6 Na Rtomov11l Strong Acid 25,000 Gels. - Mlnlmlz~ Na Brt'akthrough <20 Curlrs 20-)0 
Cation Ml•ed or - Operational Convenience T-emlttrrs 
CAtion/ 20 Cl - Llnrr ~ndllng limit 
AniOfl T -r~~~l t ter (Bere Plcl<) 

No breelt - Shipping considerations 

EPICOR-ll 6 6 )( 6 Poll shl~g OrgAnic 20 Cl Llrer HPndll~ limit < :?0 Cur les <5 
Cation/Anion ,.r~~~Jtter Shipping Considerations ,-emitter~ 

EPI~-11 1 6 )( 6 Pollshlnp DrQAI'IC :?0 Cl SAmr tiS EPI~-JJ 6 < :?0 Curies <5 
Backup Clition/Anion T -r~~~l tter , -em I ttrrs 
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SOS COif>Ot£NT 
Ion EJic:narge 
Manifold 
Beta MJnltorlng 
Manifold 
RES CI ean1.4> 
Manifold 
Hlg1 Rad Filter 
Sa!!ple GloveLox 
Hl(11 Rad Feed 
Slwaple Glovebox 
lritenneolate 
Level Saqlle 
GlovebOx 
Ion EXc:nange 
Trains 

Final Filter 

Pre Filter 
SOS Post Filter 
Enclosure 

TAll.£ 2 
50S COMFOENT ~TS AI{) DRAINS 

VENlS TO DRAINS TO 
I I 
IOffgas Filters IOffgas Separators 
I I I orr gas Filters IOffgas Separators 

IOffgas Filters IOffgas Separators 
I I 
IOffgas Filters IOffgas Separators 
I I 
IOffgas Filters IOffgas Separator 
I I 
I I 
IOffgas Filters IOffgas Separator 
I I 
lorrgas Separator !Leakage Containment 
I I 
IOffgas Filter !Leakage Containment 
I I 
IOffgas Filter !Leakage Containment 

I Uned with HercUlon 
l~s Filters I NO DRAIN 
I n vent to I 
IOffgas Filters/ I 
IHi Rad Filter I 
ISa~e Glovebox; I 

Vessel IUne Orainable I 
~S~to~r~ag~e~Ra~~~s----/~T~o~Po~o~l~~~~I~Po~o~l~------------~--------------~ 50S ~tJnltorEli!Stlng F .H.B. 
Tari<s !Exhaust IExistlrg BldQ. Drain 

I I 
Ofroas Separator IOffgas Filters IRCS 1111n1fold 

I I 
Offgas Filters I8JUilirn Stack I NIA 
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.. -
.lppendill No. 1 

to 

Sublllerged De~~fneralher Systen 

System Desfgn :lesertptton 

Tttle 

s.o.s. Pumps/Blowers 



FUnp Details 

Ioentification 

t«:Jun Niwlle 

Hanuracturer 

H:ldel No. 

Type 

Standard Material Designation 

Rated Speed 

Rated capacity 

Rated Total Dynamic Head 

Design Temperature 

Lubricant 

Packer 

Well Head Adapter 

lotltor Details 

Hanuracturer 

Type 

Rated hJrse Power 

Rated Speed 

Lubricant/Coolant 

Power ~irements 

Power SOurce 

Appendix 1 

SOS PtM>S/Bl.OWERS 

SWS.P-1 

Reactor a.Jildirg Basement Jet Punp 

Goulds PU~ Inc. 

GilSO 

Deep Well Jet Pu~ with Packer assei!D1y 

cast Iron 

)450 RPM 

2SGPM 

lU ft. 

4QOC 

Water 

Goulds - FP2-14 

Goulds - AWJ-2 

Wa111er 

c 
1 1/2 tf> 

34~ RPM 

011/Air 

115/230 volts, Phase 60 Hz, 17.5/R ~s 
~ 

PIJ>-28 
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f\Jnp Oetalls 

ldenti fication 

N::lun IG!Ie 

Manufacturer 

ltl<lel No. 

Type 

Standard lo&terial Oesi!Jlation 

Rated Speed 

Rated capacity 

Rated Total Dynamic Head 

Design Temperature 

lJJbricant 

~tor Details 

Manuracturer 

ltldel 

Enclosure 

Rated Horse Power 

Rated Speed 

lJJbricant/Coolant 

Power Requirements 

Power Source 

Appendix 1 

SOS PlH'S/BLOWERS 

DWC..f>-1 

Internals Indexing Fixture Processing Pump 

Goulds PIJnps Inc . 

4ST05434 

Sutnersible 

Stainless Steel 

3.500 RPM 

15GPM 

345 rt. • 15 gpm 

l00°F (l40°F max.) 

Water 

Frali<lin Electric 

2341272003 

Stainless Steel 

51fl 

3450 RPM 

water/Air 

460 Volts, 3 Phase 60 Hz, 8. 7 Amps 

POP~A 
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F\Jmp Details 

I dent! fication 

~un Nane 

Harufactu~r 

M:Xlel No . 

Type 

Standard Material Designation 

Rated Speed 

Rated capacity 

Rated Total Dyna~~ic Head 

Oesig'l Temperature 

Lubricant 

)obtor Details 

Harufactu~r 

fobdel 

En::losu~ 

Rated Horse Power 

Rated Speed 

l.lbricant/Coolant 

Power Requirements 

Power Sou~e 

Appendix 1 

SOS PIJ4PS/BLOWERS 

FCC-P-1 

Fuel Transfer Csnal Drain Punp 

Goulds f'Urrps Ire • 

4.5JOS434 

Submersible 

Stainless Steel 

3500 RPM 

4.5 CPH 

2ao rt e 4.5 CFH 

l00°F' 

Water 

franklin Electric 

2341272003 

Stainless Steel 

.5tP 

34.50 RPM 

water/air 

460 Volts, 3 Phase 60 Hz, 8. 7 'nips 

f'OP-6-A 
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F\Jinp Details 

laenti fication 

N:>un Nalle 

Harufacturer 

ltldel No. 

Type 

standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Static Pressure 

Des!"' T e~~~Pera ture 

Lubricant 

M:ltor Details 

Milrufacturer 

Type 

Enclosure 

Rated tt:Jrse Power 

Rated Speed 

Lub ricantiCI:Iolant 

Power Re~irements 

Power Source 

Refererce 

Drawiro No. 

Appendix 1 

50S PlWS181.11'1tERS 

SOS-P-lA and SOS-P-18 

Mlnitor Tank Transfer F\lllps 

Goulds 1\.Jr:ps Inc. 

3196•ST• 

Double MeChanical Seal - Centd fugal 

Stainless Steel 

3.500 RPM 

50 CPM 

lll Ft. 

.500°F 

~tater 

Reliarce 

p 

(X:P 

~HP 

3.500 RPM 

011/Alr 

460 VOlts, 3 Phase 60 Hz, 6.6 ~ 

sos-sm-1 ana sos-sm-2 

2-Kl~, Rev. 0 
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PU!!!!! Details 

ldent1ficatfon 

Noun Nllllf 

Manufacturer 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capactey 

Rated Total Dynamic Head 

Design Temperature 

Lubricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Spud 

Lubricant/Coolant 

Power Requi!'flllfnts 

Power Source 

Reference 

Drawing No. 

Appendix 1 (Cont'd) 

SDS PUHPS/BLDWERS 

CN-P-LC06 

Leakage Contafn~ent System Pump 

Goulds Pumps Inc. 

3196 MT-A-60 

Centrifugal 

316 s.s. 
17!i0 RPM 

120 GPH 

55 Ft. 

1oo•F 

Water 

Westinghouse 

TypeS 

TEFC 

3 HP 

17!i0 RPH 

Ofl/Air 

'60 Volts, 3 Phase 60 Hz. 4.8 Amps 

SDS-POP 6A 

DS-527-G-05, Rev. 2 
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Pump Detans 

I dentfffcatf on 

Noun Nllllf 

Manufacturer 

Model No. 

Type 

Standard Haterfal Desfgnatfon 

Ratfd Spefd 

Ratfd Capacf~ 

Rated Total Dyn&Qic Head 

Design T ecperature 

lubrfcant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Po~r 

Rated Spefd 

lubrfcant/Coolant 

Po~r Requirements 

Po~r Source 

Reftrence 

Dralffng No. 

Appendfx 1 (Cont'd) 

SOS PUMPS/BLOWERS 

CN-P-YA04 

Oi f Gas Botta. Puap 

Goulds Pumps Inc. 

liP 3870 

Submersible 

400 Series Stainless Steel 

3450 RPM 

30 GPM 

65Ft. 

1oo•F 

Water 

Franklin 

Sut:nersible 

Henmetically Sealed 

1 HP 

3450 RPM 

Ofl 

460 Volts, 3 Phase 60 Hz, 3.5 Amps 

SOS-PDP 6A 

DS-527-G-02, Rev. 2 
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Goulc:s ptcUged effluent 
ejector s)'lttm otters both 
use ol ordering tnd lnstal­
ltlton. A single orderir~g 
number specifies a eom­
pltll s)'lltm des igr~ed for 
moat residential and 
commercial tump and 
effluent pump applications. 
The use of lnllellation Ia 
enhlrletd by plug·ln power 
cords for tht pump and 
ltvel eor~trol twitch which 
tlomir~tlts the nHd for 
tddllional wiring. (Except 
for 1 H.P. uniu wh1Ch htvt 
btrt luds for cor~nte1ton to 
mtgr~ellc contactor. 

~GOULDS PUMPS. INC. 
~ S9EA ~ tEW 'ltRC BloiS 

Ctpaciltes to 155 GPM 
HetdSIO 65 fHt 

10 

~· Soloda Htndling Ctpabllrty 
2" NPT Dischtrgt C:mnection 

Package Includes: 
• Submeraiblt Sewage Pump 

(WP0311E)or (WPH1012EJ 

I 

• Mercury Level Control Switch 
(ALS2·5 for 'h H.P. PICktge) 
(ALS2·7 for 1 H.P. piCklgl) 

• MagMiiC Corllle10f 
(Al.S3-1 with 1 H.P. units only). 

• Polytlhyltne Balin 
(ALS7·1801P) 

• Buln Cover (At.S&-18225) 
• Check Valve (ALSI-2) 

,, 

Order No.SWP0311E 115 Volta, 
85 Lbl. 
Order No. SWPH1012E 230 
Volta. 109 Lbs. 

ArPENDIII. .S. 
'PS IDD 
Clll• f• YA D'f 
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Appendix 1 (Cont'dl 

SDS PUMPS/BLOWERS 

P!l!l!p Deufls 

Identification 

Nour. llue 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capac1t,y 

Rated Static Pressure 

Design T~erature 

Lubricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

Reference 

Manual 

CN·E-YAOS 

Dff Gas Blower 

Buffalo Forge Corp. 

5£ 

Radial Flow' Centrifugal Type •[• 

Sheet Steel 

3510 RPM 

1000 CPH 

1o4•r 

on 

Westinghouse 

K 

TEFC 

5 HP 

3510 RPM 

011/Afr 

460 Volts, 3 Phue 60 Hz. 

SDS•POP 6A 

Alsps 

KSA Off Gas Air Ffltratfon Systea 
lnstuctfon Manual 
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"E" and "RE" BLOWERS and EXHAUSTERS ~ 
CAP~CmES and STAnC PRESSURES 

SIZE 5 E BLOWER~~~:LcATeo{F.S.) 
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AAp Details 

ldenti fJ.cation 

toun ,_.e 
Mai"AJfactwer 

I>Ode1 No. 

Type 

Standard Material Designation 

Rated Speed 

Rated capacity 

Rated Static Pressure 

Design Temperature 

Lubricant 

l>«ltor Details 

Man.~facturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

LL.tl ricantl Coolant 

Power Requirements 

Powc- Soun:e 

Refererce 

Orawlrg t(), 

Appendix 1 (CI:lnt' d) 

50S PI.M'S/BLOWERS 

~-P-fi.07 

H1!11 Rad Filter Manifold 
Cole Parmer Instrument Co~ny 

C-7144-70 

2-Gear Maj1letlc Drive 

.316 Stainless steelnenon/Ryton 

3000 

0.50 CPM at 95 psig 

.300 psi 

180°F' 

water 

Cole Parmer Instrument ~ny 

Induction 

TEFC 

o.l8 HP (1.35 watts) 

.3000 

011/Air 

11S volts, 2 Phase 60 Hz, 1 • .3 ~ 

H'-~-1 

05-527-~6, Rev • .3 
05-527-G~7, Rev. .3 
OS-527-G~B, Rev. 1 

.3/8.3 



AC, DC, and air motor magnetic drive pumps 
Seal-less pumps operate at temperatures from -100°;: to +275°r 
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Magnetic drive 2 and 3 gear pumps ••• 
with patented suction-shoe design 
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A!'P Details 

Iaentification 

IQJn *'e 

IW!ufacture.r 

ltlOelPC. 

Type 

Stanoara Material Designation 

Rated Speed 

Rated capacity 

Ratea Static Pressure 

Oesigt Te~tute 

Lubricant 

ltltor Oetalls 

MaMacturer 

T,Ylle 

Erc1CSUie 

Rated Harse Power 

Rateo Speed 

Lubricant/OXllant 

Power Requlnuents 

Power Source 

Refererce 

Dnwirg No. 

,Qppendlx 1 (CDnt'd) 

SOS PIWS/BlClWERS 

~-P-sA08, OI-P~9 

Hi~ Raa Filter SIIDple, and RCS 
Man1fo1a Suap Pu11p5 
Co:riii" .. ~~P Industries 

20SOl-<lCD 

Mating 

Polypropylene and PDlyphenosulfiae 

l.SSO 

o.so CfM 

ao.8s Ft. 

180°F' 

water 

Coi:III~P lrdustries 

PSC 

lEFt 

o.18 .., (l3S watts) 

lSSO 

011/Alr 

115 volts, 2 Alase 60 Hz, 1 • .3 ltnps 

14'>-~-1 

DS-S27-C-{)6, Rev • .3 
DS·S27~~7, Rev • .3 
DS-S27-G~8, Rev. l 

.3/83 
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Appendix No. 2 

to 

SUbmerged Demineralizer System 

System Design Description 

Title 

sos filter Vessels 



APPENDIX NO. 2 

PflEF IL T ER/F' lNAI.. F"IL TER 

Vessel Details 

Identification (Prefilter) 
(Final Filter) 

ltJatler Installed 

Milnufacturer 

Installation 

Outside Diameter/Height, ft. in. 

Shell Thickness 

Shell toaterial 

Desl9'1 Pressure IT eJrpera ture 

VolUDe 

Prefilter Media 

Final Filter Media 

~DOOOl Series 

Two (2) 

APCO 

Vertical 

2 Ft. 1/2 In./4 F"t. 5 1/2 Inch 

3/16 Inch 

Stainless Steel (3161.) 

350 PSIG/1DD°F 

lD D.sblc Feet 

Layered saro 
Layered 5al'1l 



~PEHOIX t(), 2 

PREFILTER/FINAL FILTER 

vessel Details 

Identification (Prefilter) 
(Final Filter) 

Number Installed 

HanJfacturer 

Installation 

Outside Diameter/Height, ft. in. 

Shell Thid<ness 

Shell Material 

Desigl Pressure/Telllll!l'ature 

Vol~.~~~e 

Prefilter Media 

Final Filter Media 

D-200JX Series 

Two (2) 

&Jffaio 

Vertical 

2 Ft. 1/2 In./4 Ft. 5 1/2 Inch 

J/8 Inch 

Stainless Steel (Jl6L) 

JSO PSIG/100°F 

10 OJbic Feet 

Layered Sand 

Layered Sand 



r IIP~DIX Nl. 2 

f'f£F IL T ERIF' .lNAL F"IL T ERI "CA Tl()l" ~ F"ILT ER 

vessel Details 

Identification (Prefilter) 
(Final Filter) 

tf.IIIOer Installed 

~rutacturer 

Installation 

Clltsioe Diameter/teight, ft. in. 

Shell ThiO<ness 

Shell ~lerial 

Desi!JI Pressurenerrpera ture 

Voluue 

Prefilter HecUa 

Final Filter Media 

"Cation• Sand Filter Hed.ia 

U-{)0001 Sed es 

Two (2) 

IPCO/&Jffalo 

Vertical 

2 Ft. l/2 ln. /4 Ft. 5 1/2 Inch 

)/8 Inch 

Stainless Steel (316L) 

350 PSIG/100°F 

10 o.tlic Feet 

Layered Sand 

Layered Sand 

Layered Sand 

I . 



APPEM>IX NO. 2 

PREFILTER/FINAL FILTER 

Vessel Details 

Identification (Prefilter) 
· (Final Filter) 

Number Installed 

Ha.._,.facturer 

Installation 

Outside Diameter/Height, ft. in. 

Shell Thickness 

Shell Material 

Design Pressure/ Temperature 

Volune 

Prefilter Media 

Final Filter Media 

F -10001 Series 
F-20001 Series 

Two (2) 

APCO 

vertical 

2 Ft. l/2 In./4 Ft. 5 1/2 Inch 

:5/16 Inch 

Stainless Steel (:504) 

150 PSIG/l00°f 

10 Cl.bic feet 

125 Micron Cuno or Layered Sand 

10 Mlcron Cuno or Layered Sand 



~ . . . 

Appendix No. 3 

to 

Submerged Oemineralizer System 

System Design Description 

Title 

50S Oemineralizer Vessels 



AP~DIX hO. ) 

ZEQ.ITE DEMLN VESS::LS 

Vessel Details 

Ioentlrication 

tUDer Installed 

Harofacturer 

Installation 

Outside Olmneter/telg,t, ft. in. 

Shell Thld<neSs 

Shell Haterial 

Design Pressure/Temperature 

VolUIIe 

D-10011 thr"OUgl D-10018 (Perautit) 
D-20021 through D-20042 (a,ffalo T..-.k) 
~01 through U.ax147 {a,ffalo/f4>Cil) 

Six (6) 

Pm:lutit/Buffalo Tank/APCO 

Vertical 

2 rt. 112 ln./A Ft. s 112 Inch 

)18 ln::h 

Stainless St~l (Jl6L) 

)SO PSICIAOOOF 

10 Cllbic Feet 



-------------------~ -- -

Appenaix No. J Ccont 'd) 

LEAKAGE CONTAINENT ION EXCHAN:>£ VESSELS 

vessel Details 

Identification 

tU!tler Installed 

Marl.lfacturer 

Ins tallttiOn 

Outsida Diameter/Height, ft. in. 

Shell Thicl<ness 

Shell Material 

Design Pressure/Temperature 

VOlUIIe 

~00001 throl4\ ~00010 

Two (2) 

APC1J 

vertical 

2 Ft. 1/2 In./4 Ft. S 1/2 Inch 

J/16 Inch 

Stainless Steel (304) 

lSO PSIG/lOOOF 

10 CUbic Feet 



Appenc:lix No. 4 

to 

Sublllerged Oelllinerallzer Syste11 

System Design Description 

Deleted 



-'ppendh llo. 7 

to 

Subaerged Deolner•lfzer Systl!n 

Syst~ Design Description 

Title 

S.O.S. Instruoent list 



Append!• No. 7 :cont'dl 

SOS INSTRUHENT INDEX 

TAG INPUT/SPAII 
110. ~ lOCATIOII SUPPLIER I~OEL 110. OUTPUT/SCAlE SET POINT REHARICS 

CN-PI-VA52 Spent Vessel Offgas West side of Fuel Ashcroft 12795 0-60 psi N/A 
S~lfng Ga119e No. 2 Pool B on Hand Ralls 

CN-PI-VA53 Vessel Vent Hose Attached to vessel Ashe roft 12795 D-60 psi II/A 
Pressure Gauge storage rack vent 

manifold 

CN-PI-VA54 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 pst N/A 
Pressure Gauge storage rae k vent 

manifold 

CN·PI-VA55 Vessel Vent Hose Attached to vessel Ashcroft 12795 0·60 pst N/A 
Pressure Gauge storage rack vent 

C~anffold 

CII-PI-VA56 Vessel Vent Hose Att<lChed to vessel Ashcroft 12795 0-60 pst N/A 
Pressure Gauge storage rae k vent 

manifold 

CII-PI-VA57 Vessel Vent Hose Attached to vessel Ashcroft 12795 D-60 psi N/A 
Pressure Gauge storage rack vent 

manifold 

CN-Pl-VA58 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Pressure Gc1uge storage rack vent 

aanffold 

CN-PI-VA59 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-!iO pst N/A 
Pressure Gauge storage raek vent 

Glanffold 



Appendix No. 7 (Cent •a) 

SOS INSTRLt£NT lf>VEX 

f*G INPUT/SPAN 

till!. ·-~ LUCATIUN SUPPLIER lo(}()El NO. OOTPUT /SCALE SET POINT ~ 

11-20 HAOC 
D-4-Pl-VAoU Vt!Sst: 1 vent tnse Atta~d to vessel Ashcroft 12795 0-60 psi N/A 1 

Pressure Gauge storage rack vent 
manifold 

Ol-f'l-VAol vessel vent Hose AttaChed to vessel Ast'croft 127!t5 Q-60 psi N/A I 
Press.ure Gauge storage rack vent 

manifold 

CN-Pl-VA6.l vessel vent Hose Attacned to vessel Ast'croft 1:.!795 o-60 psi NIA 1 
Pressure Gauge storage rack vent 

manifold 

Sl.b-Pl-6 lt>nitor Tank Transt"er Pump Rack SOS-RZ Robert- 5-775-0M- Q-100 psig NIA I 
ld Oiscnarye Pressure shaw 11112 
liauge ( Loca 1 ) 

~Lb-t>T-9 lotmltor Tank Transfer Pump Rack SOS-R2 Foxboro EllGH- Q-100 psig N/A 
J~ Uisaharge Pressure lSABl 11-20 HAOC 
Transmitter 

4-20 HAOC 
!>O>Pl-~ MOnitor Tank Transfer Panel 505-LCP-1 MagletlC$ 1151- o-100 pslg N/A 

Pul!ll 18 Oiscnarge W420 
Pressure 

Slb-PJ-d lt.lnltor Tank Transfer ~ Rad<-505-Ri Robert- 5-775-0M- o-100 pslg NIA I 
lA Ulscnarye Pressure shaw 4112 
Gauge (Local) 



Appenoix No. 7 (Coot'd) 

50S INS TRUoENT I tilE X 

TAG INPUT/SPAN 
t.O. ~ LCCAT1014 Sli'FUER MOOEL. NO. OUTPUT /SCALE SET POINT ~ 
SIJS-PT-JU 1-tlnltor Tank Transfer PIJnp Rack 505-H1 F'oldloro EllGI- D-100 pslg N/A l 

lA Olscnarge Pressuru ISABI 11-20 MAOC 
Trdnslllitter 

4-20 MAOC 
SUS.PI-!0 l«lnltor Tank Transfer F\lnp Panel SOS..LCP-1 

lA Olscnarge Pres sure 
(P¥tel) 

Sigma 1151W420 0-100 pslg NIA 1 

LN-ff -IJUJJ Train llo. 1 Influent flow lX Hanlrold F"lscher 11l.V2:l01- N/A N/A 
t::l~nt Influent Piping Porter ABJC 

lN-F'llf"tJI- Train No. I Jroflucnt F"low IX Manifold r!scher 5U..V2114- 0-20 gpm N/A I ' 
l.XOJ Inotcator/Totalizer Porter A28 

lN-ft.-lXU4 Train No. 'L Infh.ent Flow IX Hanl fold F'Jscher 11l.V2201- N/A N/A 
tlement Influent Piping Porter Ad:JC 

~-fl-fQl- Train No. J Influent F'low IX Hdnifold fischer 5a.V2114- 0-20gpm N/A 
l .IUJ4 Indicator/Totalizer Porter A28 

~-F't.-LUl) Pre filter ~ntainment F'low Prefilter COntain- fluid :301 N/A N/A 
t::lement ment Errluemt flow 

Piping Prowcts 

l1~1-Lill5 Prefilte r ~tainmL-nt F'luw containment SUpport Vwyer 122)-J6 0-18" .. ~ N/A 
lnolcatur Rack 



Appendix No. 1 :cont'dl 

SDS JNSTRUHENT INDEX 

TAG INPUT /SPAll 
.!!Q:. SERVICE LOCATJOII SUPPliER I~DEL 110. OUTPUT/SCALE SET POINT REHAAKS 

CN-Pl-VA52 Spent Vessel Offgas West stde of Fuel Ashcroft 12795 0-60 psi N/A 
S~ltng Gauge No. 2 Pool B on Hand Ralls 

CN-PI-VASl Vessel Vent Hose Attached to vessel Ashe roft 12795 0-60 pst II/A 
Pressure Gauge storage rack vent 

aianifold 

CN-Pl-VAS4 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psf N/A 
Pressure Gauge storage rack vent 

manifold 

CN-Pl-VASS Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psf N/A 
Pressure Gauge storage rack vent 

r.~antfold 

CII-PI-VA 55 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 pst N/A 
Pressure Gauge storage rack vent 

manifold 

CII-PI-VA57 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 pst N/A 
Pressure Gauge storage rae k vent 

manifold 

CN-Pl-VA58 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psf N/A 
Pressure Gauge storage rae k vent 

1:1anlfold 

CN-Pl-VA59 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psf N/A 
Pressure Gauge storage rack vent 

r.~antfold 



•· ,, 

Appenob No. 7 (Cont •a) 

505 INSTRlJoENT li'«X 

l .\10 INPUT/SPAN 
!ill:. ~~ LUCATJUN SUPf'LIER I()IJEL NO. OUTPUT /SCALE SET POINT ~ 

4-20 HAOC 
()i-f'l-VA6U Vt!SSt: l Vent ttlS~ Attached to v~ssel AshCroft 12795 0-60 psi N/A 1 

Prtlssure Gauge storage rack vent 
manHold 

()j-f'l-VAol vessel vent Hose Attached to vessel A-;tcroft 127!115 0-60 psi N/A 
Pres!>ure Gauye storage rack vent 

manifo1d 

~-Pl-VA6.! vessel vent Hose Attacned to vessel Astcroft 1:.!795 0-60 psi N/A I 
Pressur~ Gauge storage raCk vent 

manifold 

!iOS-Pl-6 f.klnitor Tank Transf~r I'IJmp RaCk SOS-R2 Robert- 5-775-0M- 0-100 psig N/A 1 
1~ Olscnarye Pressure shaw 4112 
!Oauge (LOcal) 

~lb-Pf-9 lo\mltor Tank Transfer PUmp Rack S05-R2 Foxboro El1GH- 0-100 pslg N/A 
lU Uiscnarg~ Pressure 1SA91 4-20 MAOC 
Trafl51111tter 

4-20 MAOC 
!:>Os-P 1-'J Monitor Tank Transfer Panel S05-LCP-l Ma!)'letiCS 1151- 0-100 psig N/A 

f\lmp ltJ Oi scnarge VB420 
Pressure 

Slb-P1-d Monitor Tank Transfer PUmp Rack-SOS-R1 Robert- 5-775-0H- 0-100 psig N/A I 
1A Ulscna[\je Pressure shaw 4112 
t;auye lloca 1) 



Ap~Jenalx No. 7 (Cont 'd) 

SOS INSTRUMENT INOEX 

lAC INPUT/SPAN ,.,0. ~ LCCATIUN Sl.PFUER ~NO. OUTPUT /SCALE SET POINT ~ 

sos-PT -w IU'Iitor Tank Transfer Punp Rack 505-lil roxboro EllG4- D-100 pslg N/A 1 
JA Olsctlarge Pressure ISA81 11-20 MAOC 
Tr.msmitter 

11-20 MAOC 
SUS.Pi-10 ~Hor Tank Transrer ~ Panel SOS.LCP-1 

lA 01 sCilarge Pressure 
(Panel) 

Sigma 1151\'8420 0-100 pslg N/A 

11'1-F'E-I.((JJ Train t«l. 1 Influent flow lX Manifold rbcher l!l.V2~1- N/A N/A 1 
l:.lf:f!lent Influent Piping Porter 118JC 

CN-F"l / fUI· Train No. 1 Influent flow IX Hanifolll Fischer 5(LV21l4- D-20 gl)l11 N/A 1' 
IAOJ Indicator/Totalizer Porter A28 

CN-rt.-IX04 Train No . ~ Influent Flow IX Manl folll rtscher I!X..V2201- N/A N/A 
l:.lement Influent Piping Porter AdJC 

CN-F"I..fQI- Tr.tin t«> . 'i lnrluent Flow IX Hdnl folll rbcher SU..V2ll4- D-20gpm N/A 
1J(U4 Indicator/Totalizer Porter A2S 

CN-rt.-LUJ) Prefilter ~ntai~nt Flow Prefilter Contain- Fluid JOl N/A N/A 
l:l~t ment Etrl~nt Flow 

Piping ProUucts 

U4..f l · LilJ) Preru ter t:ontalln!nt Flow Containnent ~pport Uwyer 122J-J6 D-18" H~ N/A 
Jnolcator R.lck 



---- -·-·- . ... ~- .. --------·---·--· ··-···· 
Appendix No. 7 (Cont'dl 

SDS INSTRUMENT INDEX 

T•!: INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER HODEL NO. OUTPUT/SCALE SET POINT REMARKS 

CN-FE-LC06 Final Filter Containment Final Filter Con- Fluid 301 N/A N/A 
Flow Elea~ent talnment Effluent Flow 

Pfplng Products 

CN-fi-LC06 Final Ftlter Contalment . Contalnncnt Support Dwyer 1223-36 o-1a• Hzo N/A 
Flow Indicator Rack 

CN-FE-LC07 Train No. 1 IX "A" Train No. 1 IX "A" Fluid 301 N/A N/A 
Containment Flow Element Contaf nment Flow 

Effluent Piping Products 

CN-FI-LC07 Tral n No. 1 IX "A" Containment Support Dwyer 1223-36 o-18" H<!O N/A 
Containment Flow Indicator Rack 

CN-FE-LC08 Train No. 1 IX •o• Train No. 1 IX •a• Fluid 301 N/A N/A 
Contalnaent Flow Element Containment Flow 

Effluent Plpfng Products 
CN-Fl-LC08 Train No. 1 IX •a• Containment Support Dwyer 1223-36 0-18" Hj!() N/A 

Containment Flow Indicator Rack 

CN-FE-LC09 Train No. 1 IX •c• Train No. 1 IX •c• Fluid 301 N/A N/A 
Containment Flow Element Containment Flow 

Effluent Piping Products 

CN-FI-LC09 Train llo. 1 IX •c• Containment Support Dwyer 
Containment Flow Indicator Rack 

1223-36 0-1a• Hj!O N/A 

CN-FE-LC10 Train No. 2 IX "A" Train No. 2 IX "A" Fluid 301 11/A N/A 
Containment Flow Element Containment Flow 

Effluent Piping Products 



Appendtx No. 7 (Cont'd} 

SDS INSTRUMENT INDEX 

TAG INPUT /SPAll 
.!!.'!: SERVICE LOCATION SUPPLIER HODEL NO. OUTPUT/SCALE SET POINT REMARKS 

CN-FI-LClO Tratn No. 2 IX "A" Contat1111ent Support Dwyer 1223-36 0-1a• H2(> N/A 
Contafnment Flow Indtcator Rack 

CN-FE-LCll Trafn No. 2 IX •a• Tratn No. 2 IX •a• Flufd 301 N/A N/A 
Contatnment Flow Element Contatnment Flow 

Effluent Ptpfng Products 

CN-FI-LCll Tratn No. 2 IX •a• Contafnmcnt Support Dwyer 
Contatnment Flow Indtcator Rack 

1223-36 0-la" H2(> N/A 

CN-FI-LC12 Trafn No. 2 IX •c• Tratn No. 2 IX •c• Flutd 301 N/A N/A 
Containment Flow Element Containment Flow 

Effluent Pfpfng Products 

CN-FI-LC12 Tratn No. 2 IX •c• Contatnment Support Dwyer 1223-36 0-1a• H2(> N/A 
Contal~nt Flow Element Rack 

CN-FE-LC13 Catton IX "A" Containment Catton IX "A" Flutd 301 N/A N/A 
Flow Element Containment Flow 

Effluent Plpfng Products 
CN-FI-LC13 Catton IX "A" Containment Containment Support Dwyer 1223-36 0-1a H2(> N/A 

Flow Element Rack 

CII-FE-LC14 Catton IX •a• Containment Catton IX •a• Flufd 301 N/A N/A 
Flow Clement Contatnment Flow 

Effluent Plpfng Products 

CN-FI-LC14 Catton IX "B" Contafnment Contafnment Support Dwyer 
Flow Indicator Rack 

1223-36 0-Jil" H2(> N/A 

CN-FI-VA17 Off Gas Header Influent Off Gas Header Dwyer Hark II 0-7000FP:1 N/A 
Flow lndtcator 

~~ .......................................................................................................... . 



Appendix No. 7 (Cont'd) 

SDS IIISTRUI-IENT INDEX 

TAG INPUT /SPAN 
110. ~ lOCATION SUPPliER HODEl NO. OUTPUT/SCALE SET~~ 

CH-FSL·PH18 B~tl Honltor Hanffold B~ta Honftor Fluid , '-64-4 N/A lat~r A 
Efflu~nt Ftl* S~tiUh Hanlfold Components 

CN-FAL·PHlB Beta Monitor Hanlfold Annunciator Ronan X2·1003 N/A later A 
Efflu~nt lo~t Flo~t Ahm Panel No. 1 

CII-FI-SA19 Off Gas Sa~~~ple Station Off Gas Sample 
Afr Supply flo~t Indicator Statton 

Eb~rlfne Ptng lA N/A 

CN-FI-SA20 Off Gas Sample Statton Off Gas Sampl~ 
Sampl~ Flo~t Indicator Statton 

Dwyer 0·100 lpm N/A 

CN·FI-01121 De~taterfng Statton Afr 
Purge flow Indicator 

De~taterfng Statton SK 18123 
· Instruments 

5·25 cfm N/A 

CN·fQIC· De~taterlng Statton Dewatering Statton Hershey 
DW22 DMineratfzer Water Flow Products 

D1Bl0 5·15 gpm N/A C,l 

Totalizer/Controller llfagra 
CN-FE-PF23 Post fll ter Effluent Flow Post fflter Com bus· 113-0750- N/A 

Element tfon 30 
Engineering 

Cll-: t!fQI· Post fflt~r Effluent flo~t Post Fflter Combu~- w 315 0·3D gpm N/A 
PF2J lndlcator/iot•l fzer tlon 

Engineering 

CN·fi·1Y25 Instrument Air flo~t Rate •a• Fuel Pool Surge Dwyer D-2 SCfH N/A 
to Off Gas levC!l Bubbler Tank Skfd 

Cll·fi·1V26 Instrument Air Flow Rate 
to Off Gas level Bubbler 

•a• Fuel Pool Surge Dwyer 
Tank Skid 

0·2 SCFII N/A 



1\tlpenolx No. 7 (Cent 'd) 

SOS INSTRLHENT Ita:X 

lAC INPUT/SPAN 
!iQ:. ~ LOCATION SlPPLIER MOOEL NO. OUTPUT /SCALE SET POINT ~ 

SOS-Fl4-13 SOS Monitor Tank Transfer Transfer Pullps Brooks 9457 IS-132 {lp!ll N/A 
Pumps Discharge Flow DisCharge AB7ClA2A 

CN-Tt-VAOJ Off Gas Heater Influent Off Cas Header Moeller 4900 25-1250F N/A 
Temperature Indicator 

CN-lE-VAOb Off Cas Heater Effluent orr Gas Header Moeller A900 N/A N/A l,C,A 
Temperature Element 

CN-Tl-VAOb Off Cas Heater Influent Ofr Cas Header Chrocnall'lx JSOJ 0-A00°F N/A 1 
Temperature Inolcator 

CN-ISN-VAOii Off Cas Heater Effluent orr Cas Header Chrocnalox 3803 N/A variable c 
Temperature High Switch 

CN-OPSL/ Filter Manlfolo C~taln- Fl Iter Manifold Dwyer 3001 0-1" H2D .25" A, I 
~I-VAOl ment DP Indicator/Switch 

CN-DPAL-VAOl Filter Manifold Contoln- Filter Manifold Ronan Xl5-l0015 N/A .25" A 
ment DP low Alarm 

CN-OPSL/DPI- Hi Rad Filter Sample Box HI Rad Filter Dwyer 3001 0-l" ~0 .25" A, I 
VA02 ~ Indicator/Switch Sa~le Box 

CN-~Al-VA02 HI Rao Filter Sample Box H1 Rad Filter Ronan Xl5-10015 N/A .25" A 
~Low Alarm Sample" Box 



Appendix No. 7 (Cont'n) 

50S INS TRIJ.ENT lt.OEX 

TAG llfliT/SPAN 
!!h ~ LOCATICH SlPPLIER HOOEL Nl. OUTPUT /SCALE SET OOINT ~ 

Oi-Of'SL/ IX ~tfold Cootai~t IX Han I fold Dwyer 3001 0-1• H~ .25• A, I 
OPJ-VAOA OP Jnoicator/Switch 

CN-DPAL/ IX Manifold Containment IX Hani fold Ronan Xl5-1001S N/A .25• A 
VAOA OP Lov Ala1111 

CN-DPl-FfOl Post Fllter Post Filter Her ism 1126 0-51J'SIO N/A I 
DP Indication Inst. Co. 

CN-T AH-VA04 Off Gas Heater Effluent AnnU'ICiatnr Ronan X2-l003 N/A 200°F A 
Temperature High Alarm Panel No. 1 

CN-TIC-VA05 Off Gas Heater Effluent Oft Gas Header in Chromalox 380:5 0-400°f N/A I,C,A 
T~erature Instrument Control Panel Receive's 
Controller input 

from Oi-
TE-VA04 
(lklder 
Realarks) 

Oi-Tl-VA06 Charcoal Filter Temp- Charcoal Filter Moeller 4900 50-400°F N/A 
erature Indicator 

CN-Tl-RC07 RCS Clean-~ Manifold RCS Clean-1.4) Ana logic PI-2452 O-l99.9°f N/A 
Influent T~erature Haroi fold 



~ppendi• No. 7 (Cont'dl 

SDS INSTRUI1ENT INDEX 

TAG INPUT/SP~II 

.!!!:. SERVICE LOCATION SUPPLIER IIOOEL 00. OUTPUT /S~l E SET POINT REMARKS 

CN·TE·RC07 RCS Clean-up Hanifold RCS Clean-up Thenno TSC-2-J· N/A N/A 
Influent Temperature rranifold Influent Elc!c tri- 316-26-ll-
Element Piping cal 3·1 

CN-DPI·Y~OS Off Gas Roughing Fflter 
OP Indicator 

Off Gas lleader Dwyer 2002 o-2• »20 N/A 

CN-OPI·YA06 No. 1 Off Gas ltEPA Off Gas Header Dwyer 2004 o-4· n2o N/A 
Filter OP Indicator 

CN·OPI·YA07 Off Gas Charcoal Filter Off Gas Header Dwyer 2003 o-3· n2o N/A 
DP I ndlc a tor 

CII·DPI·YA08 No. 2 Off Gas IlEPA 
Fflter OP Indicator 

0 ff Gas Header Dwyer 2004 0·4• HzO II/A 

CN·OPSl/ Intermediate Saople Box DP Intermediate Sample Dwyer 30001 0·1• HzO N/A 
OPI·YA09 I ndicator/Swftch Box Shell 

Cti-OP~l-VA09 Intermediate Sa1:1>le Oox Annunciator Ronan X2·1003 o.2s· H2o II/A A 
OP Low Alan11 Panel tlo. 1 

CII-OPSL/ Beta llonftor Contal nment Beta Honitor Dwyer 3001 0-1• HzO o.2s• A,l 
OPI-YAIO OP low Alarm ltanffold lt2<) 

CN-DPAL· Beta J1onftor Containment An nunc I a tor Ronan X2-l003 N/A o.2s• A 
YAIO DP low A lann Panel No. 1 HzO 

CN-DPSL/ Hfgh Rad Feed Sample DoJt llfgh Rad Feed Dwyer 3001 o-1· 1120 o.zs· A,l 
DPI · YAll OP Jndfcator/Swftch Sample Box 112<) 

CN·OPAL·YAll High Rad Feed Sample Box Annunc fat or Ronan X2-1003 N/A o.zs· A 
OP low Alarm Panel llo. 1 1120 



Appendix No. 7 (Cont'd) 

SDS INSTRUH~NT INDE~ 

TAG INPUT/SPAII 
110. SERVICE LOCATION SUPPli~q HODEL NO. OUTPUT/SCALE SET POINT REMARKS 

CII-DPSl/ RCS Hantfold Contat~ent RCS Manifold O'(Yer 3001 0·1" HzO o.2s• A, I 
OPI-VAlZ DP Indicator/Switch Contalment HzO 

CN-DPAL-VA1Z RCS Hantfold Contafnaent Annunciator Ronan X15-1001S N/A o.~s· A, I 
DP low Alana Panel No. 1 HzD 

CN-LT-VADl Off Gas Separator Tank . •a• Fuel Pool Surge Goulds roJOoo- l,C,A 
level TranSIIIItter Tank Skid 400-12-11 

CN-lC·V"''l Off Gas Separator Tank •a• Fuel Pool Surge Moore DCA/4-20- I,C 
level Controller Tank Skid Ind. MAID XLXl/ 

TX/117VAC 

CN-lSH-VAOJ Off Gas Separator Tank •o• Fuel Pool Surge Moore DI:A/4-20- 90 Percent A 
level High Switch Tank Sktd Ind. HA/S-Xl/ 

l/ll7VAC 
CN-lAH-VAOJ Off Gas Separator Tank Annunciator Ronan X2-1003 90 Percent A 

level High Alarm Panel flo. 1 

CN-li-VAOl Off Gas Separator Tank 
level Indicator 

•o• Fuel Pool Surge Moore 0-100 Percent 
Tank Skid Ind. 

CN-lE·fl06 Filter Manifold Contain- Filter Hanlfold Warrick JR1C2 C,A 
ment SUIIIP level Element 

CN-lS·fl06 Filter Manifold Contain- Fll ter Manifold Warrick 2C1G12 2" C,A 
!!~t!nt S~ level Switch 

CN-LAH·Fl06 Filter Manifold Contain- Filter Manifold Ronan X15·1001S 2" A 
~ent Sump Level Hl9h 
A lara 



Appendix No. 7 (Cont'd) 

50S lNSTRl.ttNT lta:X 

TAG lhf'U T/SPAN 
~ ~ LOCAflUN Slf>f\..lER .aJEl. NO. WTPUT /SCALE SET POINT ~ 

~Lt-~7 ttlojl Hao F 11 t er Sample Inside Clove aox 
illove aDx ~ Level 

111arrick JRlC2 C,A 

t::lement 

t:N-L.!>H-~7 lli!fl Md Fllter ::.a~le CXI ill eve t»x warrick 2ClC12 2• C,A 
Glove lUx ~P Level 
5tt1tcn 

Ol-LAH-51.07 lll!fl Kad FUter Sa~le CXI Glove t»x Ronan Xl5-1001S 2" A 
Gluve Box Sump Lev~l 
AliUI!I 

t:N-Lt:. ~CU'J HCS Hanlruld COntainment ln RC$ Hanirold Warrick 
:lunp Lev~l Element Contairnt:nt 

CN-LSH~l:O'I ~S Manifold Containment in RCS Manl fold Warrick 2" C,A 
:lunp LI!Vei Swltell Containment 

CN-L~C09 He$ Hanlfolo Containment ln RCS Manifold Honan Xl5-1001S 2" A 
SUl1l Level ttl!11 Alam Containment 

:.lb-LAtt..-1 ~ Monitor Tank T-lA Anm.nciator Ronan X2-1003 N/A A 
Level High/LOW Panel No. 1 

!>1.&-LAH-lA SUS MOnitor Tank T-lA t.:ontro 1 Ro0111 Later Later N/A N/A A 
Level ttl!fl Panel SPC-Ptt.-3 

4-20 HAOC 



r ~pel'll.lix No. 7 (Coot'd) ,: 

I sos INSTRUMENT INDEX 

TAG INPUT/SPAN 
.!ill:. i~ LOCATION SU'PLIER MOO€L 1(). OUTPUT/SCALE SET POINT ~ 

SOS-U-1 ~!:> M:lnltor Tank T -lA Panel 505-LCP-1 Signa 1151\18420 4-W HADC NIA 1 
Leve! 0-400" 

4-20 MAOC 
~5-Ll-l.A SO!> M:llli!.or Tank T -lA Panel 505-LCP-2 Signa 1151VB420 0-"00" N/A 1 

Level 

51.6-LSHL-1 !:>OS Monitor Ta~ T-lA Panel 505-LCP-1 Foxboro 6JU-8T- 11-20 MAOC Hi 364"(1) A,C 
Level Hlyh/Low O.ER N/A Lo 16"(0) 

!:>OS-LT-1 sus Monitor Tank T-10 Monitor Tank lA Foxooro El)l)ol- 0-400" N/A A,I,C 
Leve 1 •ttgh/Low lSAHl 4-20 HAOC 

S!b-LAHL-J SOS Monitor Tank T-lH M~nciator Ronan X2-l00) N/A NIA A 
Level High/Low Panel No. 1 

!:>ffi-LAH-)A !iOS Monltor Tank T -lH Control Rooo Parel Later Later N/A N/A A 
Level Hi!fl !:>E'C-PI-l.-) 

!:>OS-Ll•J SOS MOnt tor Tank T -lB Panel 505-LCP-1 Signa ll51VB420 4-20 HADC N/A 1 
Level 0-1100" 

S05-Ll-JA SUS Monitor Tank T-lU Panel SOS-LCP-2 Signa ll51VB420 4-20 HAOC NIA 
Level 0-1100" 

51.6-LSHL-J !:>US Monitor Tank T-18 Panel 505-LCP-1 Foxboro 6JU-BT- 4·20 HAOC HI :3611"(1) A,C · 
Lev.,l High/Low OJER N/A Lo 16"(0) 

!:>lb-LT-J sus Monitor Tank T-lB Monitor Tank lB Foxboro ElJI»>- 0-400" N/A A,J,C 
Level ISAHl 4-20 HAOC 



~pefldb t«>. 7 (Cant 'd) 

SOS INSTRI.IEHT lt«X 

lAG INRJT/SPAN 
NlJ. ~ LUCATI~ SJPPLlER HOOEL NO. OOTPUT/SCAlE SET POINT ~ 

!)U!Ht:-11 SUS Monitor rank T-lA Monitor Tank lA Drexel- Y700-2- N/A N/A Oiscomeeted 
Levt!l brook 57 None 

SO$-L9..L-ll Deleted 

!:>ll>LE-12 $0$ ltlni tor Tank T ..a Monitor Tank 18 Drexel- Y700.2- N/A N/A Disconnected 
Level broOk 57 ttlne 

SU:i-L.!>LL-12 Deleted 

Oi-kE-lXO) IX Manifold General Area Top of Rli'-1 Eberllne OAI-4 Later N/A A,l,C 
Radiation Eltmcnt 

CN-Idl/R~/ IX Hanlfola Q!neral Area Hlf>-1 Panel EE- Eberllne ECl-3 1-10,000 Later A,I,C 
H:iHH-lXUj Rauiation lnalcatlon/ ~Jof>-1 11#{/hr 

:iw Hen 

I.'N-RAHIRAI-ti- IX Hdnifold Q!neral Area RJoP-1 Panl!l Eberllne RHSU-Ru Later 511#{/hr A 
lXUj Hlyh anu Hlgn-Hlyh Ala1111 l::E-G00'-1 

I.'N-Rf. -1 X04 
lLOCdl Ll!J'lt) 
IX Manifold Effluent in Inside IX Manifold T(.)4 N-211)-BNC Later N/A A,l,C 
Line Radiation El~nt 

CN~Y-1XU4 IX Hdntfuld Effluent in Hlf>-1 Panel Aston 205 Later N/A A,l,C 
Line Hadiation EE-~fof'-1 
lliscriminator 

I.'N-KIT-lXU4 IX ~ot:~nifolo Efflwnt in Rfof'-1 Panel !oeeh- 1254 10-106 cps N/A A,I , C 
Line Raaiation lnaicator/ EE-GU.P-1 tronics 
Tr.u1Smitter 



Appendix llo. 7 (Cont'd) 

SDS INSTRUH£NT INDEX 

TAG INPUT/SPAN 
!!.Q.:. SERVICE LOCATION SUPPLIER HODEL 110. OUTPUT/SCALE SET POINT ~ 
CN-RSH-IX04 IX Hantfold Effluent tn RHP-1 Panel Hech- 1254 Later 6000 cps A,C 

Ltne Radtatton Htgh Switch EE-GRHP-1 trontcs 

CN-RE-LCOS Leakage Contat nment System Leakage Contain-
Influent Radtatton Element ment Syst~ 

Influent Ptping 

TGH N-210-BNC Later N/A A,I,C 

CN-RY-LCOS Leakage Contatnment System RKP-1 Panel Aston 205 later N/A A,I,C 
Influent Radfation EE-GRHP-1 
Dtscrtminator 

CN-R IT -LCOS Leakage Contatnment System RHP-1 Panel Mech- 1254 10-106 cps N/A A,I,C 
Influent Radtatfon EE-GRHP-1 tronfcs 
Indtcator/Tranr.~~t tt\'r 

CN-RSH-lCOS Leakage Con! ~v,tem RHP-1 Panel Hech- 1254 later 6000 cps A,C 
Influent Rao ., f< .• EE-GRHP-1 tronfcs 
Swftch 

CN-RE-VA06 Off Gas Header : tnt Off Gas Header 
Radfatton Element 

Eberl fne OAI-1 Later N/A A1 I. 

CN-R IT-VA06 Off Gas Header Influent RHP-1 Panel Eberltne ECI-1 .01-100Hr/hr N/A A.I 
Radfatton Indfcator/ EE-GRHP-1 
T ransmf tter 

CN-RSH-VA06 Off Gas Header InfluQnt RHP-1 Panel 
Radtatton Htgh Swttch EE-GRHP-1 

Eberlfne ECI-1 later 1. Sri!/hr A 

CN-RE-PH07 "A" Zeolite Beds Effluent TGH N-210-BNC later N/A A.I 
Radfatfon EleaQnt 



Appendix No. 7 (Cont'd) 

SOS INSTRUMENT INDEX 

TAG INPUT /SPAN 
NO. .lli!ill. LOCATIOPI SIJPIIt iER MODEL NO. OUTPUT/SCALE SET POINT ~ 
CN-RY-PfoC7 •A• leolfte Beds Effluent RHP-1 Panel Aston 205 later N/A A, I 

Radfatfon Dfscrfmtnator EE-GRHP-1 

CN-R IT /RSH- •A• Zeolfte Beds Effluent RHP-1 Panel Hech- 1254 10-106 cps 9X1o5 A,I 
PH07 Radfatfon Indicator/ EE-GRHP-1 tronfcs cps 

T ransmttter/swl tch 

CN-RE-PI«)B •B• Zeolfte S~ds Effluent TGH 
Radiation Element 

N-210-BNC Later N/A A,I 

CN-RY-PHOB ~s· Zeolf te Beds Effluent RHP-1 Panel Aston 205 Later N/A A,i 
Radfatfon Otscrl~lnatfon EE-GRHP-1 

CN·R IT /RSH- •s• Zeolfte Beds Effluent RHP-1 Panel Hech- 1254 10-106 cps 9xto5 A, I 
PMOS Radiation Indicator/ EE-GRHP-1 tronlcs cps 

Transmltter/swt tc h 

CII-RE-PH09 •c• Z~ol fte Beds Efflu~nt TGH 
Radiation El~nt 

H-210-BIIC later N/A A,l 

CN-RY·P~' •r.• leolfte Beds Effluent RMP-1 Panel Aston 205 later later A,I 
Radlat lon Discriminator EE-GRHP-1 

10-106 cps 9X1ol CN· R IT /RSH- ·c· Zeol fte Beds Effluent R~IP-1 Panel Hech- 1254 A,l 
PM09 Radiation Indicator/ EE·GRHP-1 tronlcs cps 

T ransnfttal/swltch 

CN· RE·PH10 Catton Beds Influent TGH N-210-BNC later later A, I 
Radiation Element 

CII-RY ·PM10 Catton Beds Influent RHP-1 Panel Aston 205 Later Later A,I 
Radiation Discriminator EE-GRHP·1 



Appendix No. 7 (Cont'dl 

SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
110. SERVICE lOCATIOII SUPPLIER MODEl NO. OUTPUT/SCALE SET POINT REMARJ(S 

CN·RIT/RStt- Catton Beds Influent RMP-1 Panel Mcch· 1254 10-106 cps 9X1oz A, I 
PHlO Radiation Indicator/ EE-GRMP-1 tn~nlcs cps 

TranSIII tter/Swl tch 

CN-RE·PMll Catton Beds Effluent TGH N-210-BNC later later A,l 
Radiation Element 

CN·RY-PHll Catton Beds Effluent RHP-1 Panel Aston 205 later later A,l 
Radiation Discriminator EE·GR•tP-1 

CN·RIT/RSH- Catton Beds Effluent RHP-1 Panel Hcch· 1254 10-106 cps 9X1o2 A,l 
PHll Radiation Indicator/ EE·GRHP·l tn~nlcs cps 

Transmltter/swl tch 

CN·RE-VA12 Off Gas Particulate Eber11ne PING-lA later later A,l 
Sample Radiation Element 

CN-RIT-VA12 Off Gas Particulate Sample Packaged Off Gas Eberlf ne later later later A,l 
Radiation Indicator/ S"""ler 
Tr.snsmltter 
High 

CN·RSH-VA12 Off Gas Particulate Sample Packaged Off Gas Eberlfne later later later A 
Radiation Switch Sampler 

CN-RAH·VA12 Off Gas Particulate Packaged Off Gas Eberlf ne later later later A 
Sampler Radiation Alarm S~ler 
High 

C'I·RR·VA12 Off Gas Particulate Packaged Off Gas Eberlfne later later later 
Soll:.pler Radiation Recorder Sampler 
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SOS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER HODEL NO. OUTPUT/SCALE SET POINT REHARI{S 

CN-RE- VA13 Off Gas Charcoal Sampler Packaged Off Gas Eberlfne Later Later Later A. I 
Radiation Element Saq>ler 

CN-RIT· YA13 Off Gas Charcoal Sampler 
Radiation Indicator/ 

Packaged Off Gas 
Sampler 

Eberlfne later Later later A.I 

Transml tter 

CN-RSH-VA13 Off Gas Charcoal Sampler 
Radiation Switch ijfgh 

Packaged Off Gas 
Sampler 

Eberlfne Later later later A 

CN-R.AH-VA13 Off Gas Charcoal Sampler Packaged Off Gas Eberlfne later later later A 
Radtatt on Alarm High Sampler 

CN·RR·YA13 Off Gas Charcoal Sampler Packaged Off Gas Eber1fne later later later 
Radiation Recorder Sampler 

CN-RE-VA14 Off Gas Ion Chamber Packaged Off Gas Eberlfne later Later Later A.I 
Saq>ler Radtatton Element Sampler 

CN-RIT•VA14 Off Gas Ion Chamber Packaged Off Gas Eberlfne later later Later A. I 
Sampler Radfatton Sampler 
Indfcator/Transmftter 

CN· RSH- YAI4 Off Gas Ion Chamber Packaged Off Gas Eberlfne later Later later A 
Saq> 1 er Rad fat f on Swftc h Sampler 
Hfgh 

CN·RAH·YA14 Off Gas Ion Chamber Packaged Off Gas Eberlfne PING·1A Later later A 
Sampler Radfatfon Alarm Sampler 

CN-RR-VA14 Off Gas Ion Chamber Packaged Off Gas Eberlfne PING-1A 10-106 N/A 
Sampler Radiation Recorder Sampler 
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SOS INSTRUMENT INDEX .. 
TAG INPUT/SPAII 
110. SERVICE LOCATION SUPPLIER HODEL NO. OUTPUT/SCALE SET POINT REMARKS 

CN·RA·AS15 Coamon Alana for RMP-1 Surge Tank Sktd Ronan 50611 later N/A A 
Adjacent to 
Annunctatton Panel 

CN-RR·RR16 Radtatton Recorder RHP-1 Panel lies- HllE N/A 
EE-GRHP-1 trontcs 

CN·RE·PF17 Post Ftlter Influent Post Ffl ter Eberlf ne RD-22 N/A 
Radfatfon Element Influent lfne 

CN·Rl-PFI7 Post Ftlter Influent Post Fflter ltd Eberlt ne SAH-2 o to SX1os N/A 
Rddfatton lndfcatton Cplll 

CN·RE-PF18 Post Fflter Effluent Post Fflter Eberltne RD-22 N/A 
Radfatton Element Effluent Lfne 

CN-RI-PF18 Post Fflter Effluent Post Fflter ltd Eberlfne SAH·2 o to sxtoS N/A 
Radfatfon lndfcatfon Cplll 
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~S INS TRl»£NT lt()£Y. 

TAG li'AJT/SPAN 

~ ~ LOCATION SUPFUER Mllk'l. t«). OUTPUT /SCALE SET POINT ~ 

FCC--Ll·l~ fuel Transrer Canal Level SPC-~L-3 wes- 7<!01 10-50 IIIAdc N/A !-(previously 
tronics Q-500" we tagged 

RC-l.l-102A) 

n :c-L r -liT.! llelt!teu 

FCC--Ll~-103 Deleted 

fU::-f 1CV-1U4 oeleteu 

n;c-Pl-3 fuel Tunsl'er Olnal Drain HanitolCI Later Later 0-200 psig N/A 1 
Line Pressure Ga~)e (in containment) 0-200 pslg 

KC-Ll-lU.l Heactor/llf Level SPC~L-l wes- 7201 lo-50 mAde NIA 1 
tronl.cs 0-100" we 

R:-LIC-10.! llf Level COntrol SPC-~L-3 foxboro 62H 10-50 mAOe u. C-(prevlous1y 
(proport iooaU 50-10 mAde tagged 

SPC-LlC-3A) 

KL:-Ll-10:.! ~dClor/lif Level HC--LCP-1 foxboro El»4 0-36 psig NIA 1/C 
tf<lll41 1 o-50 IIIAOe 

io.:-Ll-10/A Heactor/llf Level (}j-~-1 GE lliGI 10-50 IIIAdc N/A I 
157Cjj653TA Q-100" we 

HC-LAtl-10) llf Level Hi ~-~-} N/A N/A A 

~-LAL-lUJ llf Level Lo SPC~L-3 NIA N/A A 

KC--Lb-lOJ Heactor/llf l.evel HC-LCP1 Barton 258 0-3.6 psig Hl-78"WC(I) 
Lo-54"WC(O) C 

HC 4.1\H -lU .!A llf Level Hl (}j-~-1 Honan X2-1003 NIA N/A A 

It; -l.At:-10 .lH Uf ~vel Lo (}j..f'NL-1 Honan X2-l003 N/A NIA A 
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SOS INS T Rt.t4EN T It« X 

lAC ltf'UT/SPAN 
~ ~ LOCAllOO Sl..f'PLIER HOOEL NO. OUTPUT/SCALE SET POINT ~ 
RC-fiCV-104 IIF Bubbler Regulator Panel RC-LCPl Moore 62VNA N/A 2.5 O'H C,I 

RC-PAL-105 llF Bubbler Air Supply Control Room Later Later N/A N/A A 
Pressure Panel SPC-PNL-3 

HC-PSL-105 IIF Bubbler Air Supply Panel RC-LCPl Static- 4N-K4 0-20 pslg 15 pslg(O) A 
Pressure 0-Rlng N/A 
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(Refer to Table 1) 
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Isotope 

H-:S 

Sr-89 

Sr-90 

Sb-125 

cs-134 

Cs-137 

pH 

Boron 

Na 

Volune 

Appendix e 
Typical Results of Analysis from 

the Reactor Coolant System Water and 
the Containment Sump water 

Radionuclide Concentrations 
uCi/ml 

Reactor 
coolant 
System 

Containment 
Sllnp . 

(Sample Results February, 198l)(Decayed to October, 1980) 

0,066 0.97 

0.25 (not analyzed 2-81) 0.18 

2:S 2.64 

1.6 x lo-:S (not analyzed 
2-81) 0.0091 

:S.4 27.7 

25 172 

7.6 8.6 

3800 Pill'! 2000 ppm 

1240 ppm (not analyzed 
2-81) llOOppm 

88000 gallons 625000 gallonsl 

1 The containment s~ velure is increasing about 150 gallons/day due to 
lez~age from the Reactor Coolant System. 
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Appendi ll llo. 9 (con' t) 
S.O.S. 0~/o\/ING LlST 

TlTLE 

Oewaterfng Station Pipe Bending Details 

Dewatering Station lon Ellchanger Vessels -
Afr/llz/ Emergency OeQineralfzed Water Supply 

Dewatering Station Alr/N2/ Er.lergency 
Demineralized Water Inlet 

Dewatering Statton Filter Vessels Air/Nz/ 
Emergency Demineralized Water Supply 

Dewatering Station Dealnerallzed Water Froa Jon 
Eltchanger Vessels to Off-Gas Separator 

Dewatering Station Filter Vessel Outlet 

Dewatering Station Oemluerallzl!d Water Supply 

Dewaterin9 Station Remote Disconnect Tool Pipe 
Elltensions 

Dewatering Station Reaote Uisconnect Tool Pipe 
Extensions 

Prefll ter 125 Micron Assembly 

Pre fl1 tor 124 HI cron, Ffl ter Cylt nder Details 

Prefilter 125 Micron, Head Details 

Fl nal Filter, 10 1·11 cron 

Final Filter, 10 Micron, Hlsc. Detafh 

Final Filter, Filter Subas,er.lbly and Hisc. 
Details 

1on Exchanger Assembly 'ol/o Agitator 

Top Head A~scmbly and Details 



ORAIIIIIG tiD. 

R\13501-052-01 Sht. 3 of 3 

R\£3 501-058-02 

R\13501-059-01 

Rll3501-081-0l 

RII350l-081-02 

RlllSOl-081-03 

Rll3501-081-Q.l 

RII3501-081-05 

R\13501-081-06 

R\13501-082-02 

RII3501-082-02-0Z 

RII3501-0i32-03 

RllJ 501-082-03-01 

RII3501-082-03-0Z 

R\13501-082-04 

RID50l-Oil2-04-0l 

Appendix No.9 (con't) 
S.O.S. DRAI!ING LIST 

TITLE 

BottOD Skirt and Asse~ly 

Shielding Cylinder for Feed Punp Removal and 
for Gas Pur.~p Rec:ova 1 

Personnel Crane Basket Assembly 

Valve Extension 1" Rising Ste~ Dlaph. Valve 

Valve Stem Extensions 1/2", 3/4", 1" and 1 1/l" 
ITT Grlnnel Ball Valves 

Valve Ster::t htenslons 1/4" Ball, 1/4" lleedle 
and 3/B" Ball Whitey Series 43, 44 and IRS 4 
Resp. 

Valve Steo Extension Pneumatic Operator 

Valve Stem Extensions 1" ITT Grinnell Ball 
Valves 

Valve Steo Extensions 1" Rising Stern Dfaph. 
Valve 

Rack IIA Wiring Diagram 

Ion Elich anger Rack I IA El c!ctrfcal 
(Instrut~entatfon) Plan and ElevHions 

Rack I A Ill rf ng Diagram 

Rack lA Elementary 

Ion/Cation Exchanger Rack I Electrical 
(Instrumentation) Plan and Elevations 

Fflte,. Han! fold llfdng Olag,.ar::t 

Ffl te,. Hanffol d El ernentary 



ORAWltiG t{). 

RIOSOl-082.04-02 

RWJSOl-082-05 

RW3501-Q82-D5-0l 

RW3501-082-05-02 

RI0501-082-07 

RW350l-Q82-07-02 

RW3501-Q82-Q8 

RIOSOl-082-08-01 

RW3501-082-08-D2 

RW350l-o82-D9 

RW350l-082-09-0l 

RW3501-082-09-D2 

RWJSOl-082-10 

RIOSOl-082-lG-02 

Appendix No. 9 (Cont 'd) 
S.o.s. DRAWING LIST 

.!!!!& 
filter Manifold Electrical (Instrumentation) 
Plan and Elevations 

Exchanger Manifold Wiring Diagram 

Exchanger Manifold Elementary 

Exchanger Manifold Electrical (Instrumentation) 
Plan and Elevations 

Intermediate Level Sampling Glove Sox 

Intermediate Level Sample Glove Box (Electrical 
Instrumentation) Plan and Elevations 

RCS Clean-up Manifold Wiring Diagram 

RCS Clean-4J Manifold Elementary 

RCS Manifold Electrical (Instrumentation) Plan 
and Elevation 

Hi-Rad filter Glove Box Wiring Diagram 

Hi-Rad filter Glove Box Elementary 

Hi-Red filter Sample Glove Box Electrical 
(Instrumentation) Plan and Elevations 

Hi-Rad feed Sample Clove Box Wi:lng Diagram 

H1-Rad feed Sample Clove Box Electrical 
(Instrumentation) Plan and Elevations 



DAA\Illl:i 110. 

RID501-08Z-11 

RW3501-08Z-ll-OZ 

RW3501-082-11-03 

RI.'3501-082-1Z 

RI.'3501-084-01 Sht. 1 of Z 

Rl.'3501-084-01 Sht. 2 of 2 

RI.'3501-IDX-01 

Rl.'3501-IDX-OZ 

FSt:-1743-3060 

PI -35675 

106-057080-999 

3;75-EOl9 

3475-£031 

3475-£032 

3475-£119 

3475-£125 

3475-£796 

3475-£798 

Appendix llo. 9 (con' t) 
S.O.S. DRAillll~ LIST 

!!.!!:!. 
Beta Honitor Manifold lliring Diagrasl 

Beta Honi tori ng Manifold Electrt ca 1 
(I nstrumentatfonl Plan and Elevations 

Beta Honi tor Manffol d Hegoh=eter Rea11ugs 

Dewatering Station Wiring Diagrac 

Shielded Pipe Chase Asser.lbly 5Z7A-Ol-C 

Shielded Pipe Chase Details 

Filter Kanffol d Index 

Filter Rack Piping Index 

Off-Gas Air Filtration Syster.~ Arrangeoent (HS:. 
Drawing) 

Mine Safety Appliance Contactor Panel 
(Chrooal 011 Ow g. l 

Duct Heater (Chi"'CCalox Dwg.) 

480V ootor control center aux. one line diagraQ 

480V unit sub sta. one line diag. 

Hi sc. PWR Pill schedules for Subcerged 
Oecineralizer Systec 

Fuel Handling Bldg. ele. 347'6" conduit plan 
for SDS ( SH 1) 

FHB ele. 341'6• conduit plan for SDS (SH 2) 

!Hock dlag. 480V USS 2-32 

£11t. conn. for 4BOV USS 2-32 



OAAIIING 1() . 

J47.5-E799 

JA7.5-E800 

J47.5-EB04 

JA7.5-E805 

347.5-EB06 

JA7.5-E807 

347.5-EBOB 

J47.5-E009 

JA7.5-E810 

347.5-EBll 

347.5-EB12 

347.5-EBl) 

J47.5-E814 

J47.5-E!H5 

J47.5-E816 

J47.5-EB17 

Appenoix No. 9 (Cont'd) 
S.O.S. ORAWlNG LIST 

.!!1ll. 
Int. and ext. com. for JoCC 2-J2B (section 5 
rear) 

Int. conn. for USS 2-J2 Lnit 12 

Block oiag. misc. 50S 

Block oiag. mlSc. SOS 

Block diag . misc. SOS 

BloCk diag. misc. SOS 

Block dlag. misc. SDS 

Inter. ano ext. conn. for 2-328 (section l 
front) 

Conn. diag. for ann. PNL No. l 

Com. diag. Hi-Rao Filter 5a~Tple Glove 6ox 
527-A-01 

Com. diag. Hi-Rad Filter 5a~rPle Glove Box 
.JLt-A-01 

Com. Oiag. Off-Gas Separator LVL inst. raCk 

Conn. oiag. for ll'lit 3A of 50S 

Com. diag. for ll'lit IIA or SDS 

Conn. dia']. for ll'lit lA or 505 

Conn. diag. for Filter Manifold of SOS 



DRAIIING NO. 

3475·[820 

3475-£821 

3475-£822 

347S-E823 

3475-£824 

3475·£825 

3475-£826 

3475·[827 

3475-£828 

347!i ·(329 

3475-[830 

347S·E831 

3475-[832 

3475-£833 

J475-E834 

J475-E835 

J475-E836 

Appendix llo. 9 (con' t) 
S.O.S. DRAIIING LIST 

TITLE 

Conn. diag. for local starter CN 60 for leaotage 
contailll:lent puop 527 GM-05 

Conn. diag. for local starter Cll 58 for Off·Gas 
Blower puop 527 GH-04 

Conn. diag. for 1 o~al starter Cll 55 for 0 ff-Gas 
Bottoos Puop 527 GM-OZ 

Conn. dfag. Hi·Rad Feed Saople Glove Box 
527-A·04 

Conn. diag. Ion Exchanger Hanf fold 

Conn. dfag. fnt. lvl. Saople Glove Box 527·A·03 

CJnn. diag. Beta Honf tor Hanffol d 527·A·02 

Conn. dfag . "Off·Gas HDR" Tern. Box CN 70 and 
PI/PS~/PSHH-527·18 and RE·527·18 

Eler:~. dfag . SDS 480V Feed Puop 527 GM-01 

Eleo. dfag. SDS 480V Off-Gas Blower and Leak 
Cont. pur:1p 

Eleo. dfag. SDS Off·Gas Botton pur.tp 527 GH-02 

El eo. df a g. SDS 480V Off·Gas HTR 527·E·01 

Conn. d! a g. HTR cont. PNL for 0 ff·Ga s HTR 
527-£ ·01 

Conn. d~ag. rad . mor.. PilL RI.P.1 (Sh. 1 of 3) 

Conn. dfag. rad. mon. PNL RHP.1 (Sh. 2 or 31 

Conn. diag. rad. mon. PNL Rl.f' .1 ( Sh. 3 of 3) 

Conn. dfag. for RCS Clean-Up 1-lanffold 



DRAWIN& t(). 

:3475-£8:37 

:3475-ESJB 

3475-E839 

3475-E852 

3475-E853 

3475-E886 

"3475-E887 

:3475-£892 

3475-E893 

3475-E894 

:3475-£895 

3475-E903 

3475-B"4-EB19 

3475-61+-E820 

)475-BK-E821 

Appenoix No. 9 (Coot 'o) 
S.O.S. DRAWINC LIST 

.!l!!& 
BlOCk oiag. misc. 50S 

Conn. diag. de.atering station 

Elec~. diag. Rad. lobnitor PNL RH'-1 control and 
alarm 

Com. diag. for ~-527-11, 12 and 1:3 ana 
RAH-527-11 

Elem. diag. R.B. 11aste Pu~ WG-P-1 

Elem. diag. sol. valve AV-01, AV-ll2 and SV-1:3 

BlOCk d1ag. 50S misc. Rad. Jotlnitor 

Conn. diag. f"llter Containnent Q.ad. det. 1nst . 
rack 

Int. and ext. com. for LCL cont . F'NL II'G 149 

Elem. diag. alarms - cont . PNL C'N-F'N...-I 

Int . and ext. COtWl. for cont. PNL [N..PNL-1 (Sh. 
1 or 2) 

Int. and ext. com. for cont. PNL CN-PNL-l (Sh. 
2 of 2) 

Conn. diag. for hoist 527-T -ll4 

BHl or e~aterial for local starter CN 52 

Bill of caterial for local starter CN 60 

Bill or material for local starter CN 58 



ORAIIING NO. 

3475-~E822 

2-l<fJ4-SOS01 

2-0JR-6201 

2~21-ooa 

2-QlR-6201 

2-ill-005 

2-EJS..UWCOl 

2-E3b-OIIC02 

2-88-f : 02 

2-E38-5050i 

~-E38-5U502 

2-~B-SlJ503 

2-EJB-50504 

2-EJI:l-5~5 

2-E76-0IIC01 

Appenoix No. 9 (Coot •a) 
S.O.S. DRAwiNG LIST 

TITLE 

Bill of material for lccal starter CN 55 

Pipir.g ana Instrument Diagram, SOS f'eea ana 
Monitor Tanf< System 

Pi~ing and Instrument Diagram, Demineralized 
Service water 

Piping ana Instrument Oiugram, Processed water 
Storage and Recycle System 

General Arrangement, sos Monitor Tanks, F't.el 
Handling Builaing, El. 305 • D" 

f'H3, El. 305'0", 50S Equi~X~~ent, f'ounoations ana 
Misc. Support Steel 

f'tf:t, El. 305 'O", 50S equipment, f'ounaat \ons 
Reinforcing Details 

Civil Structural Stanaaras, Anchor 9olt 
Scneaule and Details 

f'tfl, SOS Equipr:~ent rOU'lOations Reinforcing Bar 
Ust 

Cne Line Oiagra.'ll 505 Aomin. Builoing 

vonnection Diagram, OWC-STR-1 & Terminal ao~ 

Connection Diagra.'ll, DWC-hS-1266 & OWC-HS-1 

Connection Diagram, RC-LCPl 

COnnection Diagram, Local COntrol Panel 505-LCPl 

Connection Diagram, Local Control Pane! S05-LCP2 

COnnection Diagram, sos Monitor Tank Transfer 
PUmp Local Starters 

connection Diagram, 505 Misc . Devices 

Connection Diagram, 505 Misc. Term Bo~es 



-----------------c--~~ --

DAAiflNG ~. 

2-E7~1£02 

2-E7 6-l.lW(l)' 

2-E76-~0S01 

.t-E76-S0~2 

2-E76-~0SO:J 

2-t76-SUS04 

2-£c:~o-SOS02 

2-Eti!-OIC-01 

2-E81-RC~2 

2-E!!l-50501 

2-J~Ol 

2-U5-002 

2-J2!>-00} 

2-J.l!l-005 

2-J25-UU7 

2-~l!l-oll, ~t. 1 

2-J.t5-lliJ 

2-J71-~~l 

2-J71-SDSO.! 

~~+>penob 1-10. 5I (Cont 'o) 
S.O.S. ORA~lNC LIST 

!.!!!& 
Isolating valve WOL-V40 

!IF Level Ala~s 

Schematic Oidgram, SOS Monitoring Tan~ Transfer 
~ (PlA) 

Scnematic Oiayram, SOS Monitoring Tan~ Transfer 
~ (PiB) 

Schematic Diagram, SOS Monitor TanK Inlet valves 

Scnematic uiagram, SDS Misc. Instrumentation 
ano Alarms 

8111 of Materials, Local Control Panel, 
505-LCP-1 

Bill of Matenals, Local control Panel, 
505-LCP-2 

owe Pull Slips 

RCS water level monitoring pull sllps 

50S Pull Slips 

Instrument Piping Class ~pecificatlon 

Installation Details 

Installation Details 

Installatlon Details 

Installation Details 

Installation uetails, Reactor/Hefueling canal 
water Level Monitoring System 

Installation Oetalls, IIf water Level 
MOnitoring System 

Instrument Hack Layout, Instrument Rack SOS-R-1 

Instrument Rack Layout, Instrument HaCk 505-R-2 



ORAoHNG NO. 

2-J7J-SCBI1 

2-J7J-SUS02 

2-J7J-Slb-03 

2-J711-SUS01 

2-J7l.-SlJSlJ2 

2-J74-SDS03 

2-J711-SOS04 

2-J75-RC02 

2-J75-SlJSOl 

2-J75-SCBI2 

2-J75-SUS03 

2-J75-SOS04 

2-J77-~S01 

2-J77-SOS02 

2-J77-SUS03 

2-J78-SOSOl 

2-J78-SOS02 

2-f>(}i..()Ol 

:l-PJ.S-oOl 

Appenoh too. 9 (Cmt 'a) 
S.O.S. URA~ING LIST 

Panel Drawing, SDS Feeo ana lt:lnitor Tank, Panel 
505-LCP-1 

Panel Drawing, SOS Feeo ano 1-\Jnitor Tank, Panel 
505-LCP-2 

Panel Drawing, SOS Control 'P,mel-o--PNL-1 

Instrument Installation Detail, SOS lt:lnitor 
Tank Transfer Pump P-lA Disd'large 

Instru.-nent Installation Detail, S:JS lt:lnitor 
Tank Transfer Pucp P-lo DisCharge 

Instrument Installation Detail, SDS Monitor 
Tank T-lA 

Inst~nt Installation Detail, SOS Monitor 
Tank T-1~ 

Loop Oiagrac, RC Syst~ water Level lt:Jntoring 
Systern 

LOop Diagram, SOS Monitor Tanl T-1~ Level 

Looo Diagram, 50S Monitor Tank T-lB Level 

LOop Diagram, 50S Monitor Ta:11<, P-lA Disd'large 

Loop Diagram, sos Monitor Tank, P-lB Discnarge 

Logic Diagrae~, 50S reeo ana ~t:~nltor Tank 
Transfer Pum;lS 

Logic Diagram, 50S Feed and Monitor Tank Inlet 
Valves 

Logic Dlagrar.~, SOS Feed ana Monitor Tank lUatii!S 

Level Setting Diagrar.-, SOS Monitor Tank, T-lA 

Level Setting Diagram, SOS Monitor Tank, T-lB 

HVAC, Partial Plans 

.. au ana Floor Penetration Sct'ledule 

.I 



ORAo~lNG hO. 

2-Pi5..Q02 

2-PSO-CWOi 

2-P60-SOS01 

2-P60-505ll2 

2-P60-SOS03 

2-P64-SUS01 

2-P64-SOS03 

2-E21-SOS01 

2-M.lOQ.'\-DOOOl-01 

2-~~-6201 

JS082080 

20-950-29-001 Snt. 1 or 2 

4!0-950-29-QOl Snt. 2 or 2 

2C-950-i9..Q02 

2E-950..Q2.{)0l 

Appenoix No. 9 (COnt 'a) 
S.O.S. DRARlNG LIST 

!.!.!!± 
Wall anc Floor Penetration Scneoule 

Piping Is~tric, Oemineralizeo w~ter System, 
Ftti, lXlit 1/I.Klit 2 COrrioor 

Piping Isometric, 
Building 

50S, Aux ana Fuel Hancling 

Piping Isometric, sos, Aux ana Fuel HanoUng 
Building 

Piping Isometric, 
Building 

sos, Aux ana Fuel Hanoling 

Hanger Details, Oemlneralizeo water System, 
F'I-S, lXlit lllrit 2 corrioor 

Hanger Details, sos Feed ana Monitor Tank 
System, Aux ano Fuel Hanoling Blog. 

Hanger Details, 50S Feeo ana Monitor Tank 
System, Aux and Fuel Hanoling Blog. 

Hanger Details SOS Feeo ana Monitor Tank 
System, Aux ana Fuel Hanoling Blog. 

SU5-01e Line Oiagram 

Two 12,000 Gallon, 96" O.D. x 32'0", Straignt 
Shell Water Stora~1 Tanks, Buffalo Tank 

Grolllding and Raceway, Subr.lerged OemineraUzer 
System 

SOS Graphic Display 

SD5 Oemineralizer Liner 

50S Demineraiizer Liner 

50S Spray Header Assembly 

50S Pian View 



lJRAii1NG Ml. 

:tU-950-29-00J snt. 1 of J 

4!1J-950-29-00J snt. 2 of J 

2D-9r.u-29-00J snt. J of J 

20-950-29..004 snt. 1 of J 

20-950-29-004 snt. 2 of J 

20-950-29..004 !>llt. ) 0 f ) 

2C-950-29-005 Stlt. 1 of 2 

2C-950-29-005 Stlt. 2 of 2 

2C-950-29..006 

4£1-950-29-007 

20-950-29..008 

lLJ-950-29-009 snt. 1 of 2 

20-950-29-009 Sht. 2 of 2 

20-950-29-olo snt. 1 of 2 

20-!150-29-0lO snt. 2 of 2 

20-950-29-0ll snt. 1 of 2 

20-950-29-011 Stlt. 2 of 2 

2C-9!10-2l-00l 

2C-95u-21..002 

2R-950-21-001 

Appenob No. 9 (COnt 'a) 
S.O.S. ORAW1NG LIST 

!!!!:f 
S05 Prefilter 125 lo\lcron Assernoly 

50S Prefilter 125 Micron Head Details 

SDS Prefilter 125 Micron tilter Cylinder Details 

50S tinal tllter 10 Microns 

S05 tinal tilter 10 Microns Misc. Details 

SOS tinal tilter 10 Microns tilter Suo-Assemoly 
ano Misc. Details 

50S Plug 

~OS Plug Tool 

50S vent ~se Retainer Clip 

S05 tt)se Support 

30S 1on E.xchai'J,ler Off-Gas System Connection 
Ootions 

SDS ExCf'langer U fting Yol<e Replacement Assembly 

SOS ExCf'langer Ufting YOI<e Details 

SDS unspent Exchanger Lifting Yoke Replacement 
tlsserroly 

SOS unspent Excha~er Lifting Yoke Uetails 

Excnanger Retrieval Tool Assernoly 

Exchanger Retrieval 1Jol Details 

Sunp Sucker P ano 10 Surface water Suction reeo 
Tankage till System 

SOS P and 10 Beta Monitoring Manifolo 

P ano 10 CQr.~Poslte Suomergeo Demlneralizer 
System 



~~ 

2-M7.5>-UWC01 

2-H7~ 1wC02 

2-P7()..()WC01 

2-J77-0IICOl 

2-J77-0wC02 

2-J77-0WCOJ 

2-J77 -Owal4 

2-J78:-0WC01 

2-P7u-F'CC02 

2-J77-F'CC01 

2-CXP-1306 

lll2771BC (B&W) 

~peoob No. 9 (Cont 'O) 
S.O.S. ORAdt.G LIST 

!!!!&. 
Sdle~~~atic Oiagra= - llf" Processing System (1 of 
2) 

Scheaatic Diagram - llf" Processing Syste::~ (2 of 
2) 

Piping Co~ite - Oefueling hater Cleanup 
System - Reactor Builoing 

LOgic Diagram - IIF" F'ill Isolation valve WOL-V40 

Logic Oiagra~ - IIF" Processing Rump DftC-P-1 

Logic Diagrar:~ - llf" Level Alarm 

LOgic Oiagram - llf" Klsc. Alarms 

Level Setting Diagram, Internals Inaedng 
F'ixture 

Reactor Builctlng ~ ana F'uel Transfer canal 
Draining Networl< 

Logic Diagram - F'uel Transfer canal Surface 
Suction Pump (F'CC-P-1) 

Reactor Bullolng IIF' Platform Plans, Sections, 
Details 

wiring Diagram - w~ter Level Sensing System 



Appendf x No. 10 

to 

Subl:lerged Det~fneral fzer SysterJ 

Systeo Desfgn Oescrfptfon 

Tftle 

S.D. S Valve List 



TYPE, WlN.Jf'ACTI.ft:R & MATERIAL 
VALVE t(), ~ DESCRIPTI~ ~L NlH&R SP£CIFICAT ION 

rn-V-FL-1 1 l/2" Fllter Manlfolo JOOI Ball Val..e 527-L-5002 ·-
Influent Isolation sw Jl6 ss 

ITT Grimell 
1 112"-302J-l-l 

(}l-V-FL-2 1 112" filter loOnifold 1501 Swing Check 527-t.-5010 
(V-527-6)• Influent Check BW Jl6 SS 

Alloyco Fig. 476 

(}l-V-FL-J 1 112" filter Influent JCOI Ball valve 527-t.-5002 
(V-526-9) • Sa~le Throttle sw Jl6 ss 

ITT Grinnell 
1 l/2"-J02J-l-l 

(}l-V-FL-4 }/4" Filter klnifold JCOI Ball valve 527-L-5002 
(V-527-U)• Flush Isolation sw Jl6 ss 

ITT Grinnell 
J/4"-X'2J-l-l 

(}l-V-FL-5 1 112" Pre-filter Inlet 1751 Diaphrag~ Valve 527-l.-5009 
(V-527-13) • Isolatloo sw J04 ss 

ITT Grinnell Fig. 2471 

(}l-V-FL-6 1 l/2" Final Filter Outlet JCOI Ball valve 527-t.-5002 
(V-527-14) • Isolation sw Jl6 ss 

ITT Grinnell 
1 112"-302}-l-1 

(}l-V-FL-7 1 112" Prefilter vent 22001 Two way Cteck 527-L-SOJJ 
QJick Disconnect Cotpling 
Hansen 112-lf< 

(}l-V-FL-J 1 112" Prefilter Outlet 22001 Two Way Check 527-l.-500) 
QJlck Olscomect Col.4)ling 
tt~nsen 112-tf< 

04-V-FL-9 1 112" Prefilter Inlet 22001 Two way Check 54!7-t.-SOJJ 
Q.Jick Disconnect Cotpling 
Hansen 1 12-tf< 

• (Print No.) - 1 - )18) 
(Reset) 



Tyf£ . WltU"ACTLKR ! MATERIAL 
VALVE I(). mg_ OESCRIPT ION 1401.fL tlll48ER SPEC lfl CJ\ T ION 

0.-1-FL-10 )/4" Final Filter vent JOOI Ball Valve 527-L-5002 
l V-527-18) • Isolation 5W )16 55 

I TJ Crlmell 
J/4"-J02l-l-1 

01-V-F'L-11 )/4" Pre-i-i1ter vent Isolation JOOI Ball Valve 527-t.-5002 
(V-.527-19) • sw )16 55 

nr Grlmell 
)/4"-J02J-l-l 

<N-V-F'L-12 )/4" Filter Flush Line Check 1501 Swing Check 527-t. -5010 
(V-527-20) • BW )i6 S:, 

Al1oyco Figure 476 

01-V-F'L-13 l 112" Final Filter vent 22001 Two way Check 
lj.Jick Disconnect Colf)lJng 

527-L-500) 

Hansen I 12-HK 

<N-V-F'L-14 1 112" Final Filter Outlet 22001 Two Way Check 
Q.Jick Disconnect Colf)l ing 

527-t. -500) 

ttanscn 112-tt< 

01-V-F'L-15 l 112" Final Filter Inlet 22001 Two Way Check 527-L-500) 
!)..lick 01 scamcct Colf)ling 
Hansen I 12-lf< 

~-V-FL-16 )/4" Filter Hanlfola Flush JOOI Oall valve 527-L-5002 
(V-527-24) • Isolation 5W )16 5S 

ITT Grinnell 
)/4"-302)-1-1 

01-V-F'L-17 l/2" Pressure Instrunent lOOI Dall valve 527-t.-5002 
Isolation Uetween Pre- sw )16 ss 
Filter ona F!nal Filter ITT Grinnell 

112"-)02)-1-1 

01-V-F'L-18 1 l/2" Pool Sklrrrncr Suction Check 1501 Swing Check 527-t.-5010 
5W .)16 55 
LO<llSh 
526l-o607-1511 

• (Print tlo.) - 2 - )/8) 

(Peset) 



TYPE, MA~ACTIJ£R & MATERIAL 
VALVE t{), ~ OESCRI PT ION ~L NIJ4BER SPECI''ICAT ION 

CN-V-fL-19 3/414 Pool Ski1111'er F\Jq, Vent 1501 Globe 
and Prlme Isolation Stainless Steel 

Alloyco figure 114 

Oi-V-fL-20 3/8" filter Manifold flush and ~hltey Ball Valve 
Drain Connection ss 436 

Oi-v-IX-21 through 23 Deleted 

CN-V-IX-24 . 1" ·Ix !oenifold ~ply Line 3001 Ball Valve with Vahe: 
(V-527-21)• ft.lto. Isolation Pneumatic Actuator 527-L-5002 

sw 316 ss 
1 "-3023-1-1 Actuator: 

527-L-5011 

Oi-V-IX-25 1" Train 11 Ion Exdlargers 2001 Diaphragm Valve 527-L-5009 
(V-527-22) • Inlet lsc-lation ITT G1innell fig. 2471 

sw JOb ss 
Ethyl•:ne Propylene Oia;:tlragm 

Oi-V-IX-26 1" Train 12 lo1. Exdlargers 200~ Dlaphrag~ valve 527-L-S<ll9 
(V-527-23) • lnlct lsolati ........ T:r Grinnell fig. 2471 

sw 304 ss 
Ethylene Propylt'f'C Oh:tlr&!IO 

• (Print No.) - 3 - ?~~et) 



TYPE, W\NtFACTURER & MATERIAL 
VALVE NO. ~ OESCRIPT10t4 MOOEL NI.JoiOCR SP£C!F1CAT 100 

0'4-V-lX-4!7 1" Train 11 ton Excnargers JOOI Ball valve 527-L-5002 
(V-527-251• Outlet Isolation sw 316 ss 

ITT Grimcll 
1"-3023-1-1 

0'4-V-IX-28 1" Train 12 Ion Exchargers 3001 Ball Valve 527-t..-5002 
(V-527-28)• Outlet Isolation sw 316 ss 

ITT Grinnell 
1"-3023-1-1 

01-V-IX-29 1" Cation Excharger "A" 3001 Ball valve 527-t..-5002 
(V-527-29)• Inlet Isolation sw 316 ss 

ITT Grinnell 
1"-3023-1-1 

0'4-V-IX-JO 1" Cation Exdlarger "A" 3001 Ball valve 527-t..-500:! 
< v-527-JO) • tutlet Iso&ation sw 316 ss 

ITT Grinnell 
1 "-3023-1-1 

rn-v-:x-Jl 1" Cation Exdlarger "B" 3001 Ball valve 527-t..-5002 
(V-527-31)• Inlet Isolation sw 316 ss 

ITT Grinnell 
1"-3023-l-1 

0'4-V-IX-:32 1" Cation Excharger "6" 3001 Ball vahe 527-l-5002 
(V-527-32)• Outlet Isolation sw 316 ss 

ITT Grinnell 
1"-3023-l-1 

01-V-IX-33 1" Train 11 IX flush Line 1501 Swing ~ck 527-t..-5010 
Check BW 316 SS 

Alloyco fig. ~76 

0'4-V-IX-)4 1" Train 11 IX flush Line 3001 Ball valve 527-L-5002 
(V-527-49) • Isolation sw 316 ss 

ITT Grinnell 
1 "-3023-i-1 

• ,Print No.) - 4 - 3h8) 
( eset) 



I TYF£, HAtU'ACTLR:n & MATERIAL 
\'ALVi NO. SIZE DESCRIPTION MODEL NIJ.IIJER SPECifiCATION 

~-V-JX-H 1" Train 12 IX FluSh Ltne 
cneck 

Ctl-\'-IX-36 1" Train 12 IX Flush Line 
(V-527-50) • Isolation 

04-V-lX-37 1" Cation "A" Flush Line Check 

04-V-lX-38 1" Cation "A" Flush Line 
(V-527-51)• Isolation 

04-V-lX-39 1" Cation "8" Flush Line 
Check 

(1j-V-IX-40 1" Cation "B" Flush Line 
(V-527-52) • Isolation 

Ctl-V-IX-41 1 112" Train No. 1 IX "A" lnlet 

Ctl-V-lX-42 1 112" Train No. 1 IX "A" Outlet 

(}4-V-1X-43 1 112" Train No. 1 IX "D" Inlet 

•(Print tlo.) - 5 -

HOI SwJFYJ Ctcck 
BW 316 SS 
Alloyco Fig. 476 

JODI Ball Valve 
sw 316 ss 
ITT Grlmell 
1"-3023-1-1 

lSOI SwirvJ Creek 
llW Jl6 SS 
Alloyco Fig. 476 

JODI Ball valve 
sw J16 ss 
ITT Grinnell 
1"-3023-1-1 

1SOI Swi!YJ Ctcck 
BW 3i6 SS 
Alioyco Fig. 476 

JODI Ball valve 
sw 316 ss 
ITT Grinnell 
1"-3023-1-1 

22001 Two way Checl< 
C).Jick Oiscomect C~ling 
llansen 1 12-HK 

22001 Two Way creek 
C).Jlck Ul scomcct Co41ling 
llansen I 12-tf< 

22001 Two Way Check 
C).Jick Oi sconnect Col(lllng 
ttar .• en 112-ttK 

S27-L-5010 

!>27-L-5002 

527-L-5010 

527-L-5002 

527-L-5010 

527-L-5002 

527-L--5003 

527-L-5003 

527-L-5003 

J/83 
(lleset) 



VI\LVt. NU. ~ LK.:>l.IUI"I11M PI<..U:L NlJ1lltJi ::>t't.\.lt lUll IUN 

0.-V-IX-44 1 112" Train No. 1 IX "8" Outlet 22001 Two Way Cned< :m-L-sool 
Q.Jid< Dlscomect Coupling 
Hansen 112-H< 

a.-V-IX-45 1 112" Train No. 1 IX "C" Inlet 22001 Two Way Check 527-L-5003 
(l.lld< DiSCOMCCt Co4Jlirg 
llansen 112-H< 

Oi-V-IX-46 1 112" Train No. 1 IX "C" Outlet 22001 Two Way Check 527-l-5003 
Q.Jlck Disconnect Co4Jllng 
Hansen 112-H< 

a.-V-IX-47 1 112" Train No. 2 IX "A" inlet 2'1001 Two Way Check 527-l-5003 
Q.Jick Dl sconnect Cm.plirg 
Hansen 112-H< 

a.-V-lX-48 1 112" Train No. 2 IX "A" Outlet 22001 Two Way Check 527-l-51.'03 
I).Jlck DiscOMCCt C04Jlirg 
Hansen 112-tt< 

a.-V-IX-49 1 l/2" Train No. 2 IX "B" Inlet 22001 Two Way Check 527-L-5003 
Q.Jlck Dl sconnect Co4Jling 
Hansen 112-H< 

a.-V-IX-50 1 1/2" Train No. 2 IX "B" Outlet 22001 Two Way Check 527-l-5003 
Q.Jlck DiSCOMCCt Co4Jling 
llansen 112-tt< 

a.-v-IX-51 1 112" Train No. 2 IX "C" Inlet 22001 Two Way Check 
I).Jick Oiscomect cowling 

527-l-5003 

llansen 112-H< 

a.-V- lX-52 l 112" Train No. 2 IX "C" Outlet 22001 Two Way Check 527-l-5003 
1,\Jlck Olscomect Cowling 
Hansen 112-1« 

Oi-V-lX-53 1 112" cation IX "A" Inlet 22001 Two Way Check 527-l-5003 
Q.Jick Disconnect Co41llng 
Hansen 112-H< 

• (Print No. ) - 6 - 3/83 
(Reset) 



TYf€, HAtU'ACllf£R & HATE.RlAL 
VALVE NO . ~ OESCRlPTl~ HOOEL NlllUEfl ~CATION 

Ol-V-IX-54 1 1/2" cation IX "A" Outlet 22001 Two Way Oleck 527-L-5003 
().lick Disconnect Coupling 
Hansen 112-tl< 

0.-V-lX-55 1 112" cation IX "B" Inlet 22001 Two Way Oheck 527-t.-5cm 
C.Uick Disconnect Co41l1rg 
Hansen 112-H< 

~-V-IX-56 1 112" cation IX "8" Outlet 22001 Two way Oheck 527-l.-50)) 
().lick Discomcct Co41l1rg 
Hansen 112-H< 

~-V-IX-57 RESER\£0 

~-V-lX-58 1 l/2" cation Effluent First lSOI Ball Valve 527-L-5002 
( V-527-213) • Isolation to utility 5W 316 55 

Plpirq ITT Grimell 
1 l12"-3Dl5-l-8 

~-V-lX-59 1 l/2" cation Effluent second 1501 Ball valve 527-l. -5002 
Isolation to Utility Sll 316 55 
Piping 1T T G rlnne 11 

1 1/2"-3015-l-8 

~-V:.IX-60 RESER\£D 

~-V-1X-1D2 2" first Isolation to HkHT 10001 Ball vah~ 527-L-5002 
511 304 ss 
watts 
5-8501-l.L 

~-V-lX-103 2" Second Isolation to HWHT 10001 tlall valve 527-l.-5002 
sw 304 ss 
watts 
S-8501-LL 

01-V-lX-104 2" first Isolation to RCBT 1501 Ball Valve 527-L- 5002 
sw 316 55 
ITT Grinnell 
2"-3015· 

• (Print No.) - 7 - 3183 
(Reset) 



TYPE, WIN.FACTlftR & MATERIAL ·l VALVE t«l. SIZE OESCRIPT ION HOOEL N LJ.IBER SPECIFICATION 

C11-V- I.X-105 2" Second Isolation to RCBT 1501 Oall valve 527-L-5002 
sw 316 55 
ITT Grlnrell 
2"-3015-1-1 

CN-V4.C-106 112" Cbntaiment P\lrp Dl sdlarge 10001 Ball valve 527-L-5002 
(V-527-204) • Pressure Instrument sw 3(1.\ ss 

Isolation watts 
5-6501-Ll 

CN-V4.C-l07 1" Final Filter Leakoff 2001 Diaphragm valve 5274.-5009 
(V-527-26)• Isolation ITT Grinnell fig. 2471 

sw :l04 ss 
Ethylene Propylene Diaphragm 

CN-V4.C-l08 1" Pre-Filter Leakoff 2001 Diaphragm valve 527-L-5009 
(V-527-27)• Isolation ITT Grinnell fig. 2471 

sw :l04 ss 
Ethylene Propylene Diaphragm 

Ol-V4.C-109 1" Train 11 IX "A" 2001 Diaphragm valve 527-L-5009 
(V-527-65) • Leakoff Isolation ITT Grinnell fig. 2471 

sw :l04 55 
Ethylene Propylene Diaphragm 

Ol-V-LC-110 1" Traln 11 IX "B" 2001 Diaphragm valve 527-L-500? 
(V-527-66) • Leakorr Isolation ITT Grinnell fig. 2471 

sw :l04 ss 
Ethylene Propylene Diaphragm 

CN-V4.C-lll 1" Train 11 IX "C" 2001 Diaphragm valve 527-L-5009 
(V-527-67) • Leakoff Isolation ITT Grinnell fig. 2471 

sw :l04 55 
Ethylene Propylene Diaphragm 

o•-v-LC-112 1" Trnin 12 IX "A" 2001 Diaphragm valve 527-L-5009 
(V-527-68) • Leokorr Isolation Ill Grinnell Fig. 2471 

sw :l04 ss 
Ethylene Propylene Diaphragm 

• (Print tlo.) - 8 - J/83 
(Reset) 



H PE, IWI..FACfUR£R & WITERJAL 
VALVE NO. Sllf DESCRIPTI~ ~L NlHOER ~F'ICATJON 

~-V-LC-llJ 1" Train 12 IX "8" 20DI Di~hragm Valve 527-L-5009 
(V-527-69}• Leakoff Isolation ITT Grinnell fig. 2471 

511 304 ss 
Et.hylene Propylene DiaJtlragm 

~-V4..C-ll4 1" Train 12 IX •c• 2001 Diaphragm valve 527-l.-5009 
(V-527-70) • Leakoff Isolation ITT Grinnell Fig. 2471 

sw .304 ss 
Ethylene Propylene Diapnragn~ 

~-V4..C-115 1" Cation IX "A" Leakoff 2001 Diaphragm valve 527-L-5009 
(V-527-71)• Isolation 1fT Grinnell Fig. 2471 

sw .304 ss 
Ethylene Propylene Diaphragm 

~-V4..C-116 1" Cation IX "8" Leakorr 2001 Diaphragm valve 527-t.-5009 
(V-527-72)• Isolation ITT Grinnell fig. 2471 

sw 304 ss 
Ethylena Propylene DiaJtlragm 

~-V4..C-ll7 l 112" Leakofr IX "A" Inlet 3001 Ball valve ~27-L-5002 

(V-527-5 7) • Isolation sw 316 ss 
ITT Grinnell 
1 l/2"-3021-l-8 

01-V4..C-118 l l/2" Leakoff IX "8" Inlet 3001 Ball valve 527-L-5002 
(V-527-58} • Isolation sw 3i6 ss 

ITT Grinnell 
1 112"-3021-1-B 

~-V4..C-ll9 1 l/2" Leakoff IX "A" Outlet 3001 Ball valve 527-t.-5002 
( V-527-59) • Isolation sw 316 ss 

ITT Grinnell 
1 l/2"-3021-1-8 

~-V4..C-120 1 l/2" Leakoff IX "8" Outlet 3001 Ball valve 527-l.-5002 
(V-527-60)• Isolation sw 316 ss 

ITT Grinnell 
1 1/2"-3021-1-8 

• (Print No.) - 9- 3/83 
(Reset) 



TYPE, MI\Nl.f'ACTUI£R & MATERIAL 
VALVE l«l. ~ DESCRlPTIDi ~ NU£ER SPECIFlCAT ION 

CN-V-LC-121 1" Leakoff IX "A" Flush JOOI 8311 Valve 527-L-5002 
(V-527-6))• Une Isolation sw Jl6 ss 

IH Crimell 
l"-J021-l-8 

CN-'1-t.C-122 1" Leakoff IX "B" Flush JOOI Ball valve 527-L-.5002 
(V-527-64) • Line Isolation 5W 316 55 

ITT Grinnell 
1"-3021-1-8 

0'4-V-t.C-127 )" Leakorr containment PUmp Check 
(V-527-85)• Suction Une Alloyco fig. 376 

0'4-V-t.C-213 J/4" Leakoff IX "A" Vent JOOI Ball valve 527-L-5002 
(V-527-61) • Isolation sw 316 55 

11 T Grinnell 
J/4"-3021-1-8 

0'4-V-t.C-214 J/4" Leakoff IX "B" vent JOOI Ball valve 527-L-.5002 
(V-527-62) • Isolation 5W 316 55 

ITT Grimell 
J/4"-3021-1-G 

~-V-t.C-DO 112" LCIX "A" Effluent Pressure Ball valve 527-t.-.5002 
GaUJe Isolation 5W J04 55 

0'4-V-t.C-lJl J/8" LC PUmp Discharge PI V-5te~ Globe Valve 527-t.-5014 
Isolation Whi tey 551 VS6 

~-v-t.C-132 J/8" LC PUmp Oisdlarge PI High V-5tem Globe valve 527-t.-5014 
Point Vent Whitey 551 VS6 

0'4-V-t.C-133 1/4" LCIX "A" Effluent sample Pari<er 0'1 
valve Regulating Type 

CN-V-t.C-1J4 1/4" LClX "8" Effluent sample Parker CPI 
Valve Regul~ting Type 

CN-V-t.C-1J5 1/4" LC Pump Suction Pressure Parker CPl 
GaUJe Isolation Regulating Type 

• (Print No.) - 10 - )/8) 
(Reset) 



TYFE, MAN..f"ACTU£R & MATEJUAL 
VALVE NO. SIZE OESCRIPT ION MOOEL Nl.HllER SPECifiCATION 

Ol·V-LC-136 1/4" LC F\.urp DiSCharge Sarrple Parker CPl 
valve Regulatlrg Type 

Ol-V-LC-291 112" LCIX "B" Effluent Pressure Ball Valve 527-L-500:! 
Gauge Isolation sw 304 ss 

04-V-PH-166 1/4" Train 11 IX "A" Outlet Ball Valve 
( V-527-42)• ~ple Isolation Whitey SS-4354 

Ol·V·PH-167 l/4" Train 11 IX ·~· Outlet Ball Valve 
(V-527-43)• Sample Isolation Whitey SS-4354 

0.-V-PH-168 1/4" Train 11 IX "C" Outlet eall Valve 
( V-527-44)• Sample Isolation Whitey 55-4354 

CN-V-PH-169 1/4" Train 12 IX "A" Outlet Dall Valve 
( V-527-45)• Sample Isolation lmltey 55-4354 

Ol-V-PH-17D 1/4" Train 12 IX ''U" Outlet Dall Valve 
(V-527-46)• Sample Isolation Whitey SS-4354 

CN-V-Ftl-171 1/4" Train 12 IX "C" Outlet Ball Valve 
(V-527-47)• Sample Isolation Whitey SS-4354 

Ol-V-PH-172 l/4" Cation Exchorgers Outlet Ball Valve 
Sample Isolation llhitey SS-4354 

04-V-PH-ln 1/4" Train 11 IX "A" Outlet .3-Way Ball Valve 527-L-5014 
( v-527-li4)• flow Diversion Whitey S5-4JXS4 

Ol-V-Aot-174 l/4" Train 12 IX "A" Outlet 3-Way Ball Valve 527-L-5014 
( V-527-115)• flow Diversion Whitey S5-43XS4 

Ol·V-PH-175 1/4" Train 11 IX "U" Outlet 3-Way ~11 Valve 527-L-5014 
(V-527-116)• flow D1Yersion Whitey SS-43XS4 

01-V-PH-176 1/4" Train 12 IX "D" OUtlet 3-Way ua11 Valve !'~7-L-5014 

< v-527-117)• Flow Diversion Whitey 5S-4JXS4 

CN-V-PH-177 1/4" Train 11 IX •.;•• Outlet 3-Way Ball Valve 527•L•5Ul4 
( V-527-118) • flow Diversion Whitey SS-4JX54 

•(Print No.) - 11 - )/8) 
(fle1set) 



TYPE, W\IAJ"ACTURER & HAT ERIAL 
VALVE NO. ~ DESCRIPTION i-IOa:L tllJ.Illffi -- SPEClflCAT ION 

~-V-PM-178 1111" Train 12 IX "C" Outlet J-Way Ball Valve 527-L-5Dl4 
( V-527-119) • Flow Diversion lltlltey SS-4JX54 

~-V-PH-179 l/4" Cation Exchangers Influent J-Way Ball valve 527-L-501 ' 
(V-527-12D)• Flow Diversion lihitey SS-4JXS4 

~-V-PH-18D 114" Cation Exchangers Effluent J-liay Ball valve 527-L-5014 
( V-527-121)• Flow Diversion lihltey SS-4JXS4 

~-V-PM-181 l/4" Cation Exchangers Influent Ball valve 527-L-5014 
( v~527-88)• sample Isolation lihltey SS-4J54 

~-V-PH-l8J 114" Train 11 - IX "A" Eff Needle Valve 527-L-5Dl4 
(V-527-96)• Sample Throttle Whitey 55-lR54 

~-V-PM-164 l/4" Train 11 - IX "B" Eff Neeolc Valve 527-L-5014 
( V-527-95) • Sample Throttle lihltey 55-Jn54 

~-V-PM-165 114" Train 11 - IX "C" EFf Nccule valve 527-L-5014 
(V-527-93)• Sample Throttle lihitey 55-JR54 

~-V-PM-166 1/4" Train 12 - lX "A" Eff Nee!lle valve 527-L-5014 
(V-527-94)• Sample Throttle lihitey 55-JR54 

~-V-PH-167 1111" Train 12 - IX "B" Eff Needle Valve 527-L-5014 
(V-527-92)• Sanlple Throttle Whitey 55-JR54 

~-V-PH-ld6 l/4" Train 12 - IX "C" Eff Needle Valve 527-L-5014 
(V-527-91)• Sample Throttle lihltey 55-JR54 

CN-V-PM-189 l/4" Cation Exchangers Influent Needle Valve 527-L-5014 
(V-527-89)• Sample Throttle llhltey S5-JR54 

CN-V-PH-190 l/4" Cation Exchangers Influent Nceole Valve 527-L-5014 
(V-527-90)• Sample Throttle Whitey 55-lRSII 

CN-V-PH-191 l/4" Train 11&2 IX'S "A" ~ta Angle Pottern Ball Valve 527-L-5014 
(V-527-150)• ~ott~ltor flush Stop lihltey SS-4JS4-A 

• (Print No. ) - 12 - ~fJfget) 



TYPE, WINLf'ACTUR£R & ,...AT ERIAL 
VALVE NO. SIZE DESCRIPTION ~L NIJ.IOE!l SPECIFICATION 

~-V-f'H-192 1/4" Train 11&2 IX's "8" Beta Angle Pattern Ball Valve 527-L-5014 
(V-527-149)* Monitor Flush Stop Whitey SS-43S4~A 

CN-v-i"4-193 1/4" Train 11&2 IX'S "C" Beta Angle Pattern Ball valve 527-L-5014 
( v-527-148} • Monitor Flush Stop hllltey SS-43S4-A 

0~-V-f'H-194 l/4" Cation Exchangers Influent Angle Pattern Ball Valve 527-L-5014 
(V-527-147}• Seta Monitor Flush Stop Whitey SS-43S4-A 

CN-V-f'H-195 1/4" Cation Exchangers Effluent Angle Pattern Ball Valve 527-L-5014 
(V-527-146}* Beta Monitor Flush Stop Whitey SS-43S4-A 

o-l-V-f'H-196 l/4" Beta 1-t>nltor Flush ~ader Ball valve 527-L-5014 
(V-527-143}• Isolation ll'hitey SS-435:4 

CN-V-f'H-197 1/4" Beta 1-t>nltor flush ~ader Ched< V,Jlve 
<v-527-144}• Check Nt..pro SS-4C-l 

o~-v-PH-198 1/4" Train 11&2 IX's "A" Beta Ched< valve 
(V-527-200}* Monitor Flush Une Check Nupro SS-4C-l 

CN-V-f'H-199 l/4" Train 11&2 IX'S '~" Beta Ched< valve 
(v-527-199}• ~ot>nltor Fbsh Une Oleck Nupro 55-IIC-1 

CN-V-f'H-200 114" Train 11&2 IX's "C" Beta Ched< valve 
< v-527-1.98} • /otlnltor Flush Une Check Nt..pro 5S-4C-1 

0~-V-VA-201 3/4" Traln 11 IX "A" vent 3001 Ball valve 527-L-5002 
< v-527-HJ• Isolation sw 316 ss 

ITT Grimell 
3/4"-3023-l-1 

llt~'.'-'JA-202 3/4" Train 11 IX "B" vent 3001 Ball valve 527-L-5002 
(V-527-)11; !' Isolation sw 316 55 

ITT Grinnell 
3/4"-3023-1-1 

• (Print No. } - 13- 3/83 
(Reset} 



TYPE, HI\'MACTUR£R ~ MATERIAL 
VALVE 110. .llif 0£5CRIPTI~ HOO:L NU4E£R SPEC If lCAT ION 

Ol-V-R4-229 1/4" Cation ExChangers Jnrluent trei.J< valve 
(V-527-197)• Beta IO'Iltor flush Line ~ro 55-IIC-1 

Oled< 

Ol-V-PH-231 1/4" Train llA IX's High Level Ball valve 
Sample Isolation Whl tey 55..11.354 

01-V-PH-232 114" Train f'JA JX's Hi{ll Level Ball Valve 
sample Isolation Whitey 55..11354 

Ol-V-VA-203 3/4" Train 11 IX "C" Vent 3001 Ball Valve 527-L-5002 
(V-527-35) • Isolation sw 316 55 

ITT Grlmell 
3/4"-3023-1-1 

01-V-VA-204 3/4" Train 12 IX "A" vent )001 6all Valve 527-L-5002 
(V-527-36) • Isolation 5W 316 55 

lTT Grinnell 
3/4"-3023-1-1 

01-V-VA-205 3/4" Train 12 IX •a• vent JOOI Ball valve 527-L-5002 
(V-527-J 7) • Isolation 5W 316 55 

JTT Grinnell 
3/4"-)()23-1-1 . 

01-V-VA-206 3/4" Train 12 IX "C" Vent 3001 6all valve 527-L-5002 
(V-527·38) • Isolation 5W )16 55 

ITT Grinnell 
3/4"-J02J-l-l 

01-V-VA-207 3/4" Cation IX "A" Vent JOOI Ball valve 527-t.-5002 
(V-527-39) • Isolation 5W 316 55 

ITT Grinnell 
3/4"-J02J-l-l 

01-V-VA-208 3/4" Cation JX "B" vent )001 oau val vc 527-t.-5002 
(V-527·40) • Isolation 51! }16 55 

IT r Grinnell 
)/4"-J02)-l-l 

•(Print No. ) - 14 - i/03 Hcsct) 



TYPE, loWU' ACTU~R ! MATEIUAL 
VALVE NO. ~ DESCRIPTION 11Q£L NUo413ER SPEC IF'ICA T ION 

CN-V-VA-209 1" Train 11 Ion ExChangers 3001 Bolll Va 1 ve 527-L-5002 
(V-527-5.)) • Piping vent sw )16 ss 

liT Grinnell 
1"-.3023-1-1 

CN-V-VA-210 1" Train 12 ltJO Exchangers 3001 ball Valve 527-L-5002 
(V-527-54) • Pipi~ vent sw )16 ss 

ITT Grinnell 
1"-.302)-1-1 

04-V-VA-211 1" cation IX "A" Piping vent 3001 Ball valve 527-L-5002 
( V-527-55) • 511 .)16 ss 

ITT Grinnell 
1"-.3023-l-1 

CN-V-VA-212 1" cation lX "B" Piping vent 3001 Ball Valve 527-L-5002 
(V-527-56) • sw .)16 55 

1 TT Grinnell 
1"-.3023-1-1 

CN-V-VA-215 1 112" Train No. 1 IX "A" Vent 22001 Two Way Check 527-L-500) 
Connection Q.Jlck Disconnect Co1.41li~J 

Hansen 112-tt< 

CN-V-VA-216 1 112" Train No. 1 IX •o• vent 22001 Two Way Oleck 527-L-5003 
connection Q.JlCk Disconnect Co1.4111ng 

Hansen 112-H< 

CN-V-VA-2~7 1 112" Train No. 1 IX "C" vent 22001 Two ltay Oleck 527-L-500) 
Comectlon Q.Jick Disconnect. Co"4J1lng 

Hansen 112-H< 

CN-V-\A-218 1 112" Train No. 2 IX "A" Vent 22001 Two Way Oleck 527-L-500.) 
Correction Q.Jick Disconnect Co1.411lng 

Hansen 112-H< 

CN-V-VA-219 1 1/2" Train No. 2 IX "B" Vent 22001 Two way Oleck .~27-L-5003 
Connection Q.Jick Disconnect Co1.411lng 

Hansen 112-H< 

• (Print No. ) - 15 - J/8) 
(Reset) 



VALVE NJ. ~ DESCRIPTION 

CJl-v-vA-220 1 112" Train No. 2 lX "C" vent 
Comection 

~-v-vA-221 1 112" cation "A" Vent comectlon 

Ui-V-VA-222 1 112" cation "B" vent ConnectlOI• 

~-v-VA-22J l:eletec:l. 

01-V-VA-l24 2" Filter Manifold vent 
(V-l57-195) • Intake 

(J-l-V· VA-225 !X! let eo. 

CN-V-VA-226 J/4" Off Gas vent t1:!ader Drain 

~-V-YA-'!27 l/4" vessel vent H:lse filter 
(2~950-29--000). Bypass 

Oi-V-VA-228 10" Exhaust 11:!ader Inlet 
Isolation 

• (Print No. ) - 16 -

"YPE, MIIN.Jf"ACT~R & 
MCDEL N LJ.18ER 

22001 Two Way llleck 
OJ1ck Olsconnect Coupling 
Hol'"6en 112-H< 

22001 T• o way llleck 
OJick Disconnect CoLC>llng 
Hansen I 12-t-t< 

22001 Two way llleck 
OJ ick DlscOfV'.ect CoLC>llng 
Hansen 1 12-t-t< 

JOOI Ball Valve 
BW J16 55 
1 TT Grlmell 
2"-)()21-1-8 

JOOI Ball valve 
BW 316 55 
ITT Grlnrell 
J/4"-J021-l-8 

Sutter fly 
Hills Hccama 
15056- T-56 

HATEJUPL 
SPEC If"! CA TlON 

527-L-500) 

527-L-5003 

527-L-500) 

527-L-5002 

527-L-5002 

527-L-5Dl4 

)/8J 

(Reset) 



TYPE , ~ACTURER & WIT ERIAL 
VALVE 1(). ~ DESCRIPTION HOCEL Nl.HilER SPECIFlrAT ION 

CN-V-VA-231 6• Pressure control Valve Diaphragm Activated 
IMterfly 
1-tlsser Industries 
Ass'y NO. 25 AL lllo-P 

~-V-'111-2.32 RESERVED 

CN-V-VA-233 2• Spare 3001 Ball Valve 
BW 316 SS 
ITT Crinrell 
2·-3021-1-8 

CN-V-VA-2.34 RESERVED 

CN-V-VA-a}5 Deleted. 

~-V-VA-2.36 Deleted. 

CN-V-VA-237 2" Beta Monitoring Manifold 3001 Ball Valve 527-L-5002 
(V-527-123)• Vent Exhaust BW 316 55 

ITT Crimell 
2"-3021-1-B 

~-V-VA-238 2" Beta Monitoring Manifold 3001 Ball Valve 527-L-5002 
(V-527-122) • Vent Intake BW 316 55 

ITT Cdnrell 
2"-3021-1-8 

~-V-VA-239 2" IX Manifold vent Exhaust 3001 Ball Valve 527-L-5002 
(V-527-83) • BW 316 55 

ITT Crlnrell 
2"-Xl21-1-8 

• (Print No.) - l1- ~Al!~et) 



Ty~, MANUFACTURER & MATERIAL 
VALVE NO. .illf. OESCRIPTI~ MOOEL NVIDER SPECJF"JCAT 10.~ 

01-V-VA-240 2" IX Klnlfold vent Intake 3001 llall Valve 527-L-5002 
(V-527-206)• BW 316 SS 

ITT Grlmell 
2"-:l021-l-8 

01-V-VA-241 3/8" H1 Rad filter Sample Check 
(V-527-108) 0 !nx Pur.p Discharge OlCck 

to waste vent Isolation 
t._.,ro 
SS-4C-l/3 

04-V-VA-242 2" Intermediate Sample Box 3001 Call Valve 54!7-L-5002 
(V-527-189) • vent E.naust Isolation BW 316 55 

ITT Grlmell 
2"-:l02l-l-8 

01-V-VA-243 2" Intermediate Sample Box 3001 Oa 11 Vlll ve 527-L-5002 
(V-527-188) • vent Inlet Isolation ow 316 55 

ITT Grinnell 
2"-:l02l-l-8 

01-V-VA-244 2" ttl Rad feed Sample Box 3001 Ball Valve 52 1-L-5002 
(V-527-203) • Vent Intake Line Isolation ew .H6 55 

iTT Grinnell 
2"-:l021-l-8 

01-V-VA-245 1" orr- cas Bottom Pump Ball valve 527-L-5002 
(V-527-261) • Discharge Isolation 

01-V-VA-246 2" ttl Rao feed Sample Box 3001 Oall Valve 527-L-5002 
(V-527-151)• vent E.naust Isolation uw 316 55 

IH Grlmell 
2"-3021-1-8 

fJI-V-IA-247 1" orr-cas Bottoms Pump flush oau valve 527-L-5002 
(V-527·260) • Connection Isolation 5W .304 55 

fJI-V-VA-248 2" Hl RaO filter Sample Oox 3001 0..111 Valve 527-L-5002 
(V-527-207) • vent intake uw 316 55 

liT Grinnell 
2"-.5021-1-0 

• (Print 110.) - 16 - 1h~~ct) 



TYPE I MANJF'ACTUI£R & MATERIA.. 
VALVE~. .llil ~!YBJ.Q!i IO:lEL Nl.)olllER SPEC I F'l CAT ION 

Ctc-V-VA-2119 2" Hl Rad filter Saflllle 3001 Ball Valve 527-L-5002 
( V-527-208) • EDx vent Exhaust BW 316 55 

ITT Grlmell 
2"-3021-1-8 

Ol-V-VA-:.!50 2" filter Manifold Vent 3001 Ball Valve 527-L-5002 
(V-527-77)• Exnaust Isolation 5W 316 55 

ITT Grinnell 
2"-3021-1-8 

Oi-V-VA..:25l ll!leted. 

CN-V-VA-252 l" Off-Gas Bottoms 1\Jflll flush Ball ())ed< Valve 
Connection Oled< valve 

CN-V-VA-253 318" filter Manifold Sump 1\Jmp ())ed< 
Influent Oled< 

CN-V-VA-295 2" RC5 Manifold Vent Intake 3001 Ball Valve 527-L-5002 
(V-527-2112)• 5W 316 55 

ITT Gdmell 
2"-3015-1-8 

Oi-V-VA-296 2" RCS Manifold Vent 3001 Ball Valve 
(V-5~7-211J) • Exhaust BW 55 

2"-30i2-l-8 

Oi-V-VA-335 318" RCS s.Jnp runp Di sdlarge ())eck 
(V-527-252) • Oled< 

CN-V-VA-336 3/8" filter Manifold Sump Oled< 
A.Jnp Disdlarge O'eck 

CN-V-VA-337 }/8" filter Manifold Drain Check 
( V-527-1:.!8)• Line Oled< Nupro 

l/3 psi 

• (Print No. l - 19 - ?~~et) 



.. 
TYPE, IWU'ACT~ & HI\TERIAL 

VAL~ NO. SIZE DESCRIPTION HOCE:L Nl.MOER SPECIFICATION 

(}l-V-VA-338 l/4" Vessel vent Hose ~edle 527-L-5014 
(20-95Q-29-oD8)• F'Uter Bypass 

(}l-V-VA-339 l/4" Vessel vent Hose ~eole 527-L-5014 
F'llter Bypass 

(}l-V-VA-340 114" Vessel vent Hose ~edle YJ7 •(Il -l 

F'llter Bypass 

CN-V-VA-341 114" vessel vent nose NeP.dle 527-L-5014 
F'il ter Bypass 

CN-V-VA-342 114" Vessel Vent Hose tleedle 527-L-5014 
F'llter Bypass 

CN-V-VA-343 114" Vessel vent Hose Needle 527-L-5014 . 
F'ilter Bypass 

(}l-V-VA-344 l/4" vesse 1 vent Hose Needle 527-L-5014 
F'ilter Bypass 

CN-V-VA-345 114" vessel vent Hose Needle 527-L-5014 
F'Uter Bypass 

CN-V-VA-346 3/4" vessel vent Inlet Ball 
Isolation 

• (Prl nt No. ) - 20 - 3183 



TYPE, MANUFACTURER & MATERIAL 
VALVE NJ. .2ill. DESCRIPTI~ MOO£L UlHJER SPECirtCAT ION 

(}4-V-SA-2.5.5 J/4" Filter Influent Sample JOOI Ball valve !127-L-.5002 
(V-527-7)• Inlet Isolation sw JJ6 ss 

ITT Grlmell 
J/11''-)02}-1-1 

04-v-SA-2.56 )/II" Filter Influent Sample 3001 Ball valve .527-L-5002 
(V-.527-8) • Outlet Isolation sw 316 ss 

ITT Grinnell 
J/4"-J02}-l-l 

(}4-v-SA-2.57 J/4" Filter Effluent Sample 3001 Ball valve 527-l-5002 
(v-527-lO) • Inlet Isolation sw 316 ss 

ITT Grinnell 
JIII"-J02}-l-l 

(}4-v-SA-250 J/4" Filter Effluent Sample 3001 Ball valve 527-L-5002 
(V-.527-12) • Outlet Isolation sw )16 ss 

JTT Grlronell 
)/11"-3023-1-1 

(}4-V-SA-2.59 l/11" Sample Flask Inlet Stop Angle Pattern Ball valve .527-L-50111 
(V-.527-164) • SS-4lS4-A 

Whitey 

04-V-SA-260 l/11" Sample Flask Flush Angle Pattern Ball valve .527-l-5014 cation 
(V-527-1.56) • S5-IIJS4-A [Oil 

Wllltey Exchange 
Effluent 

(}4-V-SA-261 l/4" Sample Flask Outlet Stop Angle Pattern Ball valve .527-L-5014 
(V-.527-172) • S5-113S4-A 

Whitey 

01-V-SA-262 1/4" Sample Flask Splgot AncJle Pattern Regulating .527-l-.50111 
(V-.527-180) • Isolation Valve 

SS-lKSI\-A 
Whitey 

• (Print No.) - 21 - J/8) 
(Resut) 



VALVE Ml. ~ OESCRIPTI~ 

~-V-SA-26) 1/4" Sample Flash Inlet Stop 
(V-2.57-165)• 

~-v-SA-264 l/4" ~ple Flask Flush 
(V-527-157) • 

l}I-V-SA-265 1/4" Sample Flask Outlet Stop 
. (V-527-173)• 

~-v-SA-266 l/4" Sample flask Spigot 
(V-527-181) • Isolation 

~-V-SA-267 l/4" Sample Flask Inlet Stop 
(V-257-166)• 

~-v-SA-268 1/4" Sample Flask Flush 
(V-527-1!>!1) • 

~-v-SA-269 114" Sample flask Outlet Stop 
(V-527-174)• 

~-V-SA-270 114" Sample flask Spigot 
(C-527-182) • Isolation 

• (Print No.) 

TYPE , ~oW'Itll.FACTU~R .! 
~L Nll-4tJER 

Angle Pattern ball Valve 
SS-4)54-A 
Will tey 

Angle Pattern Ball valve 
SS-4l54-A 
lrtlltey 

A~Jle Pattern Ball Valve 
S~4JS4-A 
linltey 

Angle Pattern Regulating 
Valve 
Ss-IKS4-A 
lihltey 

Angle Pattern Ball Valve 
SS-4JS4-A 
lrtlltey 

Angle Pattern Ball valve 
SS-4354-A 
llhltey 

Angle Pattern Ball Valve 
55-4354-A 
lihltey 

Angle Pattern Regulating 
valve 
55-lKSfl..A 
lihltey 

- 22 -

Hill £RIAL 
SPECiriCAIION 

527-L-5014' 

527-L-5014 

527-l-5014 

527-l-5014 

527-L-5014 

527-l-5014 

527-l-5014 

527-l-5014 

Train 12 
fJI cnange r 

"C" 
Effluent 

Train 11 
Jon 
ucnanger 

"A" 
Effluent 

)/8) 

(Reset) 



VALVE NO. SIZE DESCRIPTION 

~-V-SA-271 l/4" Sample Flask Inlet Stop 
( V-527-16 7) • 

0.-V-SA-272 l/4" Sample Flask Flush 
(V-527-159) • 

0.-V-SA-27) 
(V-527-175) • 

114· Sample Flask Outlet Stop 

0.-V-SA-274 1/4" Sample Flask Spigot 
(V-527-183)• Isolation 

rn-v-SA-275 l/4" Sample Flask Inlet Stop 
(V-527-168) • 

~-V-SA-276 114" ~~ple Flask Flush 
(V-527-160)• 

0.-V-SA-277 114" Sample Flask Outlet Stop 
( V-527-176) • 

~-V-SA-278 114" Sample Flask Spigot 
(V-527-184) • Isolation 

• (Print No.) 

•yf'E, WIIU'ACTURER .~ 
~IJ4BER 

Angle Pattern Ball Valve 
SS-4354-A 
llhi tey 

Angle Pattern Ball Valve 
55-4354-4 
Whitey 

Angle Pattern Ball Valve 
SS-4354-A 
Whitey 

Angle Pattern Regulating 
Valve 
S>lKS4-A 
White/ 

Angle Pattern Ball valve 
SS-4354-A 
Whitey 

Angle Pattern Ball valve 
SS-4354-A 
Whitey 

Angle Pattern Ball valve 
S>4354-A 
ll'tlitey 

Angle Pattern Regulating 
Valve 
5>1KS4-A 
Whitey 

- 23 -

HAl ERIAL 
SPECIFICATION 

527-L-5014 

527-L-5014 

527-L-5014 

527-L-5014 

527-L-5014 

527-L-5014 

527-L-5014 

527-L-5014 

Train 11 
Jon 
Ex manger 

•a• 
Erfluent 

Train 12 
Jon 
Ex manger 

"A" 
Effluent 

3/83 
(Reset) 



VALVE NO. ~ DESCRlPTICJl 

01-V-SA-279 l/4" Sample Flask Inlet Stop 
(V-~27-169)• 

~-v-SA-280 l/4" Sample Flask Flush 
(V-527-161) • 

01-V-SA-281 l/4" Sample Flask Outlet Stop 
(V-527-177) • 

~-V-SA-282 l/4" ~ple Flask Spigot 
(V-~27-185) • Isolation 

~-V-!>A-283 1/4" Sample Flask Inlet Stop 
(V-527-170)• 

~-V-SA-284 l/4" Sample Flask Flusn 
(V-527-162) • 

01-V-SA-285 l/4" Sample Flask Outlet Stop 
(V-527-178)• 

01-V-SA-286 1/4" Sample Flask Spigot 
(V-527-186)• Isolation 

•(Print No.) 

TYI'£, WINIFAC1UR£R ~ 
MOD::L Nl.KlER 

Angle Pattern Hall valve 
SS-113SII-A 
Whltey 

Angle Pattern Ball valve 
55-113511-A 
llllitt:y 

Angle Pattern Ball Valve 
SS..4JSII-A 
Wnltey 

Angle Pattern Regulating 
Valve 
SS-IKS4-A 
Whitey 

Angle Pattern Ball valve 
SS-4JS4-4 
Whitey 

Angle Pattern Dall valve 
SS-4JSII-A 
Wllltey 

Angle Pattern Ball Valve 
SS-4JS4-A 
Wllltey 

Angle Pattern Regulating 
Valve 
SS-11<511-A 
Wllltey 

- 24 -

I'ATEHIAL 
S?ECIF"ICAT ION 

·~27-L-~0111 

527-t. -~014 

527-t.-5014 

~27-L-50111 

527-t.-5014 

527-t.-5014 

~27-t.-5014 

527-t.-5014 

Train 12 
Ion 
ucnanger 

"il" 
Effluent 

Train 11 
Ion 
ucnanger 

"C" 
Effluent 

3/UJ 
(tic ret) 



i"PE , W\Ntf"ACTURER & MATERIAL 
VALVE NO. SIZE OESCRIPT ICH MOOEL NU4BER SPEC IF" ICAT ION 

Oi-V-SA-.287 l/4" Removable Sample Cylinder Ball Valve 527-l-5014 
(V-527-155)• Inlet Isolation SS-4}54 

Whitey 

Oi-V-SA-288 1111" Removable Sample Cylinder Angle Pattern Shutoff Valve 527-t.-50111 
Inlet Stq~ SS-1601<144-f"II-A 

Whitey . 
Oi-V-SA-289 1111" Removable Sauple Cylinder Angle Pattern Shutoff Valve 527-t.-50111 

Outlet Stq~ SS-l60104i1-F4-A 
Whitey 

Oi-V-SA-290 1111" Removable Sample Cylinder Ball valve 527-t.-50111 
(V-527-190) • Outlet Isolation SS-4354 

Whitey 

Oi-V-SA-292 1111" Sample Flask Flushing Ball Valve 527-t.-5014 
(V-527-154) • Heaoer Stq~ SS-4}54 

Whitey 

Oi-V-SA-29} l/4" Sample Flask Flushing D-eck 527-t.-50111 
(V-527-15}) • Header t~ro 

SS-4C-l 

Oi-V-SA-2911 1/4" Sample Flask Flushing Ball valve 527-t.-5014 
(V-527-152) • Connection Isolation SS-4354 

Whitey 

Oi-V-SA-}0} 3/4 .. IX Train Influent Sample :3001 Ball Valve 527-l-5002 
(V-527-41) • Isolation sw }16 ss 

}14•-J02J-l-l 

Oi-V-SA-304 112 .. Filter Influent Sample Ball Valve 527-t.-5014 
(V-527-98)• Outlet Stq~ lllll ley 

SS-45F8 

Oi-V-SA-305 112 .. Filter Influent Sample Ball valve 527-t.-5014 
(V-527-99) • Inlet Stq~ lihl tey 

SS-45F8 

•(Print No. ) - 25 - l/8} 
Reset) 



----~-----

TYPE, f.wU"ACTLftER & MATERIAl. 
VALVE NO. sm: DESCRIPTI~ MWEl. NlHBER SP€ClF1CATION 

~-v-SA-306 :us• filter Efflumt Sanple Ball valve 527-1 -5014 
(V-5~7-104)• Inlet StqJ lltlitey 

55441'6 

~-Y-SA-J07 :)Ia• filter Effluent Sample B.1ll valve 527-t.-5014 
(V-527-103) • ~tlet StqJ llhiley 

SSUF6 

~-V-SA-308 U2" Leakoff IX'ers Influent JODI Ball valve 527-t.-5002 
(V-257-86)• Sample Spigot BW 316 55 

ITT Grinnell 
112"-3021-1-8 

~-V-SA-309 U2" Leakorr IX'ers Effluent JODI Ball Valve 
(V-527-87) • Sample Spigot sw 316 55 

ITT Grinnell 
112"-3021-l-8 

Ol-V-SA-310 3/8" H1 Rad feed Influent Ball Valve 
(V-527-110)• Sample StqJ Whitey 

SS-44f6 

~-V-SA-Jll 3/8" H1 Rad feed Influent Ball valve 
(V-527-109) • Sample St~ llhitey 

SS-44F6 

~-V-SA-312 3/8" H1 Rad feed Sample Ball valve 
(V-527-111)• Spi!)Jt llhitey 

SS-44F6 

~-V-SA-313 3/4" Off Gas Sample System Ball valve 
Influent Isolation Whitey 

SS-65Fl2 

~-v-SA-314 )/4" orr Gas Sample System Ball Valve 
Effluent Isolation lltlitey 

SS-65Fl2 

~-v-SA-:H5 J/8" Off Gas Sampler Grab Sample Ball valve 
Isolation Powell 

4026-TSE 
• (Ptint No.) 

- 26 - J/83 
(Reset) 



· ':'PE, MAtU"ACTI.flfR 4 MATERIAL 
VALVE NO. ill!. DE SCRIPT HI~ HOOEL NIMJER SPECIF"ICAT ION 

~-V-SA-316 )18• orr Gas Sanpler Grab Sample Ball valve 
Bypass Powell 

4026-TSE 

~-v-SA-317 )18• Off Gas Sampler Grab Ball Valve 
Sample Isolation Po ..ell 

4026-TSE 

0'~-V-SA-318 l/4" Cation IX'ers Influent Angle Pattern eall Valve 
(V-527-171) • Sa~le flask Inlet St~ wtlltey 

SS...Ji3S4-A 

~-v-SA-319 U4• Cation IX'ers Influent Angle Pattern Ball Valve 
(V-527-16 3) • Sample flask flush St~ Whl tey 

SS...Ji3SII-A 

~-V-SA-320 U4" Cation lX'ers Influent Angle Pattern Ball Valve 
(V-527-179)• Sample flask Q.Jtlet St~ Whitey 

S5...Ji3S4-A 

~-v-SA-321 U4• Cation IX'ers Influent Angle Pattern Regulating 
(V-527-187)• Sample flask Spigot Valve 

Isolation Whitey 
SS-lKS4-A 

~-v-SA-322 )/8" Off-Gas Sampler filter ll.lll valve 
Inlet Po..ell 

11026-TSE 

~-v-SA-323 1/4" Train llA & 2A IX Hi Rad Parker CPI 
Sample Regulating Type valver 

01-V-SA-324 RESER~D 

~-v-SA-ns l/2" filter Influent Sample Oall Valve 
( v-527-lOi)• Manifold vent Isolation Whitey 

55-4!1'8 

01-V-SA-326 3t8• filter Effluent Sample IJall Valve 
< v-527-106) • Manifold Vent Isolation Whitey 

SS...Ji!lf6 

•(Print No·) - 27 - ~~glct) 



'YPE, HAIU"ACT.LflER & HAfUUAl. 
VALVE t.O. llif. OESCR!Pf tON HI.U.L. 14LH!lER SPEC IF !CATtON 

Oi-V-SA-327 3/8. Off Gas 5arrpler fresh Air Ball valve 
( V-527-201)•. Purge Powell 

4026-JSE 

Oi-V-SA-328 lJ2• filter Influent Sample, Swing Check Valve 
(V-527-102) • Sample Lire vent Oleck Alloy co 

fig. 370 

a.-v-SA-329 318• filter Effluent Sample, Check 
(V-527-107) • Sa111ple Lire vent 01eck 

u.-v-SA-J)Q 3/8. filter Influent Sample Ball 527-L-5002 
(V-527-100)• Spigot 

Oi-V-SA-lll .3/8. filter Effluent Sample Ball 527-L-5002 
(V-527-105)• Spigot 

Oi-V-SA-3.32 J/8• Hi Rae! feed Sample Manifold Ball 527-L-5002 
(V-527-112)• vent Isolation 

Oi-V-SA-333 J/8. Hl Rao feed Sample Manifold Check 
(V-527-113)• vent Check 

Oi-V..{llj-3)8 112· flush Line Inlet Isolation Globe 
(V-527-227)• 

Oi-V-'lW-339 1/2" flush Line Inlet Auto Solenoid 
Isolation 

Oi-V-l.tol-.340 l/2" flush Line Inlet Pressure Ball 52.-L.-5002 
(V-527-231)• Instrument Isolation 

Oi-V-OW-341 112· flush Une Inlet Stop Ball 527-L-5002 
( V-527 -228) • 

a.-v-OW-342 l/2" flush Une Inlet Check 2001 Check Valve 
(V-527-229) • Powell 1847 

Oi-V-())j-)4) 1/2" Oewaterlng Air Control 3001 Globe 
( V-527-31)• valve ss 

Alloyco 221D-A 

• (Print No.) - 28 - 3/83 
(Reset) 



TYPE, Hl\tU"ACT~ER & HAT ERIAL 
VALVE t.O . ~ DESCRIPT ta. Htn:L NIJ.18ER SPEClFICAT lON 

Ol-V-VW-3411 l/2" Dewatering Air Pressure Ball valve 
( V-527-230) • Instrument Isolation Threaoed 316 SS 

ITT Crimell 
112"-3025-1-1 

Ol-V-OW->45 112" Dewatering Air Stop Dall Valve 
( V-527-221) • valve Threaaeo 316 SS 

112"-3025-l-l 

0.-V-OW-346 112" Dewatering Air Check JOOI Check valve 
( V-527-222) • Powell 1847 

0.-V-OW-347 1/2" IX Dewatering Air Inlet 1501 Ball Valve 
( V-527-22J) • Stq~ BW Jl6 SS 

ITT Grimell 
l/2"-301J-l-l 

0.-V-OW-348 J/4" IX Dewatering Outlet 1501 Ball Valve 
(V-527-225) • Stq~ BW 316 SS 

ITT Grinnell 
3/11"-301J-l-l 

0.-V-OW-3119 112" filter vessel Dewatering 1501 Ball Valve 
(V-527-2211) • Air Inlet Stq~ BW 316 SS 

ITT Grinnell 
112"-301J-l-l 

Ol-V-Oii-350 Jill" filter vessel Dewatering 1501 Ball valve 
(V-527-226)• Outlet Stq~ BW 316 SS 

ITT Grinnell 
3/11"-301J-l-l 

o.-v-OW-351 1 112" IX vessel Inlet Quick 22001 Two way Check 527-l-5003 
Oiscomect Qu lei< Oi sconnect 

llansen 112-t t< 

0.-V-1)1-352 1 112" IX vessel Outlet QuiCk 22001 Two Way Check 527-L-5003 
Disconnect Quick Disconnect 

Hansen 112- lf< 

• (Print No.) - 29- ~k=~t) 



TYPE, lo'AIU'ACTURER A MATERIAL 
VALVE NO. ~ OESCRIPTl()l Kla:L Nl.KlER SPECIFICATION 

0'1-V-OW-.35.3 1 l/2" riiter vessel Inlet 22001 Two way Check 527-L-500) 
Q.Jick Disconnect Quick Disconnect 

Hansen 112-tt< 

CN-V-OW-.354 1 112• rilter vessel Outlet 22001 Two way Check 527-L-500.3 
Quick Oiscomect Q.Jick Uisconnect 

Hansen 112-tf< 

CN-V-Df-.355 1• Oemin water Supply (SS) Globe valve 
5500W I)I).IY9 OSIUJ 
Dresser •tu-cock 

0'1-V-OW-.356 )/4. Service Air Supply (CS) Globe valve 
Oresser Harcock 
5500W 

01-V-OW-.357 1• Oemin. water Supply (SS) Cleek valve 
Alloyco 374 

0'1-V-OW-.358 t• Oemln. water utility Piping Globe Valve 
Isolation Laell.lh 

n71-0lc7-lo 

01-V-OW-.359 1• Dcmin. Water Utility Ball Valve 
(V-527-239)* Station 11 Isolation Watts 

S850Cl.L 

0'1-V-OW-360 3/4. Oemin. Water Utility Ball valve 
(V-527-241)• Station 12 Isolation Watts 

S850Cl.L 

(]1-V-OW-)61 t• Oemin. Water Utility Ball valve 
(V-527-2.38)• Station 13 Isolation Watts 

S650Cl.L 

CN-V-OW-362 2. Dcmln. Water Utility JOOI Ball Vol ve 
(V-527-212) • Piplng Isolation 316 ss 

ITT Grinnell 
2"-3015-1-8 

• (Print No.) - )0 - .3/8) 
(~set) 



TYPE, IW'U" ACTIJRER A MATERIAL 
VALVE NO. ~ OESCRlPTl~ HillEL NLJ.4li£R SPECIFlCAT ION 

~-v-OW-363 l/4" Ocmin. loter utility Call Vahe 
< v-~27-240)• Piping Isolation watt!\ 

S85()(l.L 

Oi-V-OW-364 l/4" Dewatering Station Tool Ball Valve 
vent Pressure Cage 11111 tey 
Isolation SS-4)54 

~-V..CW-)65 l/4" Dewatering Station Ball 'lalve 
Tool Vent Valve Whitey 

SS-4J54 

~-V-OW-366 )/4" Service Air Supply Clobe valve 
First Isolation to 
Air 1-tlnifola 

CN-V..{)W-)67 J/4" Service Air SOS Piping Globe valve 
Isolation 

CN-V..CW-)68 )/4" Air Supply at Filter Brass Clcbe valve 
(V-527-232) • .anifola Crane 229C 

CN-V..CW-369 l/2" Air Supply at ~se Reel Brass Glebe Valve 
< v-~27-2J 7) Crane 22SC 

~-V..{lW-)70 112" Air Supply at Dewatering Brass Cltbe valve 
( V-527-236)• Station Crane 229C .; 

' 
~-V..CW-)71 112" Air Supply at IX Manifola Brass Clobe Valve 

Crane 229C 

~-V-OW-)72 1" Oelllin. loter Isolation 1501 Tufline Plug Valv~ 
to 50S 1-tle!el 897JlL 

CN-V-OW-J7J )/4" Plant Service Air Supply Oleck 
Oled< to sos 

Ol-V..CW-:374 )/4" Service Air Supply Ciobe Valve 
Solenoia Isolation 
to Air Isolation 

• (Print !'().) - 31 - 3/83 
· (~set) 



•yPE, lo\1\'U'ACT~ & MATERIAL 
VALVE NO. SIZ£ DESCRlPTI~ ~ NlMJER SPEClF'ICAT lON 

!N-V~W-375 3/4" Plant Service Air JOO# Cast Bronze 
~ply Oleck to SOS 48721<5 

McMaster carr 

IN-V-OW-376 Air ~eration or SOS :s-way Ball Valve 
Handllrg Tools 

CN-V..()W-3n 3/4" Air HanHold eomection 11 
Isolation 

IN-V-VW-378 3/4" Air Hanlfolo Comection 12 
Isolation 

CN-V~-379 3/4" Air Manifold Connection 13 
Isolation 

CN-V~-380 3/4" Air Manifold eomection 111 
Isolation 

CN-V~If-381 J/4" Air Hanifol1 Comection 15 
Isolation 

IN-V~-467 l/4" Inlet to Sa~~ple llontl s.s. hhitey tEeole 
Valve 552~54 

IN-V~-468 1/4" Sample 8omb Bypass s.s. Whitey tEeOle 
Valve 552~ 

IN·V-Dif-469 1/4" D.Jtlet fl'OIII SiPple BonL s.s. Whitey Needle 
Valve SS22RS4 

IN-V-OW-470 1/4" Sample System Isolation S.S. Whitey NeeOle 
Valve 552~ 

CN-V-OW-471 1/4" SiPple Bomb Inlet s.s. Whitey Shut orr 
Valve l401<Jo14SS 

CN·V-OW-472 1/4" Sample Bomb Outlet s.s. Whitey Shut orr 
Valve 140101455 

I 
• (Print No.) -32- J/8) 



VALVE t(). ~ OESCf\J PTICH 

CN-V-RC-)60 !• RCS ManHold Inflt.ent 
(V-527-262)• Isolation 

CN-V-Ill:-)61 l• RCS Manifold Influent 
(V-527-251) • Check 

CN-V-Ill:-)62 1• Dual Flow Operation 
(V-527-26)) • Isolation 

CN-V-RC-J6J l• Filter Manifold RCS 
(V-527-247) • 5l4l ply Stq:~ 

• (Print No.) 

TYf£, 11111-U"ACT~R & 
HOOEL NIJ.IEJER 

JODI Ball Valve 
sw )16 ss 
IJT Grimell 
l•-J02J-l-l 

1501 Swlng Cleek Valve 
BW )16 SS 

JOOI Ball Valve 
511 )16 ss 
ITT Grinnell 
1•-.302)-1-1 

JOOI Ball valve 
sw )16 ss 
ITT G rlnne 11 
l•-.302)-1-1 

- )) -

MATER Ill!. 
SPECIF'ICATION 

527-L-5002 

527-L-5002 

527-L-5002 

)/8) 
(Heset) 



TYPE, 111\l'l..f'ACTllt:R ~ ~TEHIAL 
VALVENU. ,llig_ DESCRIPTI~ HOU':L NUIDER Sl'fClriCAT ION 

a.-V-RC-364 1" RCS ~nifoid influent 3001 Ball talve 527-L-5002 
l v-~27-244) • "Tie-In" Connection sw 316 55 

Isolation Ill ~rlmell 
1 "-3023-1-1 

Ol-V-IC-365 1" RCS ~nifold Influent 1501 Swing Check Valve 
(V-527-253) • "Tie-ln" connection Check s~ 316 55 

a.-v-R:-366 1" Filter Bypass Line 3001 Ball valve 5274..-5002 
(V-527<,64) • Isolation sw 316 55 

ITT Grinnell 
1"-3023-1-1 

Ol-V-RC-367 l RCS Return From Filter 3001 Ball valve 
(V-527-265) • ~nifold sw Jl6 ss 

lT T Grinnell 
1" -3023-1-1 

Ol-V-RC-Jo8 1" RCS Rtt urn from Filter 1501 Swing llleck valve 
(V-527-25D) • Manifold BW 316 55 

Ol-v-RC -369 1" Ion Excnanye Hanifolo 2001 Diaphragm Valve 5274..-5009 
( V-5 27-245) • RCS Influent Throttle sw 304 ss 

ITT Grinnell Fig. 2471 
Ethylene Propylene Diaphragm 

Ol-V-RC-37D 1" RCS ~nHold Effluent 3001 llall Valve 527-L-5002 
(V-527-2119) • b:taUon sw 316 ss 

ITT Grinnell 
1" -3023-1-1 

01-V-RC-371 1" RCS Manifold Effluent 1501 Swing Check valve 
( V-527-255) • Check BW 316 SS 

Ol-V-RC-372 1" RCS Manlfolo Ion Exchange 3001 llall Valve 5274..-5002 
(V-527-2116)• Return Stql sw Jl6 ss . 

JTT Grinnell 
1 "-3023-1-1 

Ol-V-RC-373 1" RCS ~nifold filter 1501 Swing Check Valve 
(V-527-254) • Return "Tie-In" Flange Check ow 316 55 

• (Print No.) - 34 -
MBlet> 



TYFt:, MAIU"ACT~ & MATERIAL 

~~ .illf. DESCRlPTl~ ~L NU4!£R SI'ECJFICAT ION 

CN-V-RC-.::74 1" RCS Manifold filter Heturn 3001 Ball Valve !'27-L-.5002 
(V-~27-24£,)• "Tie-In" flange Isolation sw )16 ss 

ITT Grimell 
1"-.302)-1-1 

CN-V-R:-)7.5 1" RCS Manifold IX Return 1.501 Swing Oleck Valve 
(V-.527-269) • "Tie-In" flange Oleck Bit)}(. ~ 

CN-V-R:-)76 1" RCS MQnl fold IX Return 3001 oall valve .527-L-.5002 
( V-.527-268) • "Tie-In" flange Isolation sw )16 ss 

ITT Grinnell 
1"-302)-1-1 

CN-V-R:-)77 )/8" RCS Manifold flush Ball Valve 
& Drain Isolation SS-4JS6 

Whitey 

CN-V-W -61 1 112" Post filter Inlet 3001 Ball Valve 
Isolation llW Jl6 !>S 

ITT Grinnell 
l 112"-3021-l-8 

CN-V-W-62 1 112" Post filter OUtlet first JODI Ball Valve 
Isolation to Monitor Tank aw )16 ss 

ITT Grinnell 
1 1/2"-3021-l-8 

CN-V-ff"-6) )/4" Post filter DP Instrument 1.5001 SW velan Globe Valve 
Isolation C/N )74 b 

CN-V-W-64 J/4" Post filter DP Instrunent 1.5001 Sit Velan Globe Valve 
Isolation C/N J74 B 

CN-V-W -6.5 J/4" Post filter Process Drain 1.501 Ball Valve 
Isolation SW )16 S!> 

ITT Grinnell 
J/4"-Jill.5-l-8 

CN-V-W -66 J/4" Post filter vent first 1.501 Ball valve 
Isolation sw )16 ss 

1 TT Grinnell 
J/4"-)01:•-l-8 

• (Print No. ) - J.5 - )18) 
(Reset) 



TYPE, WIIU'"ACTURER & MATERIAL 
VALVE t.O. 2m. DESCRIPTION HOOEL NlHBI:.R 5f'EC1FICJ\TION 

CN-V-W-67 J/4" Post filter vent Second 1501 Ball valve 
Isolation 5W Jl6 55 

ITT Grimell 
J/4"-.3015-1-8 

04-V-W-68 l 112" Post Filter O,tlet Second 1501 Ball Valve 
('f-527-270)• Isolation to Monitor Tan' 5W Jl5 55 

ITT Grinnell 
l l/2"-J015-l-8 

04-V-Ff -69 l l/2" Post Filter Erfluent XXII Ball valve 
to Turbine flow Meter BW .316 55 

ITT Grinnell 
1 l/2"-J021-l-8 

04-V-Ff-70 1 1/2" Post filter Effluent f~ XXII Ball Valve 
Turbine flow Meter BW .316 55 

lTT Grinnell 
l l/2"-J021-l-8 

04-V-Ff-71 1 112" Post filter Effluent XXII Ball valve 
Turbine flow Meter Bypass uw .316 55 

ITT Grinnell 
1 112"-J021-l-8 

01-V-Ff-72 l" Post filter flush Tufline Plug Valve 
Isolation 8972AL 

04-V-Ff-73 1/2" Post Filter Efrluent to 112" HPT VaclUII Breaker 
Honitor Tanks vacuum Hd9ster Carr 
Breaker C/H 48171<4 

04-V-ff-74 l/2" Post filter Atmospheric Ball valve 
vent 55-BilK 

Whitey 

S05-V-002A 1 l/2" Monitor Tank "A" 1501 Ball Valve 
Isolation va 1 ve 5W .316 55 

ITT Grinnell 
1 l12" -J015-l-l 

•(Print No.) - .36- .3/8.3 
(Reset) 



TY~, IAAI'U"ACI~R & HAlER I AI. 
VALVE NO. llif DESCRIPTION HUU::L IHJ4U£R SPECir!CAT ION 

SOS-V..{)Oat 1 1/2" ~n1 tor Tali< '1i" 1501 llall Valve 
Isolation valve 5W 316 55 

ITT Grinnell 
1 1/2"-3015-1-1 

SOS..V-003 2" ltlnltor Tari<s D.Jtlet Cross 1501 Ball Valve 
Comect Valve sw 316 55 

ITT Grinnell 
2"-3015-1-1 

505-V-0041\ 2" I«! it or F\JIIp lA Suet! on 1501 Ball valve 
5W 316 55 
ITT Grinnell 
2"-3015-1-1 

SOS-V~048 }." Monitor Pump lH Suction 1501 Ball valve 
5w 316 55 
ITT G rlnne ll 
2"-3015-1-1 

S05-V~05A 3/4" Monitor Pump lA Suction 1501 Ball valve 
Instrument Isolation sw 316 55 

HT Grinnell 
3/4"-3015-1-1 

505-v -00 51) 3/4. Monitor Pump 18 Suction 1501 Ball Valve 
Instrument Isolation 5W 316 55 

ITT Grinnell 
3/4"-3015-1-1 

SOS-V-006A 3/4• Monitor rurp lA Discharge 1501 Ball Valve 
Instrument Isolation 5W 316 ss 

HT Grlmell 
3/4"-3015-1-1 

SOS-V..{)068 3/4" 1-Mitor Pump lB Discharge 1501 Ball valve 
Instrument Isolation sw 316 5S 

ITT Grinnell 
3/4"-3Dl5-l-l 

505-V..{)Q7A 2" Monitor rurp 1A Discharge Cleek Valve 
Cleek Valve LaOiSh 

5261..{)607-20A 

• (Print No.) - 37 - 3/83 
(Reset) 



~YPE, WllU'ACTURER & MATERIAL 
VALVE t<l. ~ OESCRlPTl()l HCa.L NUo!SER SPEClf'ICAT ION 

SOS-V..Q079 2" Monitor 1\Jap 11:1 Discharge eted< val..e 
Oleck valve Lad ish 

5261..0607-2()'\ 

SOS-V.008A 2" lotlnitor PUmp lA Disct1arge 1501 U.11l Valve 
val..e sw )16 55 

ITT Grimell 
2"-JD15-l-l 

SOS-V.OO!B 2" lotlnitor PUmp lB Discharge 1501 Hall valve 
Valve sw )16 55 

ITT Grinnell 
2"-)015-1-1 

S05-v-oo9A 1" 1-tJnitor PUmp lA Simple 1501 Ball Valve 
!solation valve sw )16 55 

ITT Grinnell 
1"-)015-1-1 

SOS-.'-0058 1" Monitor PUmp lB Sample 1501 Ball Valve 
Isolation valve sw )16 55 

ITT Grinnell 
1"-)015-1-1 

505-V..OlOA )/4" Monit or PUmp lA Sample Glooe Valve 
valve Lallish 

n11-o714-o7 

SOS-V-0100 J/4" lotln i tor F\JI1p lB Simp! e Glooe Valve 
Valve LaO iSh 

n71-o714-o7 

sos-v-ou 1 112" Monitor Tanks Disdlarge 1501 Ball Valve 
Cross Comect sw )16 ss 

ITT Grinnell 
1 112"-)015-1-1 

SOS-V-012A 1 112" lotlnitor Tank "A" Cleek valve 
Reclrc. Check valve Laolsh 

5201-0607-lSA 
• (Print No.) - )6 - ?~~et) 



TYF£, ,.AN..FACTlH:R & MATERIAL 
VALVE 1(). ~ OESCRlPT ION loU>EL tll.J1BER SPEClf"lCATION 

SIJS-V4Jl28 1 112" lotlnltor Tank "B" Reclrc. Check Valve 
Check Valve LaO ish 

5:.10l.0607-15A 

505-V-OlJA 1 1/2" Monitor Tank "A" Hecirc . 1501 Ball valve 
sw )16 ss 
HT Grinnell 
1 112"-)015-1-1 

SU5-V-01J6 1 112" Monitor Tank "B" Recirc . 1501 Ball Valve 
sw )16 ss 
ITT Grinnell 
1 112"-3015-1-1 

~!)..V-(114 2" lotlnltor f'llnp Dlscnarge to 1501 l.lall Valve 
£pi cor sw )16 ss 

1 TT Grinnell 
2"-)015-1-1 

!>1.15-V..(Ilt! J." ~nitor Punp Oiscnarge to 1501 Ball Valve 
PWST, second isolation sw J16 ss 
Valve lTT Grinnell 

2"-)015-1-1 

~5-V-2JA )/4" Monitor Tank "A", Level 1501 Ball valve 
Instrument Isolation sw )16 ss 

ITT Grinnell 
)/4"-)015-1-1 

~!)..V-:l~ J/4" lotlnltor Tank "H", Level 1501 Ball Valve 
Instrument Isolation sw 316 ss 

I fT Grinnell 
J/4"-3015-1- 1 

~5-V..{):l4A 1 1/2" ~nltor Tank "A" Uraln 1501 l.lall valve 
First Isolation Valve sw 316 55 

11 T Grinnell 
1 112"-J015-1-1 

•(Print No.} - J9 - 3/8} 
(tlcset) 



TYP£, MAttl"ACTli£R A MATERIAL 
VAL'YEt{). ~ UESCRIPT JON ~L NIJ.4DER 5PEClf !CAT I!Yl 

505-V-{)2/b 1 112" hlnltor lark "Bh urain 1501 Ball valve 
first Isolation Valve 5w 316 55 

ITT Crinnell 
1 l/2"-301!'1-1-1 

SOS-V-02SA 1 l/2" Monitor Tank "A" Inlet 1!'101 Oall Valve 
sw 316 ss 
ITT Crinnell 
1 112"-301~1-1 

SOS-V-{)25B 1 112" Monitor Tank "B" Inlet 1!'101 Ball \'ill ve 
511 .316 ss 
ITT Crlnnell 
1 112" -3015-1-1 

SOS-V-026A 2" h:lnltor Tank "A" Inlet 1!'101 Ball Valve 
sw .316 ss 
ITT Crinnell 
2"-3015-1-1 

SOS-V-{)26B 2" Monitor Tank "B" ~tlet 1!'101 Ball valve 
sw 316 ss 
ITT Grinnell 
2"-3015-1-1 

SOS-V-028 2" Monitor ~ DiSCharge Cleek Valve 
to Epicor Oled< valve Lad ish 

526l-{)6()7-20A 

SOS-V-031 2" Monitor I'U1Ip DiSCharge Cleek Valve 
to PW5T Oled< valve Lao ish 

5261..{)6()7-20A 

SOS-V-{)32 2" Monitor Tank Oemin. water 1!'101 Oall \'ill ve 
Isolation sw 316 ss 

ITT Crlnnell 
2"-3015-1-1 

• (Print No.) - 40- 3/8) 
(Reset) 



TYPE I MAIU"fl(;~ & HATER! Ill. 
VALVE f{). ill£. DESCRIPTION HOOEL NtJ.I!£R SPECIFICATION 

SDS-V-QJJ 2" Monitor Tank Demin. water Q-ed< Valve 
S...C:,.ply Cleek valve Lad ish 

5261..0607-2()\ 

sos-v-oJIIA 1 112" Hlnltor Tank "A" Drain lSOI Ball Valve 
Second Isolation Valve sw Jl6 ss 

ITT Grinnell 
1 112"-3015-1-1 

505-V..{l)IIB 1 112" MOnitor Tank "B" Drain lSOI Ball Valve 
Second Isolation Valve sw 316 ss 

ITT Grinnell 
1 112"-3015-1-1 

SD5-V-Q36 3/4" MOnitor Rump Discharge lSOI Globe Valve 
Header Vent Ladish 7271 

sos-v-oJ7 J/4" MOnitor PUnp Discharge lSOI Globe Valve 
Header vent Ladlsh 7271 

sos-v-oJa 1" MOnitor PUmp Discharge lSOI Globe Valve 
Header Drain Ladlsh 7271 

sos-v-o39 2" MOnitor PUmp Discharge lSOI Ball Valve 
to PWST First Isolation sw 316 ss 

1 TT Grinnell 
2"-3015-1-1 

sos-v-oso 2" Monitor PUmp Discharge lSOI Oled< Valve 
to RCS manifold Cleek sw 316 ss 
Valve Alloyco fig. J70 

SDS-V-Q51 1" Monitor f\J~ Discharge to 1501 Ba! l Valve 
RCS manifold First sw 316 ss 
Isolation Valve ITT Grimell 

1"-3015-1-1 

sos-v-os2 1" MOnitor PUmp Discharge to 1501 Ball Valve 
RCS manifold Second sw 316 ss 
Isolation valve ITT Grinnell 

1"-JOls-1-1 

• (Print No.) - Ill - 3/83 
(Reset) 



VALVE Ill. SIZE OESCRI PT ION 

sos-v-o53 1" Monitor Tank Discharge 
to RCS Manifold Check 
Valve 

sos-v-os4 1 1/Z" MJnitor Ta~ System 
Drainline Isolation 

505-V.{)55A 3/4" MJnitor Tafak lA S!Jnple 
Flush valve 

sos-v-o5.5e 3/4" MJnitor Tank PUmp lB 
sample Flush valve 

sos-v-o56 2" Monitor Tank Pump 
Discharge to PWST 
Isolation 

sos-v-o57 2" Monitor Tank Pump Discharge 
Discharge to Epicor II 
lsolaUon 

SD5-5-1A 2" Strainer, MJnitor Ta~ Pump 
505-P-lA Suction 

505-5-lli 2" Strainer, MJnitor Tank PUmp 
505-P-lB Suction 

• (Print 14o. ) 

TYPE, MANUFACTURER & 
t«ll€L NlJo1!£R 

Check Valve 

1501 Ball Valve 
sw 316 55 
ITT Grimell 
1 112"-3015-1-8 

.3001 Ball valve 
sw 316 55 
ITT Grinnell 
3/4"-3013-1-8 

3001 Ball Vll ve 
sw 316 55 
ITT Grinnell 
3/4"-3013-l-8 

Ball Valve 
lH Grinnell 

Ball Valve 
ITT Grinnell 

Wye Type Strainer 
316 55 
Mueller Steam Specialty co. 
Wye Type Strainer 
316 ss 
Mueller Steam Specialty Co. 

- 42-

MATERIA!. 
SPECIF'I CATION 

3/83 
(Reset) 



VALVE 1-(), mg_ 

FCC-V~Ol 1 112" 

FCC-V-002 1 112" 

FCC-V-OOJ 1 112" 

FCC-V-009 )/4" 

FCC-V~l5 1 112" 

FCC-V~l6 1 112" 

S~V-1 1 112" 

s ws-v-2 1 112" 

SW!)..V-4 1" 

sws-v-5 1" 

SW5-V-6 J/4" 

s ws-v-7 }/ 4" 

• (Print llo. ) 

7YP£ , IW'lli'"ACTURER & 
OESCRIPT ION MOC€L Nli10CR 

Reactor Building Basement ITT-Grinnell "Cam-lite" 
f\Jmp Discnarge iSolation 1501 Ball Valve Fig. f 

015-JOls-1-4 

Fuel Transfer Canal Drain ITT-Grinnell "Cam-Tlte" 
I'IJrrp 1501 Ball Valve Fig. I 

015-)015-l-4 

IIF Processing PUmp Discharge ITT-Grinnell "Csm-Tlte" 
Isolation 1501 Ball Valve Fig. I 

015-)015-l-4 (air operated) 

Ft:C-Pl-J lnstrunent Root VOGT, Globe, SW-12501 

Fuel Transfer canal Drain NEWCO Class 800 Swlngcheck 
PUmp Discharge Cleek Fig. I:J85FBH4 

llF Processing I'IJJTP Discharge NEWCO Class 800 Sdngcheck 
Cleek Fig. I:J85FBH4 

Penetration ISSI, 1st out- WATTS 1501 Ball 
boa~ containment Isolation SA 8501 LL S.W. 

Penetration ISSI, 2nd out- WATTS 1501 Ball 
board containment Isolation SA 8501 LL S.W. 

Flush Connection Inlet WATTS 1501 Ball 
Isolation SA 8501 LL ~ •• w. 

Flush Connection Inlet Cleek Crane 1501 Swingcheck 
161-600 s.w. 

lst Low Drain Isolation WATTS 1501 Ball 
SA 8501 LL S. W. 

2tld Low A:llnt Drain Isolation WATTS 1501 Ball 
SA 8501 LL S.W. 

- 4)-

MATERIAL 
SPECIFlCAT ION 

ASTM AJ51, m CFSH, Jl6SS 

ASTH A.J51, IJ{ CFSH, Jl6SS 

ASTH A.J5l, IJ{ CF!.H, Jl65S 

ASTH Al82, CRF316, 3165S 

ASTH Al82, mFJl6, 31655 

ASTH Al82, mFJ16, 3l6SS 

ASTH Al82, mFJ16, J165S 

ASTH Al82, GRfJl6, Jl6SS 

ASTM Al82, mFJ16, Jl6SS 

ASTH Al82, GRf316, 316SS 

ASTH Al82, GRFJ16, Jl65S 

ASTH Al82, CRFJ16, 3165S 

.J/8} 
(Reset) 



.. 

Apper>dlx No. 11 

to 

SUbmerr,ed Oeminera1izer System 

System Design Desc:!otlon 

Title 

S.o.s. Procedure List 



Procedure 
r..umoer 

2104-6.0 

2104-6,0A 

2104-6.1 

2104-t!.lA 

2104-8.18 

2104-8.2 

2104-6.) 

2104-8.4 

2104-8.5 

2104-8.6 

2104-6.7 

2104-8.8 

2104-6.9 

2104-8.11 

2104-6.12 

2104-B.l:JA 

2104-6.1)6 

2104-8.DC 

2104-6.DD 

2104-ts.DE 

£104-8.14 

21D4-8.15 

2104-8.16 

APPENDIX 11 

SOS OPERATING PROCElJUHE t.IST 

Title 

S05 Operational Guidelines 

SOS Operational Guidelines for RCS Processing 

Suomerged Ion Exchangers System Operation 

RCS/RCST "B" Processing through SOS 

llf Processing through SOS 

t.eakage Containment System 

S05 vent anc Drain Subsystem 

SOS Monitor Tank~ 

filter vessel Replacement Procedure 

Cation Ion vessel Replacement Procedure 

S05 Zeolite Exchanger vessel Replacement Procedure 

Leakage Containment vessel Replacement Procedure 

SOS Electrical Procedure 

I-n-c Cask Hancling Procedure 

Spent Vessel Dewatering Station Operation 

SUS Leakage Containment Ion Exchanger Sampling 
Procedure 

SDS Prefilter and final filter Sampling Proceoure 

SOS feed Sampling Proceoure 

SDS Influent/Effluent Resin Liner Sampling Procecure 

SUS Monitor Tank Samplino 

!~ ~i~ v~sse1 Loading Proceoure 

SUS Submerged IX System Operation using Train No. 2 & 
"Cation" Sand filters ' A' or 'd' 

sus Post filter cnangeout 



Prt>ceaure 
Nunoer 

2202-8.0 

2202-8.1' 

2202-8.2 

2202-8.4 

2202-8.5 

APF..NOIX 11 

SOS EJ.€RGEICY ffiOCEil.J~ LIST 

Title 

sos General Bnergercy 

Leakage in the SOS Feed F1luatian System 

Leakage in the SOS SutJnerged Ion Exchangers System 

Loss af vent and Drain Subsystem 

SOS task Acciaent 



Proceoure 
r..Jrroer 

2204-0GS-PNU-Al 

2204-0CS-PNL1-A2 

2204-0CS-PNU -A3 

2204-L.ocal-Alarm 1 

2204-Local-Alam 2 

220~>-Loeal-Alarm J 

2204-Local-Alatm 4 

2204-Local-Alarm 5 

2204-Local-Alatm 6 

2204-505-PNL 1-A:: 

2204-S05-PNU-A3 

2204-505-PNLl-A4 

2204-SOS-PNU-81 

APf'tNOI X 11 

50S RESPONSE ffiOCEDJ~ LIST 

Title 

Off Gas Particulate Sarrple Raoiation Hi~Tl 

Off Cas Charcoal sample Radiation High 

Off Gas Ion Chamber Sarrole Radiation HilT' 

High Rad Filter Sample Glove Box Low Differential 

Pressure 

Hlg"! Rad Filter Sample Glove Box Surrp Level Higf:l 

Filter ~nifold Containment Low Differential Pressure 

Filter Manlfolo containment Surrp Level High 

RCS Manifold Containment Low Differential Pressure 

RCS Hanifolj Contair~nt SuMp Level High 

Exchanger Manifold Low Differential Pressure 

Hign Rao, Sampler Low Differential Pressure 

Beta Monitor Sample Return Low Flow 

Off Gas System High Pressure 



Procedure 
Nunoer 

2204-SCS-PNLl-8lA 

2204-505-R-IU-82 

2204-SDS-PNLl-8) 

2204-S05-PNLl-e4 

2204-SDS-PNLl-Cl 

2204-S05-PNLl-t2 

2204-SDS-PNLl-CJ 

2204-S05-R-1Ll-t4 

2204-S05-PNL2-84 

2204-S05-R-IL2-85 

2204-S05-PNL2-C5 

2204-S05-PNL2-C5A 

2204-S05-PNL2-C6 

2204-S05-V5-lA 

2204-505-VS-18 

2204-S05-V5-1C 

IIPPENDIX 11 

SOS RESPONSE PROCEDURE LIST (COnt 'd) 

Title 

Off Gas System H1!1l H1!1l Pressure 

Beta ~nitor Manifold Low Differential Pressure 

Intermediate Rad Sampler Low Olfferentlal Pressure 

Off Gas filter Unit High Temperature 

Off Gas Separator High Level 

SOS ~nitor Tank T -18 Level High/low 

505 Monitor Tank T -lA Level H1{11/Low 

Leakage ContairYnent ~ Low Pressure 

IX Manifold Effluent in Line Rad High 

Leakage ContairYnent Influent Une High Rad 

IX Manifold General Area Radiation Hi!1l 

IX Manifold General Area Radiation High High 

Off Gas Header Radiation Hi!1l 

lnstrurrent Air Low Pressure Alarm 

Knockout Drum Low Level Alarm 

Knockout Orum High Level Alarm 
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System Design Description 
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1.0 DESIGN OESOUPTION 

1.1 Suarna rx 

This system is oesig'leo to draw water from the basement of the 

Caltainment B.Jllaing and oellver lt to the RCS clean-1.41 manifold of the 

Submerged Oemlneralizer System (505). Within the 505 tne water will 

normally ce routed via the prefilter and final filter to the ion 

exChangers. Alternately the water can be filtered and stored in the MWHT 

or RCST's . 

1.2 References 

1.2.1 5-ECM-1141; Pipe from penetration 1551 to the RCS manifold. 

1.2.2 Bums ano ·l«le calculation l(;-6l..Q2; ;(;-61 1-112" Une Rupture in 

F.H. Building (SW5-P-l) 

1.2.J ECH-lOJ9; Jet Rump Installation in the Reactor Building . 



1.3 DetPilFC Svstem Oescriotl~ 

l.J.l T~P j~t ovmp is a crmmerciRlly avrile~l~ Coules ~P rPtec at 1 l/2 

HP. It is olacec on t~e 305' el~v~tion of t~e Reactor Bul lcinp in 

t~e vicinity of the lnccre instr~nati~ ca~le cha!e peretretl~. 

A suction packer &!s~~ly is lower~d inside a 4" PVC pip~ lntr the 

incrre lnstr~~tatlcn trench, anc Sl~tlon lc tpkpn Pt that ~Int . 

A 1" 1.0. r~ber hose with leak tioht "oulck clsc~nect" fittinp! 

is couolec to the pump dlsch~r~ et on~ enr ard to c~nteln~nt 

penetration 626 et th~ other. From just Inside the containment 

penetr?tior tc the tie-In with the SOS p!p!nc, thr system is hare 

piped with 1-1/2" Schedule AO stainless steel pipe. This olpe is 

not !hleldPC in the Annulus between the Reactor Bulldlnc anc the 

Fuel H~ndllnc eu!l~lnp. Within the Fl~l Han~llnp Bulldlnp the pipe 

Is shlelce~ wit~ e minimum of 1 inch of lPf( . Trese sh!elrln~ 

recuirements recuce area dcse rates to< 1 mrem/hr. System 

p!plnc deslpn conforms to Repulatorv Guide 1.143 end as such all 

piping outside the Containment is per ANSI 631.1. non-seismic with 

commercial prade QA. Within tre ccntR!rment there are no valve~ or 

other cevlces to prevent flow in elthPr direct!~. Double 

isolat!cn is provided just outside tre Reactor Bullrln~ in the Fuel 

Hancllng Bullclng. A 1" Diameter line located near t~e top of tht 

system piping and juct inside the Fuel Hencl!ng Building serves as 

a vacuum breeker and flush connection. Flush water will be plant 

dem1nprell7ed water or processrd watrr . This is a plant operations 



1.3.2 

1.3.:! 

opti~. Flu5h water will be suooli~o vi~ rueber hO~e to the flL~~ 

comectl~ . Electrlcit~· tc the ~ is f•d t~rouc~ a L conO\!Ctcr 

~o. S power core which parallels tre our.o ci5char~ hose uo t~rcug~ 

the r.cntai~t ~nd Fuel Handling Builcir9 penetr~tirrs. t~sice 

the Fuel Han~ling Sulldl~9 the oower core i~ routed to ~ meter 

crntrol center located on t~e ea~t wall at the oper?tino fl~r 

elevation. 

Jet Punp (SWS-P-1) 

Type: Gc'l·lCis Cat .1 CH 150 

Me-tor: l 112 hO. 

Disehar~ p~ssure 30-50 psi 

Packer sv~tem: Goulds Cat.l FP2-l4 

~ellhead Adapter: Coules Cat.l AWJ2 

Svstem C?eaclt:x: 

System oper?tion Is 5 g::n bv throttling bac\1 on the ounp disct"af9e 

flow. As tre 4P across the filters increase~ due to solics 

deposition, the syst~m pressure must be increasec tv openlno the 

throttle valve. 



1.).4 Uiscnarve ttlse 

154 feet 1~, 1" 1.0. Water Hose; JUO psi desi{TI worldrg pressure, 

~a - N tuoe witn polyester reinforcement, neoprer.e cover; Uesi{TI 

life: approx. 1 yr. in contact witn sump water. Fittirgs: 1" 

uiameter Hansen type 8-ST quick disconnects; straight tnru desig1. 

1.).!> 

1-ll:l" sched. 40 Austenitic Stainless Steel 

L.oesi111 Cooe: I:I:H.l (non-seismic) 

Uesi!11 Pressure: bO psig. 

1Jesi111 T~erature: An'Oient 

1.4 System Performance Characteristics 

Tne RH oasement purp was chosen based on the need for taking suctiOI'l at 

the :.!1!2' elevation or the Reactor Building ana purping through tne 

prefilter ancs final filter to the SOS ion excnarge train directly. 

1.!> System Arra~t 

Tne pump and motor are located on elevation 305', witn a well head 

aoapter and packer assemoly lowered to tne oasernent floor, discharge hose 

ancs power caole is routed across the )05' elevation floor to column R-9, 

up tnroug'l tne J47' elt!vation s~ismic gap (west or the incore 



~-------------------------------------------------------------

instrumentation termination plate), ana tnen northeastward to meet the 

hard piping and electrical connection extending into the containment 

througn penetration R-626. The nose i s andloreo at the 347' elevation 

seismic gap, col~n R-9 aoove the 305' elevation floor, and the curbing 

on the north sloe of the open stairwell on the 305' elevation. The hard 

piping is routed througl contairrnent penetration R-626 and Fuel hard ing 

tj.Jilolng penetration 1551, north along tne west wall of the Fuel Hano! i ng 

Builolng to the west sloe of the RCS manifold. 

1.6 lnsttunentation ana COntrol 

The pump control will be via on/off buttons with indicator li11Jts snowing 

power to the panel ana ~. COntrols and indication will be located on 

panel CN-PNL-1. An off button is also available on the starter box 

located on the east wall of the 347' elevation of the Fuel Handling 

Building. Though the system is dt.slgned to be started and run ln the 

valves wide o;.cn mooe, system flow may oe decreased 0y throttling any of 

the process line valves. 

1.7 System Interfaces 

The R.B. basement Pump discharges throu11J flexible noses to hard pipe in 

containment Penetration R-626 and Fuel Handling Building Penetration No. 

1551. Inside the Fuel Handling building the fluid from the R.B. basement 

Pump interfaces with 1-1/ 2" schedule 40 stainless ~ teel piping on the RCS 

manifold, were lt is reduced to 1" and connected via a 1" flange. 



The R.e. bas~~nt ~interface~ electric=llv •i~h 680V, 36, ~0 Hz 

cycle power frrm circuit 7 of the ASOV c:lstrit-utlf'f' par>el POP-2f loc?tet' 

on t~e 328' El~vation of the Au~iliarv Sulldlno. T~e ABO Volts is 

steppeo o~ through a 15KVA trPnsto~r to 260V 36 60Hz, to ? coto: 

stprter bo• on t~e ea~t wall of )A7'6" elevation of t~e FL~l Hancling 

Buildino. 

Pun'() Ct'ntrC'l is frrrn SOS panel CN-Pt.t.-1, lC'CPtec on t~e "a"t ent' of t"E' 

Cask ~port Platform ot the s~th eno of B Fuel Pool. 



2.0 SYSTE.'4 LIMITATIONS 

2.1 If tne p~ is to be shut down for an extenaed period (i.e. longer than 

approximately 3 nours) the discharge hose nust be vented. This will keep 

the nlg. vacuu:~ which will rorm as water att~ts to flow bad< to the RB 

SUnp from t.nMy stressing the nose. 

2.2 If deoris clogs ·the pump suction screen, cavitation induced damage to tne 

pump could occur. Therefore, if flow to the tanks is un-accountably !ow, 

or if pressure delivered to the 505 is !ower tnan anticipated, the pump 

should oe stoppeo and the line bad<-flusheo to clear the pump inlet . 



).0 OPERATION 

System operation shall be per operating procedure OP 2104-8.1. 



~------------------------------------------------- ----- ~ 

4.0 CASUALTY &NTS AND RECOVERY PROcnJURES 

4.1 casualty Events 

The only s1!1liricant casualty event possible in this system is a breetn 

of pressure boun:lary experienced curing pulPing of Reactor Builalng s!Jllp 

w~ter to the SOS RCS manifold. Tile result of this scenario would be a 

release of containnent Su:llP water to el ther the Reactor Builaing 

elevations 305' or 347' or to the 347' elevation of the Fuel Hanollng 

Building. 

4. 2 DesiQ'l Features to Ml tigate Effects of Casualty Events 

D.Jrlng the transfer of Reactor Bullaing s~ water to the RCS manifold 

the operator controlling the on/off switch for SliS...P-1 will 1110nltor the 

p~ discharge pressure CN-Pl..fl..-{)1 (ref. 2.3) located on the 505 

prefilter inlet. It can then be concludea that a hOse or pipe leak wlll 

result in a loss of pressure as inolcated on CN-PI-Fl.-01 and will be 

secured !mediately by de-energizing SliS...P-1. ttlWever, an undetected 

leak located in the Reactor Building will result in increased surface 

contalllination in the area of the leak but no off-site exposure. The 

resultiro exposure to on-site personnel is mlnilllized by H) " p·~'ng 

lll'el!ltii!PI3 I!Uiill!i per!I&Fl'lBl IIRtP)' 1Rtll ~l>e CORtil'Y'IIDt t ~back flushing 

of all process lines after ~ing. Stanoiro water will be redirected to 

the containment sump via the floor drains. 



lkletled<ed leakage or contai~nt s~ water on to the Fuel Handling 

Building J47' elevation floor will be oirected to the Auxiliary Building 

waste collection system via tile floor drains. A process pipe leak in the 

Fuel Handling Building (resulting from a 5 minute undetected guillotined 

rupture or a 1-112• transfer pipe resulting in a J71 gallon spill, ref. 

1.2.4) results in a worst case off-site exposure or approximately 2200 

tl.llles smaller magnituae than that resulting from the rupture or a Waste 

Gas Decay Tank as analyzed in the TMI-2 f"SAR. (See also SDS Technical 

Evaluation Report Section 7.2) 



5.0 SURVEILLANCE 

Pump Surveillance will be oy occasional non-routine visual observation on 

containment entries suosequent to entry no, 9. (April )0, 1981). 

Portions of tile R.B. basement Pumps' oiseharge hose and power 

(electrical) caole may oe ooserveo from closed circuit TV cameras locateo 

inside tile Reactor Builolng, dependent on piP. sent locations of cameras. 



6.0 ACCE?TAtCE TESTING 

The R.B. basement Pu~ will De given a furctional test once installeo to 

prove tnat operation is consistent with experienced ~S processirg flow 

rates. 



Appenaix No. 1) 

to 

Submergea Oemineralizer System 

System Design Description 

Title 

Process Program Limiting Parameters 



(.(M>()lENT 

Prefilter 

Final Filter 

Ion Exchangers 

Ion Exchangers 

"Cation" 5anc:l Filter 

Manifold Containments 

RCST 

Feed Stream 

Leakage Containment 

sos Effluent - to Eplcor II 

APf'E,.()IX No. lJ 

PROCESS CONTROL FfiOGRAM LIMITitlG PARAI-ETERS 

PARAMETER LIMIT 

Differential Pressure See attacheo graph 

Differential Pressure See attached graph 

Flow Ra~e 5 Qpm/traln 

Curle Loading 60,000 Cl (Cs) 
7,000 Cl (Sr) 

Differential Pressure See attached graph 

Differential Pressure .75 Inches water 
gauge 

Volume 72,000 gallons 

Terrperature li10°f (ITl<lx.) 

flow Rate lOgpm/box In use 

Activity Level 2.85Xlo-2 ucl/ml 
(Cs ano Sr) 

BASIS 

Mechanical Performance 

Mechanical Performance 

Res idence Time 

Admin. Limit based on DOE Task 
Force 

Mechanical Performance 

Provide sufficient flow to off­
gas system 

Admin. Limit based on 9D percent 
capacity 

Protect resin 

m~chanlcal performance 

As~urcs Less lhdn 1 uCI/cc of 
Primary Long-Lived Isotopes to 
Permit dewatered burial 



C(Kl{)UH 

SOS Effluent-Recycle 

PWST 

Eplcor II 

Off Gas Prefilter 

Off Gas ~PA and 
Charcoal Filters 

orr Cas Prefilter, ~PA 
and Charcoal Filters 

APPEt()IX No. lJ 

PROCESS ~TROL PROGRAM LIMITIUC PARAJ.E:TERS 

PARAMETER b!!!!! 
<l.AOXlo-1 uci/~1 
(Sr-90) 

<2.00Xlo-l uci/ml 
(a -emitter) 

Activity Level >2.00Xlo-l uci/ml 

Ai/loiPCi <6.LIXl06 

Batch Size 25,000 gallons 

Oi fferentJal Pressure o. 5 inches watr•r 

Oifferential Pressure 2.0 Inches w~trr 

~ 

Assures Deposits of less tt>an }).6 
Cl Sr-90 to Ensure 6X6 will not be 
Typp "B" Shlomcnt 

Assures Deposits of Less Than 20 
Ci gamma emlttPrs to Permit bare 
handling or 6X6 at Less Than 20 
R/hr. 

Minimize curve Loading in Eplcor II 

In accordant ~o~lth PElS, as long ns 
Radiation Levels are acceptable 

Minimize ua• brenkthrouah 

MechanicAl Performance 

Mechanical Performance 

Radiation Level 100 mR/hr ~t Contact Aomln . Llmlt based on Mlnlmlzino 
wlth F llter Housing Exposure 
(Shielded or ~ .~hlelded) 



C(.)4f'()t-£N T 

Leakaqe Contai~nt 
Ion Exchanger 

Fuel Pool Quallty 

APPOVIX No. lJ 

PROO:SS tnHRD.. PROffiAM LlHITWG PAAIM:TERS 

PARIM:TER 

Curle Lo.1dlno 

Ph 

Boron Cone. 

t,a., Grade 

Cl-

r-

SospPnded Solids 

Turbidity 

Gross B,a 

LIMIT 

0.18 -.i 

8.~ to 10.0 

3500 pp!'O, rna'< 

BASIS 

1 11Ci/CJ!I, curies with half ures 
of 5 years to permit dl:watered 
shallow lano buri:tl 

Cor :oslon 

Sol•Jbllity 

Reactor cool:mt Gr;ule Minir:~l1e Cl­
Na OH 

5.0 npm, max. 

5.0 pp!l, 111.11( 

1.0 ppm, max 

1.0 NTU, max 

5 X to-ll IIC l/ml 
max. excludlnq HJ 

Corrosion 

Corrosion 

Pool clarity 

Pool clarity 

Allo- use of processed water and 
Sr:~all leaks fr~ 50S operation, 
and minimize pool water 
recont:tmlnation and surface dose 
Rates 



70 

65 
-o 
U> 
Hl:,O 
t1 

A-ttachment 

Allowable LlP across sln9\e. sand Filter 

Accep+able 

s w ~ ro ~ ~ ~ ~ ~ 
GPM 
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1.0 DESIGN DESCRIFTIOU 

1.1 Sumary 

The submerged demineralizer system monitor tank system is a te~rary 

. system capable of collecting and monitoring processed water from the 

submerged deminerallier system (505) and tral"6ferring it to either the 

processed water storage ana recycle system (I'W), the Ep1cor 11 System, 

the RCS manifold or the SDS flush reader. The submerged der.llneralizer 

system processes, by filtration and oemineralization, ni!1lly 

contaminated waste water from the contain:nent s~, various liQUid 

raowaste storage tanks, ano tne reactor coolant syster.~. 

The SOS monitor tank systelll Coq)onents irclude the 50S CIOnitor tanks, 

sos monitor tank transfer P-J11ps, ano associated il"6t.ru:lentatlon, 

pipirQ, and valves. 

1.2 References 

1.2.1 PipirQ and Instrunent Diagram (P and W), 50S reed and lot:lnitor Tal")( 

System, Drawing 2-M74-SDS01. 

1.2.2 General Arranger:~ent, SDS fot:)nitor Taoo, Fuel Handling El.llldlng, El. 

305'...{)•, Drawing 2-~-6201 . 

- 1 -



1.2.3 curns ana Roe Floor and ~uipment Drains, Au~iliary ana Fuel Hanaling 

Builaing, Plan at Elevation 305'-0", Drawing 2249. 

1.2.4 ~rns ana Rae Flow Diagram, Heating ana ventilation, Fuel Hanallng 

Bulloing, Drawing 2343. 

1.2.5 ?!ping Line lnoex, Stanoaro 15737-2-P-002. 

1.2.6 (2) 12,0DO ~lion, 96" O.D. x 32'-0" Straight 5nell water Storage 

Tanks, Buffalo Tank, Dra•ing 2-MlOOA-00001-01 (Buffalo Tank Drawing 

L-4274). 

1.2. 7 SDS cne Line Diagram, D:awlng ~-E21-005. 

1.2.8 T·.s tr!Solent lnocx, Cl:l:~.~rent 15737-2-Jl6-DDl. 

1.2.9 scnematic Diagram, SDS Miscellaneous Instrumentation ana Alarms, 

Dra•ing 2-E76-SOS04. 

1.2.10 Loop Dlayram, S05 Monitor Tank T-1A Level, Drawing 2-J75-SDS01. 

1.2.11 LOOp Ulagram, SOS MOnitor Tank T-lB Level, Dra•ing 2-J75-SOS02. 

1.2.12 Loop Olagram, S05 Transfer Aunp P-lA Discharge, Drawing 2-J75-SDS03. 

1.2.13 Loop Diagram, SUS Transfer Pump P-lH Dlscnarge, Drawing 2-J75-SOS04. 

- 2 -
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1.2.14 Loop Diagram, S05 lt:lnitor Tali< T-lA Low Level Trip, Orawi!T,l 2-J75-SOS05. 

1.2.15 Loop Diagrar.~, 50S H:Jnitor Tank T -lB Low Level Trip, Orawi!T,l 2-J75-50506. 

1.2.16 Logic Diagram, S05 Feed and lt:lnitor Tank Transfer Pu~, Drawi!T,l 

2-J77-5050l. 

1.2.11 Logic Diagram, S05 Feeo ano lt:lnitor Tank Inlet Valves, Orawi!T,l 

2-J77-SOS02. 

1.2.16 Logic Diagram, S05 Feed and Monitor Tank Alcums, Drawing 2-J77-SDS03. 

1.2.19 P and ID, Oemineralizea SerViCe Wilter, 0rBWirY;l 2-+!74-~01. 

1.2.20 

1.2.21 

1.2.22 

1.2.23 

1.2.24 

P and ID, Processed Water Storage ana Recycle System, Orawirt;l 

2-H74-PW01. 

HVAC, Partial Plans, Oradrg 2-F'Cti~Ql . 

Level setting Diagram, 50S lt:lnitor Tank T-lA, Orawirt;l 2-J78-50S01. 

Level setting Diagram, SOS Monitor Tali< T-lB, Drawing 2-J78-SOS02. 

lotlster Valve Log (Burns and ~e). 

- 3-
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1.2.25 

1.:.!.26 

1.:.!.27 

1.2.28 

1.2.29 

Outline Drawing, 505 Monitor Tank Transfer Pur.ps, Ora•ing 

2-HOBOA-oOOOl-Ol (Goulas serial no. 706C332.2-3). 

instruction Manual, 50S ~nitor Tanio: Transfer Plr.lps, Drawing 

2-!<JBOA.OOOOA-01 (Goulos PIJ:l;l5 mooel no. 3196). 

Performarce CUrve, 505 ~itor Tank Transfer F\111ps, Drawing 

2-HOROA-oOOOA-ol (Coules p~ mooel no. 3196). 

Burns & Roe Recovery rlow Diagram, Auxiliary ~iloing ~ergercy 

Uquio Cle~ System, Drawing !ofJ06. 

Piping Une Specification, Stanoara ~737-2-P.OOl. 

1.3 Detaileo System Description 

1.3.1 Process Syster.~ tlowpatns (See Refererce 1.2.1) 

The SUS monitor tanks, 505-T -lA ano 505-T -lB, collect processeo 

water from tne SOS "cation" sana filters. The effluent is routeo 

to tne tanks vla separate 1 112-ircn influent lines, allowing tne 

capability for sel~:tion of eitner tank for filling operations. 

Eacn influent line contains a motor operatea isolation valve. 

These valves, S05-V002A ano 505-VOO:zt!, autonatically isolate tneir 

respective tank wnen tne level transmitter for the associatea ta~k 

senses a ni9'1 liquio level. tena switches associateo witn tnes !! 

va!ves are provioea for ~te nanu3l operation. 

- 4 -
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Mlnually operated valves, SOS-V025A and SOS-V0256, provide 

reounoant isolation wnen used in conjunction with th~ Above noted 

valves, SOS-V002A and SOS-V002S. 

fotlnitor tank overflow and drain line piping is routed to an 

exlstln;~ floor orain at el. J05'-0• of the fuel nandlin;~ bulldin;~ 

(Ref. 1.2.3). The floor drain is routed to the auxiliary building 

sump via tne existin;~ auxiliary bulldin;l drainage system. Vents 

from the monitor tanks are routed to the interior of a fuel 

nandlln;~ oulloin;~ H and v system exhaust duct in the model room 

(Ref. 1.2.4 and 1.2.21). 

Monitor tank transfer ~. SOS-P-lA and SOS-P-18, take suction 

directly from the monitor tanks. Transfer punp suction pipin;~ is 

2-in:n diameter and allows selection of either tank as the source 

of water. !solation valves SOS-V026A, SOS-V026B, and SOS-V003 are 

provioed on the crossover line of the pu~ suction p1p1n;~ to permit 

tne correct monitor tank/transfer pump alignment to be selected. 

The crossover line is also equipped with a demineralized service 

water system tie-in (Ref. 1.2.19) to provide the capability for 

flushln;~ system pip in;~. Each transfer pump suction line 1s 

equipped with a wye-type strainer, SOS-S-lA and SOS-S-18 (for 

s ys tem start-~ only), and a pressure test connection. 
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Transfer pump discharge piping is 2 inc~~s in diameter and allows 

selection of either pump for water oelivery functions. Discharge 

piping is equippea with a local pressure gauge ana a pressure 

transmitter for remote indication. From tne pumps, a 2-incn main 

aiscnarye neaaer is routed tnrough tne fuel handling ouilding ana 

auxiliary ouilding, into tne Unit 1/Unit 2 corridor anc to tne 

processea water storage ana recycle system interface valve, 

PW-VD39. Tne main aiscnarge line also contains a flow totalizer, a 

2" spare capped connection, a return line to tne tlCS manifola ln 

tne Fuel Handling Building, ana a oypass line to tne EPICOR 11 

system 1n tne Auxiliary Builaing Just prior to tne Unit 1/Unit 2 

corrioor. 

A 1 l/2-incn recirculation line is routeo from eacn pump oischarge 

to tne monitor tanks. Correct valve lineup •ill allow selection of 

eitner ~ to recirculate to either tank. Sample lines are routeo 

from eacn recirculation line to a sample sink aojacent to tne 

pumps. From tne sample sin<, tne effluent is directed to an 

existing floor orain at el. J05'-0" of the fuel hanaling ouiloing. 

Sample flush lines whiCh direct flow oirectly to tne existing floor 

orain are also installea to allow flusning or the sample linR~ 

prior to taking a sample. 

- 6 -



·. 

1.3.2 

1.3.2.1 

MaJor System CtJ:l;lonents 

Monitor TanKS (See Table 1) 

Two 12,0~allon monitor tanks (505-T -lA ana sos-T-18) are located 

at el. 30.5'-Q" of tne fuel nanoling builaing in an area known as 

tne "moael room." The tankS are non-Seismic category I. A 

structural restraint system is proviaea to prevent tneir collapse 

in oroer to protect the structural integrity of the fuel nanaling 

builaing curing a seislllic event. The structural restraint system 

consists of steel framewrk for bracing tne ~.Qper portion of tne 

tanks, along witn anc:nor bolts and hOlo-oo.m lugs for s~.Qporting 

tne oase. lotixirg of tne liQUiO within tne tanks is ac:cooplisnea by 

pu;tp recirculation. A mixing eductor system cil+)able of 

recirculating tne equivalent of tnree tank volu:~eS in approximately 

3 hours is usea in eacn tank to previae representative Sll':lpling 

capability. The eductor system consists of a single 1 1/2-incn 

Schutte ano Koerting Co. Type 268 eouetor ana associated piping ana 
supports. 

Monitor Tal'll< Transfer F\Jrtps (See Table 2) 

Monitor Tank transfer p~, 505-P-lA ana !>05-P-18, locateo at el . 

30.5'-Q" of tne fuel nanallng builoing, are single-stage noruontal 

centr1 fugal types witn mechanical seals ana plugged casing drains. 

P\r.lp casings are manufactureo of ASTH A 296, Craae Cf'8'4, stalnle::.s 

s teel. 
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1.3.3 

~tors for tne pu1:95 are supplieo witn electrical service from tne 

48D-volt po•er aistrloution panel POP-6A (circuits 8 ana 10). 

Process System Design 

The system desi!1l temperature range is 4D-120 f'. Tne madnur.~ 

operating pressures of tne system piping and valves are proviaea in 

References 1.2.5. 

Piping is faoricated and installed in accoraance witn ANSI 831.1, 

Power Piping Coae. System piping and va: ves are manufacturea of 

stainless steel. 

1.4 System Performance Characteristics 

Tne flow rate of tne influent to tne monitor tanks from SOS ranges from 5 

to 15 gpm. This influent flow rate is aeterminea 0y tne nU!tlcr of SOS 

zeolite trains (one/two) in service. 

During rec1rculation tne transfer pump recirculation rate to tne tanks is 

aoout 60 gpm. 

The effluent transfer rate from tne monitor tank is controlled by tne 

purnp aiscnarge tnrottle valve and also aepenas on tne discharge path. In 

tne case or tne processea water storage tanks tne maKimum flow rate 
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(unthrottled) is between 80 to 90 gpm. When the effluent is transferred 

to the Epicor 11 system for further processirg ... 1e flow rate is limited 

to a nominal valve or 10 gpm. 

The normal operatirg pressure rarge (unthrottled) at the discharge of the 

transfer punps is appprodmately 40 to 60 psig. Discharge pressure 

varies in this rarge with the water level in the monitor tanks and the 

discnarge path beirg employed. 

1.5 System Arrargement (See Refererce 1.2.2) 

~e monitor tari<s and monitor tank transfer pumps are located in the 

northwest comer of the fuel handllrg bulldirg, at el • .305'~" (as shown 

on Refererce 1.2.2) in an area known as the "model room." 

Tanks are mounted vertically, and are located 11 feet apart between 

centers. A 2~irdl manway on the side of each tank provides persomel 

access for surveillarce, inspection, and maintenance purposes. 

Space is provided around the tari<s and ~ for future sh.ieldirg if 

required. Curbing is also provided around the tanks and punps to retain 

spills. 
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COntrols • or the monitor tank transfer p.J!lpS are provided at local 

control parel SOS-LCP-1 (cescrlbed in Section 1.6.1), and at local 

starters 505-STR-1 and 505-STR-2 (cescribed in Section 1.6.1S) . Controls 

for tile 111onitor tank inlet 1110tor operated isolation valves, SOS-V002A ana 

sos-voo:;s, are provided at local control parel 505-U:P-1 . 

1.6 Instrurrentation and Control 

1.6.1 Local Control Parel 

The primary control for tile system is accon;>llsnec froe~ local parel 

505-lCP-1, located at el. 347' ..6• of tne fuel nanclirq buildirq. 

Devices 1110\6\tec on this parel ircluce tile followirq: 

a. InOicators for tile llqJid level in tile ronitor tanks ana tile 

discharge pressure of the transfer ~· 

b. tend switches and indicator lights for tile motor operated 

isolation valves. 

c. tend switches and indicator ligats for the monitor tank 

transfer punps. 

d. lotlnltor tank/transfer ~ selector switdl. 
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Local control panel 505-LCF-2, located at el. 305'~" or the fuel 

handlirg buildirg, is eQUipped with level indicators for the 

monitor tanks. 

1. 6.2 Annunciators 

Alaxms for hig"l/low tank level are included on the 505 annunciator 

panel, located at el. 347' -6" of the fuel handlirg building. An 

aOditional hilt' level alal!ll is provided for each tank on panel 

SPC-3, located in the main control room. 

1.6.3 Level Transmitters 

Differential pressure transmitters (505-LT-1 and 505-LT-3) are 

provided to ~~~easure the liQUid level in the monitor tllli<s. Their 

output is transmitted to tne level indicators described in Section 

1.6.4 and the level switChes described in Section 1.6.5. Their 

output si!)'lal is 4-20 mA de for a rarge of 0-400 inches H2o. 

1.6.4 Level Indicators 

Monitor tank level indicators, SOS-LI-1 and 505-LI-3, are provided 

on local control panel 505-LCP-1. lotmitor tank level indicators, 

505-LI-lA and 5DS-LI-3A, are provided on local control panel 

505-LCP-2. The irput sigJal from each level indicator is 4-20 mA 

de and their scale is 0-400 incnes H2o. 
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1.6.5 High/Low Level Switcnes 

A oual-setpoint electronic bistable switch is provioed in each 

monitor tank level transmitter loop. The instrument tag OI.II'Oers 

are 505-l.SHL-1 and 505-I.SHL-3. The high setpoint (high level) will 

trip the associateo monitor tank inlet motor operated valve 

(SDS-VD02A or SDS-VD02B) and actuate an alarm in the main control 

room on panel SPC-3, and on the CN anruncintor panel oescrlbed in 

1.6.2. The low setpoint (low level) will trip or lock out the 

aligned transfer pump and activate an alarm on the CN annunciator 

panel. (Tnis winoow is common for both the high and low level 

alarms.> The bistables are located in local control panel 

505-LCP-1. 

1.6.6 Low-Low Level Switches 

Level switches (capacitance type), 505-LSLL-11 and 505-L.Sl.L-12, are 

provided to trip or lock out the aligneo transfer pump when a 

monitor tank low-low liquid level condition exists. 

1.6.7 Position Indicators 

Position indicator lights, 505-KL-1 and 505-KL-3, are provided for 

the monitor tank inlet motor operated isolation valves (S05-V002A 

and SDS-V002B) on control panel 505-LcP-1. 
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1.6.8 Hano Switches 

Hand switches, SOS-KHS-1 and SOS-KHS-3, and ~5 and SOS-KHS-7 

are provioed, respectively, for the followin;~ COCIP(Itlents on local 

control panel 505-LCP-1: 

a. M:lnitor tank inlet motor operateo isolation valves. 

b. M:lnitor ta~ transfer pl.qlS. 

ln aOdition to the hand switches indicated above, selector switch 

SOS-I<HS-11, located on control panel 505-LCP-1, is provioed to 

dloose the correct monitor tank/transfer ~ aligr.~ent. 

Local nand switches (SOS-4<HS-SA and SOS-I<HS-7A) are provided for 

the transfer puups on their respective local starters oescribed in 

Section 1.6.15. 

1.6.9 Pressure Test connections 

Tile suction line of each transfer pu~ is eQUipped •ittl a pressure 

test connection to verify pump performance. 
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1.6.10 

l.6.ll 

1.6.12 

1. 6.D 

Pressure Transmitters 

Pressure transmitters (SOS-PT -9 and SOS..PT -10) are provided on the 

discnarge of the transfer DUnPS to sense punp disdlarge pressure. 

Their output is transmitted to the oressure indicators described in 

section 1.6.H. Their outp_ut siglal is b-20 mA de for a range of 

D-100 psig . 

Pressure Indicators 

Transfer PUll> pressure indicators, SOS-PI-9 and SOS..PI-10, are 

provioed on local control panel 505-LCP-1, described in section 

1.6.1. Their irput sig~al is 4-20 mA de and their scale is 0-100 

PSig . 

Pressure Gauges 

The d~dlarge lines of the transfer ~ are equipped with 

pressure gauges SOS..Pl-6 and 505-PI-8. Their range is 0-100 psig . 

Flow Totalizer 

The conmon transfer ~ oiscnarge header is equipped with a flow 

totalizer, 505-f'H..D, to measure the q.;antity of liquid disdlarged 

from the system. Since the totalizer can be reset to zero, a batdl 

may be oiscnargeo and the quantity recorded by the operator. The 

totalizer can then be rezeroed for an ensuing water transfer 

operation. 
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1.6.14 

1.6.15 

Instrument Racks 

Instrument racks are provided for transfer pump discnarge pressure 

instrumentation. The instrumentation for transfer pump 50S-P-1A ls 

located on rack SDS-R-1 and the instrumentation for transfer pump 

505-P-16 is located on rack 505-R-2. The instrument racks are 

located at el. 305'-Q" of the fuel handling building. 

Local Starters 

Local starters, SD5-STR-l and 505-STR-2, are provided to control 

the monitor tank transfer punps. They are located at el. 305'-Q" 

of tne fuel handling building. 

1.7 System Interfaces 

The si.Clmergeo demineralizer system feed and monitor tank system 

interfaces with the following systems: 

a. Submerged deminerallzer system 

D. Processed water storage and recycle system 

c. Epicor Il System (Auxiliary Building emergency liquid cleanup system) 

d. Demineralized service water system 

e. Fuel handling building HVAC system 

f. Auxiliary and fuel hanoling building floor drainage system 
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Tne system is aesig~ea to provide a temporary recovery system capable or 

collecting ana monitoring processea water from SOS. Sam~le points 

located aownsueam of tne monitor tali< transfer ~ previae the 

capaoility for n¥Jnitoring tne liquid effluent. If it is aeterminea tnat 

U'le effluent is not suitaole for discharge to the processeo water storage 

tanks, aaaitional cleanup may be achieved oy recycling U'le eff!uent 

tnrolJ!TI the SDS for further processing or transfernng tile effluent to 

EPlllJR 11 for polistling. A flowpatn exists for disCharging the effluent 

from EPI(l)R II to tne processed water storage tankS. 

The aemineralizea service water system tie-in proviaes the capaoility for 

flushing system piping. 

Monitor tank vents are routeo to tne interior (no physical comectiOtl) of 

a fuel llanclling oullaing H ana V system exhaust ouct to ensure that tne 

tritiln cOtlCentration in tne moael roOCI is ALARA. 

The monitor tank overflow ana arain lines, ana U'le sample sink arain line 

are routeo to an existing floor drain in the fuel handling building. 
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2.0 SYSTEM LV41TATIONS, SC:TPOINTS, ANO PRECAUTIONS 

The monitor taN<s are provioed dth level transmitters (oescrioeo in 

Section 1.6.3) to sense either a hign or low liquiO level. If a high 

liquio level condition exists, tne monitor tank inlet motor operateo 

valve will close ana an ala~ will annunciate on the main control room 

panel, SPC-3, ana on the CN annunciator panel oescribeO in Section 

1.6.2. If a low liQUiO level conoition exists, the aligneo transfer pump 

will trip and an alarm will anrunciate on the CN anrunciator panel. 

The rJgn level setpoint ano the low level setpoint are 364 inches and 16 

inches, respectively, from the bottom or tr~ tank. 

System operators shOuld be aware of tne liquio level in tne tanks by 

ooserving the level inoicators located on the control panels described in 

Section 1.6.1. Tank level indications are based on a zero reference at 

the actual tank low point. 

Operators shOulo also be aware of tne monitor tank/transfer pump 

alignment curing pumping operations ana the position or motor operateo 

isolation valves (SU5-V002A ana S05-V002B) located on the 347' elevation 

of the Fuel Handling builoing in the vicinity of the "B" Spent Fuel Pool 

on tne influent lines to the tanks. 
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Operation or the monitor tank transfer P1.J1PS shall be in accordance with 

Reference 1.2.26. To avoid excessive water velocities, transfer pu11ps 

shall not be operated silll.lltaneously unless at least one ~ is 

operating in the recirculation mode. 
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3.0 lJ'EAATIONS 

3.1 Initial rill 

Prior to filling tne preselecteo tar»<, tne tar»< vent and drain syste:a 

l:lJSt De o;>eraole ana tile proper valve lineup selectee. 

Prior to initial transfer pu~ operation, tne higl point vents CIUSt De 

opened to enable air trapped in the systeo piping to escape. 

To avoid contamination or fouling of tne flow tc~alizer, 505-FM-13, 

system piping must be tllorougJly flusneo prior to initial totalizer 

installation. 

wnen the monitor t~ filling process has been secureo, the proper valve 

lineup (See Ref. 1.2.1 for correct valve lineups during various IIIOOeS of 

operation) must tnen De selectee on the suction and discharge sloes of 

tile pumps. This includes the recirculation line associated -itn tne pucp 

selected. 

Acllllinistrative controls must De usee to verify the correct valve lineup 

prior to ~ing operations ana to ensure that valves are not 

inadvertently closed during water delivery operations. 
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Elasket screens from each transfer p~ suction line strainer (SOS-S-lA or 

SOS-5-h!) shOuld oe removed after initial system clean!~ (flushing). 

J.J Normal Operation 

J.J.l Batcn Mode 

In tnis operational mode, one of the two monitor tanks are filled 

with SOS processeo water in batcn sizes of approximately 12,000 

gallons. The selected monitor tank rate of filling is determined 

oy tne numoer of SOS Zeolite Trains (one or two) in service and 

will range from 5 to 10 gpm. 

After one monitor tank has received a batch, it is isolated ana tile 

contents recirculated, the associated sample line purged, and tile 

effluent sa:~led. 

Based on the results of tne sample, the tank contents are eitner 

transferred to a processed water storage tank for storage ana 

reuse, tile RCS ~anifold for recycling through the SOS, or to the 

Epicor 11 System for further polishing. 

wnile one t·anl< is being recirculaten, satll)led, and transferred, the 

second tank is availaole to receive effluent from tne sos. 
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3.3.2 COntinuous Feed MOde 

The continuous feed mode et11>loyes the monitor tanks as surge tanks 

between the sos and Epicor II systems. In this mooe processed 

water flows into the monitor tanks from the SOS and is pu/11)ed to 

the Epicor II System for further processing. This is done in a 

fashion that maintains flow rate in and out of the tanks identical. 

3.3.3 Bypass Mode 

In the Bypass !tide, effluent from \he 50S is sent to either the 

Reactor Coolant Bleed Tanks or Miscellaneous ~te Storage Tank 

thus bypassirg the monitor tanks from the processing stream. The 

monitor tanks are then employed as a source of flush water to 

support 50S Operations. 

Flow to a monitor tank may be discontinued by shutting the associated 

manually operated valve, S05-V02.5A or S05-V0258, or the associated motor 

operated valve, SDS-V002A or sos-voo2B. The SDS feed PUIIl> in operation 

must also De shut oown or its flow directed to either the reactor coolant 

bleeO tanks or Miscellaneous Waste Storage Tank. 
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3.5 Draining 

Tne monitor tanks are equippeo with an externally sloped Dottor:~ {1/4 ircn 

per foot) to provioe tne capaoility to orain tne full contents or eacn 

tank to tne existing drainage systes:~. 

Transfer pumps are equippeo with pluggeo casing orains. 

The 2-incn process line to tne processed water storage tanks contains a 

low point arain. 

).6 Refilling 

Prior to refilling tne preselecteo tank, tne tank vent and arain system 

IIUSt oe operable ana tne proper valve lineup selecteo. 

3. 7 InfreC!lent Operations 

Reauncant transfer p~ are provioeo. Therefore, witn one p~ out of 

service, the otner transfer pump may oe usee for· p.T.9ing operations. 

This operation requires that the monitor tank/transfer pump selector 

:witch, SOS-I<HS-11, oe placed in tne proper position and tne isolation 

valves located on the transfer pun;~ suction piping be properly alicp!O. 
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3.8 Transient Operations 

lf a loss or power transient were to occur, motor operated isolation 

valves SD5-V002A and SD5-V002S would fall as-is. Therefore, if a loss of 

power transient were to occur while a monitor tank is beirg filled, the 

motor operatea isolation valve (S05-V002A or SD5-V002S) associated with 

thP tank beirg filled, would fall in the open position. This would 

increase the possibility of overflowirg the tank beirg filled. tbtever, 

loss of system power would cause pressure in the line from the post 

filter to the monitor tanks to go negative and open the automatic syphon 

breaker. This will limit additional monitor tank fillirg to the contents 

of the fill line. 

~rirg a loss of power transient, operator action should involve maNJal 

isolation of the monitor tarks. A loss of power transient would also 

interrupt monitor tank transfer pump operation. 
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4.0 CASUALTY ~TS ANO RECOVERY PROCEDURES 

4.1 Casualty Events 

Possible system casualty events include the follo1•~rg: 

a. System leakage 

b. Hilt\ radiation level 

4.2 Design Feature to Mitigate Effects of Casualty Events 

Uquia retention curbirg is provided around the taoo and ~ to retain 

spills caused by a localized system leakage. 

The system is Oesigled with the capability to recycle batChes to the 505 

system (RCS manifold) if necessary to maintain the radiation zone 11m.1ts 

set for the model room. 

4,) Recovery Procedures 

Recovery from a system leakage casualty event would involve isolation of 

the leak and collection of the spill. Recovery from a nigh radiation 

casualty event would entail transferrirg the effluent to the RCS manifold 

for reprocessing. 
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~.0 ~INTENAta 

~.1 lo&intenarce Approadl 

The slbnerged demineralizer system feed ana monitor tank syster.~ is a 

temporary recovery system and, therefore, no major ~:~aintenarce ;>rogram is 

required. 

Redundant transfer PUlPS. and a demineralized service water system tie-in 

for flushing system piping, are provided to facilitate aaintenarce. 

~.2 Corrective ~o&intenarce 

If repair welding is done to any part or c~nt of the system it will 

be done in accoroance with the procedures used for initial constru::tion. 

The specific part or c~onent shall be isolateo, drained, repaired, and 

hydrotested for the required amount of ~ and pressure. After 

hydrotest procedures have been c~leted, the part or c~nt shall 

receive final flushing with deminer&lized water. 

Transfer ~ corrective maintenarre shall be in accordance with 

Refererce 1.2.26. 

~.J Preventive lo&intenarce 

Transfer piJ!Il) preventive ~:~aintenarce shall be in accordance wi til 

Refererce 1. 2.26. 
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S.A Inservice Inspection 

The system has no rormal inservice inspection progra=. 

Hanways are provided on each monitor tank to provide the capability ror 

persomel access. 
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6.0 ~PTAt-a TESTING 

~ot~nitor tat*s are shop hyarostatlcally testeo in accordance with the 

ref)Juements of Reference 1.2.6. 

System piping and valves are field hyarostatlcally tested in acco~ance 

wl th the ref)Jlrements of Reference 1.2.5. 

Acceptance testing snall be in accortlance with GF'USC procedures. 
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PPPENDIX A 

TAB..E 1 

SOS ~lTOR TANKS 

Tank Uctalls 

Ioentiricatlon 

fo9nufacturer 

tllntler Ins tall eo 

Capacity - Gallons 

Installation 

uutsioe Diameter/Height, ft. in. 

Shell Material 

Shell Thickness, ln. 

Design Te~rature, 0 f 

Design Pressure, PSlG 

Corrosion Allowance, ln. 

Design Cooe 

Cooe Stamp Required 

- ~B -

505-T-lA through SD5-T-1B 

E11ffalo Tank 

Two (2) 

12,000 Gal. Each 

vertical 

a rt./32 rt. 

Stainless Steel (304 L), SA-240 

3/16 Inch 

40-l20°f 

Atmospheric 

None 

API--650, Appendix J 

API--650, l.o-.. n::nuix J 



•. 

IV'?'JlOlX A 

TAS.-E 2 

SDS KlNITOR TAN.< TRAIG'ER PI.H"S 

FVnp Uetails 

.ldenti fication 

toun Na:ne 

Manufacturer 

M:>oel tt:J. 

Type 

Stanoaro Material Designation 

Rateo Speed 

Rated capacity 

R.:Jtco Total Oyncllllic Head 

Shutoff lt!ad 

Uesig~ Terrperature 

9\aft seal 

Lubricant 

fobtor Details 

Manufacturer 

Type 

Enclosure 

505-P-lA ana SDS-P-16 

Monitor Tank Transfer PuQps 

GouldS P\.u:ps Inc. 

3196 ST AA 

Single Stage Horizontal Centrifugal 

Stainless Steel 

3~RPH 

50 CPM 

111 ft. 

116 Ft. 

5000f 

~chanical - Single u:l!lalanceo type 

Oil 

Reliance 

P (lnouc:tlon) 

IXP 
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• 

Ratea Horse Fth1er 

Rateo Speea 

insulation class 

Lubricant/COolant 

~rvice 

Po•er Requirements 

Power Source 

APPENDIX A 

TAa.E 2 

SOS MONITOR TANK TRAN9"ER PlWS 

(Cont'a) 

5 HP 

3495 RFM 

~ 

Grease/Air 

Continuous auty 

460 Volts, 3 Phase 60 KZ, 6.6 A-nps 

505-STR-1 and 505-STR-2 
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Appenoix No. 15 

to 

Suomerged Demineralizer System 

System Design Description 

Title 

sos orr Gas Filters 



Filter Details 

Type 

Number Installed 

Mai'1Jfacturer 

Installation 

Dimensions 

Resistance (clean) 

Efficiency (clean) 

Frame 

Filter Media 

Separator 

Gasket 

Oesi {11 Cooe 

ff><ENOIX 1{). 15 

ROWiiNG FILTER 

Oustfoe G-Series 

D1e (1) 

KSA 

Horizontal 

24 ln. Hi!tl/24 In. Wice/11 l/2 In. 

Deep 

O.)o• w.G. Max at 1000 CFH Capacity 

60..65 percent ~s 

16 Ga. C.S. CBd Plated 

Glass Fibers 

AhniiUII .0015 TH< 

Sporge Ne~rene 

ll.. 900 Class 1 ~proveo and Labeled 



Filter Details 

Type 

Number !~stalled 

Maoufacturer 

Installation 

Dimensions 

Resistance (clean) 

Efficiency (clean) 

Frarre 

Filter Meola 

Separator 

Gasket 

OeslC}'l Cooe 

APPENDIX 00. 15 

H£PA FILTERS 

HE? A 

Two (2) 

MSA 

Horizontal 

24 In. High/24 In.wlce/11 112 ln. 

Deep 

1.00" W.G. Max at 1000 CFM Capacity 

~99.S7 oercent (OOP) at 0.3 micron 

14 Ga. c.s. Cac Plateo 

Glass Fibers 

Al!J'11nllll .0015 THK 

Sponge Neoprene 

UL 586 Aoproved ana Labeleo 



Filter Oetalls 

Type 

Number Installed 

Manufacturer 

Installation 

Dimensions 

Aes~~tance (clean) 

Lffl:lency (clean) 

Flltt:) Media 

Separatc;r 

Casket 

Design Code 

Af'PEt()IX NO. 15 

tEPA FILTERS 

HEPA 

Two (2) 

MSA 

Horizontal 

26 In. Hlgh/26 In.Wlde/11 1/2 In. 

Deep 

1.00" w.c. MaK at 1000 CFM Caoaclty 

~99.97 percent (DDP) at 0.3 micron 

14 Ca. C.S. Cad Plated 

Class Fibers 

A1lMII1num .0015 Ttt< 

Sponge Neoprene 

UL 586 Apprcved an .. 1.abeled 



filter Details 

Type 

Number Installed 

Manufacturer 

Installation 

Dimensions 

Resistance (clean) 

Efficiency (clean) 

frame 

filter Media 

Separator 

Casket 

Design COde 

APf'E~IlC NO. 15 

CHAACOAL ASSOOBER 

Sure-Sorber 

l>'le (1) 

MSA 

Horizontal 

2A In. High/2A In. Wioe/11 112 In. 

Deep 

1.00" w.c. Max at 1000 Cf"M capacity 

1_99.97 percent (freon II) 

Stainless Steel, Type }OA 

Charcoal 

None 

Sponge Ne~rene 

AACC Stai"'Iard CS-8 
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1.0 INTRODUCTION 

1.1 Sunrnary 

Tne internals indexing fixture (llF) processing system is oesigned 
to batch process reactor coolant by transferring water from the 
(liF) and delivering it to a reactor coolant bleed hold-up tank 
(RCBT) via the submerged demineralizer (505) . Reactor grade water 
is concurrently returned to the IIF from another RCBT by the waste 
transfer pumps and interfaces with the make-up and purification 
system (MU) and the radwaste-disposal, reactor coolant liquid 
system (WOL) . The IIF processing system is intended for use after 
reactor vessel nead removal and will remain functional until it is 
replacec by the processing system(s) to be used to support plenum 
removal. 

1.2 References 

1.2. 1 S-E04-11Sl; Oefuellng water Clean-up Pnase I (Reactor 
&Ill ding) 

1.2.2 Bechtel Drawings 2-H75-0WC01 and 2-H75-0WC02, sc:nemauc 
Diagrams of the Internals Indexing Fixture Processing 
System 

1.2.3 Burns and Roe System Description No. BR00174-D0001-0l, 
The Make-up and Purification System Description 

1.2.4 Burns and Roe System Description No . BR0021X-Q0001-0l, 
Radwaste-Disposal, Reactor Coolant Liquid System 
Description 

1.2.5 Bechtel Drawing 2-P70-DWC01, Piping Composite Oefueling 
water Clean-up System Reactor Building 
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1.2.6 Bechtel Drawing 2-J77-0WCOl, Logic Oiagraqr- llf Fill 

Isolation Valve WOL-V40 

1.2.7 

1.2.1:1 

1. 2.10 

1.2.11 

1.2.12 

&!chtel Drawing 2-J77-0WC02, Logic Oiagraqn UF 

Processing Pump OWC-P-1 

Bechtel Drawing 2-J77-Dial.3, UF Level Alarms 

A'Derican National Standaros Institute (ANSI) 8.31 . 1 

GPU tt.Jc1ear Corporation Report No . TP/TMI-022, Plar.ning 

Stuay for Reactor Vessel Heaa Removal 

5-ECM-1161; llf Level Control 

Becntel Drawing 2-J78-0WC01, Level Setting Diagram, 
Internals lndexing fixture 

1 • .3 Detailed System Description 

1..3.1 For a schematic diagr81Q of the IIF processing systea, see 

reference 1.2.2. 

The system uses a commercially available, high capacity, 

soomerslDle punp (Internals lndexing Fixture Processing 

Pu~, Dti'C-P-1) to transfer reactor coolant from the UF, 
through SOS, to reactor coolant bleed h0ld-4JP tank lC 

(RCST -lC). The p~ is supported from the llf and tak:es 

suction approximately 2 1/2 feet above the reactor vessel 
flange. 

The discharge of the p~ cOMeCts to the fuel transfer 

canal drain manifold by means of 1 1/2 inch 1.0. rubber 

hose having leak: tight •qulck-oisconnect• fittings with 

2-way snutoff at each end. The manifold serves as a 

tie-in point for .3 systems; the RB basement jet purnp 
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system (Sws-P-1), the fuel transfer canal drain system, 
ana tne IIF" process!~ system. Double isolation of tl'le 
llF" processing system from the other two is proviaea Dy 
air operated ball valve F"CC-V003 and cl'leck valve F"CC-V016 
in aaoitio~ to manual valves located in eacn of the other 
orancnes of the manifold. F"rom the manifold, tl'le system 
uses an existing flow path througn Reactor Building 
penetration R-626, F"uel Handling Building penetration 
1551, SOS to ROBT lC. 

F"illing tne IIF" is accomplished by transferring reactor 
coolant grace water from RCBT-lA to the IIF via a waste 
transfer pump ana an existing flow path through the WOL 
ana MU systems to a cola leg of tl'le reactor coolant 
system. 

Tne roles of tne RCBT's (lA & lC) can be intercnangea 
praviaed valves are properly realigned and the tank usea 
to fill tne llF contains reactor coolant grade water. 

Flow from the IIF may be manually throttled at valves 
()j-V..f'L-1 or CN-V-F"L-3 in SOS if desired. Flow to tne 
llF" is automatically controlled Dy valve HJ-V9 based on 
IIF water level. Sl'lutorr or the IIF supply (via WOL-V40) 
ana discnarge flows (via FCC-V003) is acl'lieved 
automatically in the event or unacceptable water levels 
in the llF ana may also be manually accomplished at 
several locations. 
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1.;.2 System Components 

Eoulpment No. OWC-P-1 

Type: 

lo'otor: 

Head: 

Vertical, 14 stage, high capacity submersible 
pump: Goulds model 45105434 

460V, 311 , 5hp 

Per Figure 1 

Oiscl'>aroe Pipe 

2 inch reoucing the 1 l/2 Inch scheoule 405 stainless 
steel, type 304L ASTM A-312 

Discharge Hose 

100 feet long, 1 1/2 inch 1.0. water hose with 200 psi 
design working pressure, Nitrile tu~. Necorene cover. 

Fittings: 1 1/2 inch diameter Hansen type 12-HK ouick 
disconnects with two-way shutoff. 

Air Operated Valve 

Eouipment No. FCC-V003 

Type: 1 l/2 inch, class 150, 316 stainless steel ball 
valve with air actuator and 3-way universal solenoid 
valve. Valve falls closed on loss of air or 
deenergization of solenoid. 
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~------------------------------------------------------------------------------

1.4 System Performance cnaracteristics 

The original goal of trus system was to aChieve a flow rate of 30 

gpm through 50S (Reference 1.2.1) . ~ review of SOS it was 
determinen tnat this flow could not be practically obtaineo. 
Therefore, tt llF" processing punp was ~electeo based on having a 
stutoff head approximately e~al to the design pressure (150 psig) 

of the SOS with flow/head characteristics in the range of 0-30 gr.: 

that will madmlze the flow thtol'Jh the 50S syste~~ . Refer to 

figure 1. 

1.5 System Pnyscial Arrangement 

For the physical arrangement of the system including P\1!'0 s~rt 

details see reference 1.2.5. Lifting eyes are ina~rporated in the 
sleeve design to facilitate installation ana movement of the P\1!'0 

to its alternate lc-.ation. The pump is provioeo with an alternate 

location to avoid its interfering with post heao lift activities. 

1.6 Instrumentation and Control 

On/off controls for the waste transfer ~s are locateo on 
radwaste panel 301B, and in the control room on control panel 9. 

Valve WOL-VAO has existing open/close controls located on radwaste 

panel 301B and in the control room on control panel 9. Additional 

open/close controls are located on 50S control panel CN-PNL-1. 
WOL-v4o terminates flow in the event of higll or low ~~o-ater level in 

the llF". A bloc:l< switch is located on CN-PNL-1 which can be used 

to block the low level trip to permit filling the IIF" to the 

desired level. 
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No:-'lal control of valve FCC-VOO) and tile llF processing PIJIIP is 
performed from 50S control panel CN-PNL-1. A single hand switch 
controls operation of DOth the valve ano ~· A oual indicating 
light is provioed on CN-PNL-1 for valve position. FCC-V003 stops 
flow in tne event of high or low water level in the llF. A block 
switCh is located on CN-A-IL-1 which can De used to block the high 
level trip to permit oralning tne llF to the oesired level. 

nater level is automatically maintained at a prescribed level 
(approximately 326') in the llF Dy valve HU-V9. Reference 1.2.12 
oocuments the actual set points. The control signal to valve MU-V9 
is provioed by tne reactor water level monitoring system (bubbler) 
througn proportional controller RC-LIC-102 which is locateo on 
control room panel SPC-PNL-3. 

Eoergency stop switches are provided at the IIF to close valves 
FCC-V003 ana Wll.-V40, thereby stopping flow to and from tile liF. 
(Closure or valve FCC-VOO) will in tum trip p~ OWC-P-l. ) High 
ana low level switches are provioeo on the bubbler panel to 
automatically stop flow to and from the liF in the same mamer as 
tne emergency stop switcnes, and will sound alarms locally, in the 

control room on panel SPC-PNL-3 and at 505 panel CN-PNL-1. A 
pressure switch is provided on the bUbbler panel which will actuate 
an alarm in the control rooo on panel SPC-PNL-3 i r air supply to 
the buOoler falls below 15 psig. 

IIF level indication is provided on panels SPC-PNL-3 and CN-PNL-1 
ana bubbler panel RC-LCPl. 

1.7 System Interfaces 

For transferring water from the IIF, a 1 l/2 incll hose with 
"qulek-olcomect" two way shutoff type fittings is connected to the 
oiscnarge piping of the IIF processing pump at one eno; and to the 
fuel transfer canal orain manifold at the other eno. At the 
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manifola the llF processing system interfaces with the surface 
suction system and the fuel transfer canal arain system. The fuel 
transfer canal arain manifola connects a via a l inch nose to 
penetration R-626 which leads to the tie-in and interface with SOS. 

Controls for the sys .!Ill operation are proviaed on sos control panel 
CN-PNL-1 ana controls to stop system operation are proviaed at the 
llF work platform. 

Power for the pump is supplied from circuit ll of aistribution 
panel PCP 6A. 

2.0 SYSTEM LIMITATIONS 

2.1 Influent to the IIF must be reactor coolJnt graae water. 

2.2 SOS r.ust be configurea for processing of reactor coolant. 

2.3 BlOCk switChes OWC-HIS-IA (hi!fl level trip) ana OWC-tilS-1266-l (low 
level trip) nust De in the not-blockea configuration for normal 
operation. 

2.4 Hose ana fittings must be periodically inspectea for leaks. 

2.5 lhe RB oaserrent jet P~So~P system ana the fuel transfer canal arain 
system must not operate concurrently with llF processing. 

~.6 Before initial llF processing system commissioning, and whenever 
the RB basement jet pump system has been used oetween llF 
processing cycles, flushing or the surface suction system must be 
verifiea. 

2.7 The air supply system used to supply air to the bubbler panel and 
valve FCC-V003 nust De functional . 
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3.0 UPEAAT ION 

3.1 l«lrmal operation 

l.naer norr:~al operating conditions tne llF' will be filled to tne 

oesirea water level ana nol1=181 start up will be req.J1rea. To start 
tne IIF' processing system the valves must be aligned per reference 
1.2.2 (or the reverse alignent as oiscussea in paragratll'l A, 
section 1.3.1), sos r.IUSt be configured for reactor coolant 

processing, tile automatic trip switches must be in the not-blocked 
position, tne RS basement jet s~ system must be flushea, ana botn 
the Htl basement Jet punp system ana the fuel transfer canal orain 

system must be isola: eo at tile F'uel Transfer canal Drain Hanifolo. 
lhe supply water to the llF' must be sampled to verify tnat it i s 

witnin specification for reactor coolant grade water. 

IIF' processing system start~ is oegun by starting waste transfer 

p~ ~-P-58 ana opening valve ~-VAO. 1he p~ will ree~ain in 
minii!Ull recirculation l¥1til flow to the IIF' is req.Jirea ana MJ-V-9 

is openeo. Valve FCC-V003 is reiOXltely opened fro~~~ 50S control 
panel ~-Ftt...-1, automatically starting the IIF' processing pu:1p to 
begin transferring water to the sos. Valve MJ-V9 autOQBtically 

opens ana maintains tile IIF' level. 

3. 2 lnfreQJ!!Ilt operation 

The systClll has incorporated two hand switches (Oit:-1-ilS-1A ana 
OWC-HIS-1266-l) wnictl are located on SOS control panel ~PK..-1 
whicn can be used to block automatic snutdown of the system for 

ni!1l or low levels. Tnese switches will allow the operators to 
fill or drain tne ur to the oesired water level as neeoea. 
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Helocation of tile IIF processing punp witllin the IIF may be 
required to avoid interfererces witll post head removal activities. 
tly using fledole nose with two-way snutoff "QUick disconnect" 
c~lings on tne ~ discna1'9e, and tne overlapping hanger oesi!Jl 
for tile pump support, movement of the ~ can easily be 
accornplisned using overnead material handling equipment. 

4.0 CASUALTY EVENTS AND RfCOVERY FROCEDJRES 

4.1 casualty Events 

4.1.1 Overfill of tne llF could result in contamination of tne 
pool area in tile vicinity of tile reactor vessel, ana 
potentially ircrease airborne activity in the Reactor 
aJUoing. 

4.1.2 

4.1.3 

4. 1.4 

4.1.5 

4.1.6 

Lowerirg or tne IIF water level would reouce the 
shieloing provioP1 thereoy ircreasing worker exposure on 
tile IIF platfom. 

Injection or below specification oorated water into the 

IIF would violate tecnnical specification requirements. 

A oreecn of tne system pressure ooundary during pull'ping 
of tne reactor coolant to tne RCt!T could result in the 
release of reactor coolant wnicn could cause additional 
conta~ination or reactor building surfaces. 

lf FCC-V003 remains open after p~ OWC...P-1 stops, 
sipnoning from tile llF would result in lowering the IIF 
water level. 

Loss or air supply to the bUObler syst~m will cause the 
level switcnes to oe inoperaole, water level indication 
in the llF to be inaccurate, and control valve MU-V-9 
could go to tne wioe open position which would result in 
an overfill of tne IIF. 
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4,2 Design Feature to Mitigate Effects or casualty Events 

4.2.1 When transferring water from the RCBT to the IIF, flow 
rate will be automatically controlled by HU-V9. valve 
WDL-V40 will receive input from a hi-level switch, whiCh 
will automatically close the valve in the event or hign 
water level, terminate system operation, and sound local 
and remote alarms. 

4.2.2 When transferring reactor coolant from tne llF through 
SOS to the RCBT, reactor coolant will be punped using 
OWC-P-1. Suction will be taken about 2 1/2 feet above 
the reactor vessel flange. This will allow a sufficient 
inventory of reactor coolant to remain in the reactor 
vessel for shielding as well as oecay heat removal in the 

event the system does not automatically stop for low 
level. valve FCC-V003 will automatically close and 
alarms s0161d in the event of low level. Closing valve 
FCC-V003 automatically trips the IIF processing pump ana 
terminates system operation. An emergency stop switch 
provided at the IIF will allow workers to terminate 
system operation in the event of low level indication. 

4.2.3 System procedures will reQuire that the surface suction 
system be flushed and both the surface suction system and 
the fuel transfer canal drain systems Isolated before 
starting the IIF processing system. Double isolation Is 
provided to prevent injection of below specification 
borated water into the IIF from these sources. Sampling 
of the RCBT supplying the UF is reQuired before the 
system is placed in operation. 
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4.2.5 

5.0 ~VEILLANCE 

Tt-e cl~chPrge t-ose anc ploe. 1nch.oc:1no tt>e manlfclc •ill 
be leaked testec in accorrt~nce with A~SI 831.1. F~riceic 

visual insoectirn of tre ~ose ic reouirec to assess its 
concition. T~ t-cse pnc ccuollnos are ratec hi~r t~pn 
the IIF prccessl"Q cur.o st\l.o totf Ileac <= 150 psig) . 

FCC-V003 is provider witt- e soring lcaced actuPtor wl'ich 
will cause the valve tc fall close ~ loss of air or 
electricity, therehy preventirg siphoning fr~ the IIF. 
Shcolc the valve r~ain open, svctirn will he troken L 

l/2 feet a~ve the reactor vessel flpnge, leaving a 
sufficient inventory of reactor coolant for shielding end 
deCPV heJd removal . 

The tu~bler system is eouiooed with a pressure switch 
which will actuate pn alarm in the ~ntr~l ro~ en P?nel 
SPC-~~-3 if the air s~~ly falls ~1~ 15 psig. 

IIF water level indication will he provlceo on the Bubrler P?nel locater 
at the IIF, 50S control panel CN-PNL-1 Pl'e in the control room on panel 
SPC-~~-3. Periodic surveillence of the IIF water level by control rom 
and 505 coerators as well as freovent inspection of the rose conoition 
will be reouired by procedure. 

6.0 ACCEPTANCE TESTING 

The hoses and piping shall be hydrostatically lePk tested in accorcance 
with ANSI 631.1. 
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1.0 DESIGN DESCRIPTION 

1.1 Surrrna ry 

Tne fuel transfer canal draining network (FCC), is a temporary 
modification in tne reactor building designed to pump water from 
tne canal and deliver the water to the reactor coolant bleed 
hold~p tanks (RC8T) •s. Tnis is necessary to support recovery head 
lift operations since reactor coolant graoe (borated) water may 
have to te provided in the f~el transfer canal for shielding 
purposes, and the normal drain path from the canal is blocked. 

1.2 References 

1.2.1 5-ECM 1110, Installation of Fuel Transfer Canal Drain 
EQuipment 

1.2.2 Becntel Drawing 2..P70-FCC02, Piping CO~site of the Fuel 
Transfer Canal Draining Network 

1.2.) Becntel Drawings 2~7.5-DWCOl and 2~75-0IC02, Schel:latic 
Diagrams of the Internals Indexing Fixture Processing 
System 

1. 2. 4 Been tel Drawing 2-P70-DWC01, Piping COmposite of the 
Oefueling Water Clean-up System, Phase I (IIF Processing 
System) 

1.2.5 Bechtel Drawing 2-J77-FCC01, Logic Diagram of the Fuel 
Transfer Canal Drain Pump (FCC-P-1) 

1. 2.6 S-ECM-1095; fuel Transfer Canal Drain ~ (Electrical) 

1.2.7 American National Standards Institute (ANSI) 631.1, Power 
Piping 
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1.2.8 

1.2.9 

System Operating Description of the Internals lnae~ing 
Fhture Processing System, Hay 198) 

5-ECH 1151, lnstal1aion of Defue1ing water Clean-up 
System - Pnase I (Inside Reactor Building) 

1.) Detailed System Description 

1.).1 System Fl~aths (See Reference 1.2.2 and 1.2.)) 

The fuel transfer canal drain pump, FCC-P-1, is used to 
pump Shield water from the canal ana delive• the water to 
tne RCHT's. The pump is a commercially available 
sumbersible well pump lo~atea in the 6-inch canal drain 
line. Ruooer nose is usea to transfer water from the 
~ to the canal drain piping manifold. The manifola 
ties the FCC canal arain syste~ line, the reactor 
ouilding oasement jet ~ system ana the internals 
inoeung fixture (UF} processing system into a common 
discnarge pathway. The common discharge line is routea 
to reactor ouiloing penetration R-626, through the 
amulus, fuel handling building penetration 1551, and tne 
SUDIIellleG aelllinerallzer system (SDS) pre and final 
filters to tne RCST's. 

The fuel transfer canal draln and the llF processing 
system oranch lines of tne canal orain manifold contain 
aouble isolation, whiCh includes a Cheek valve in each 
line. Ouriny operation of canal drain pump FCC-P-1, tne 
IIF processing ana the RS basement jet pump system oranch 
lines of the manifold are valvea out . Additional 
isolation can oe aChieved by disconnecting hoses from the 
canal drain manifola. 
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1.3.2 System Components 

1.3.2.1 Punp 

Eouipment No. FCC-P-1 

Type: 

lo'.otor: 

_vertical, 5 stage, ~igh capacity submersible 
pump; Goulds model 45J05434 

Continuous duty - b60V, ~, 60Hz, 5hp 

Head/Capacity: Per Figure 1 

1.3.2.2 Hose 

l-inch 10: Goodall Rubber Co. Saxon Hose. Soec, L-811 
wit~ a design working pressure nf 300 psig. 

1 l/2-inch 10: Goodall Rubber Co. Impact Water hose, Spec. 

1.3.2.3 Piping Manifold 

N-320 wit~ a design working pressure of 
250 psig. 

Applicable Code: Power Piping, ANSI 831 . 1 

Piping: Austentitic stainless steel, schedule 805 
Valves: Austentitic stainless steel 

C~ck - Class 600 
Manual ball - Class 150 

Air operated ball - Class 150 with air actuator ano 3-way 
universal solenoid valve. Valve fails closed on loss of 
air or ceenergization of solenoid. 
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1.,.2.4 Ho~e COUplers 

l-inch diameter: Hansen series ST quick di sconnects -
stainless stell, straight through design with sleeve 

lo::king crevices. 

1 112 inch diameter: Hansen series HK quick discomects 

- stainless steel, two-way sllut-off with sleeve locking 

devices . 

1 . ,.2.5 Pipe Plugs 

Type 0 reverse lnaxton stainless steel pipe stOppers for 
6 inch scnedule 405 pipe. 

1.4 System Performance Characteristics 

Tile goal of the system design was to provide a control!~ r.~eans of 

draining the fuel transfer canal with the deslng flow/pressure 

being compaUble with sos. The time required to drain the canal 

was not a design consideratlo"l since failure to drain the canal is 

not a safety concern. Tile canal drain Ptr.IPr F'C:X:-P-1, was selected 

based on trying to obtain a higher flow than the 50S system~. 
S05-P-2, could provide wtlen transferring water thtoug"l the 50S pre 

and final filters. 

1.5 System Pllyscial Arrangement (See Reference 1.2.2) 

Submersible pump F'C:X:-P-1 is installed in tne existing 6-incll fuel 

transfer canal drain line. This arrangement acts as a -ell since 
the pump suction is below the floor elevation (El . :508'-0") of the 
canal. Tile punp is held in place using a free standing s~rt. 
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Tne orain line is isolated below the pump assemoly using two (2) 
stairless steel pipe plugs. A recirculation line consisting of 
stainless steel tubing is oirecteo from the pump discharge line to 
the bottOI:I of the Pur.'4llmotor assembly to providt: external motor 
cooling. 

From the outlet of pump FCC-P-1, hose is routed to tne canal drain 
man1fold at El. 348'3" of the reactor bUilding. The manifolo is 
secured to a free standing support. ttlsc is directed from the 
manifold to tne inooard piping of reactor building penetration 
R-0<!6. 

1.6 Instrumentation and Control 

Pump FCC-P-1 control is via hana inoicatlng switch FCC-HIS-1, which 
is located on SOS control panel CN-m..-1 at El. 347'-6" of the fuel 

nandllng building. TI-e switch starts ana stops the pump ana shows, 
via a light, that power is being delivered to the pump. The 
starter, FCC-STR-1, for the pump is mounted adjacent to panel 
CN-Ftt...-1. 

Pressure gauge FCC-Pl-J is provided on the canal drain manifold to 
sense the line pressure downstream or the manifold isolation valves. 

For operation of valve FCC-VOJ, refer to the system operating 
description of tne IIF processing system (Reference 1.2.8). 

1.7 System Interfaces 

1.7.i The fuel transfer canal drain portion or the FCC system 
interfaces with the following water transfer systems: 

a. Reactor building basement jet pump system 
b. Internals inoexing fixture (llF) processing system 
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Reactor building basement jet pump system pump SWS-P-1, 
draws water from the reactor building basement and 
delivers the water to 50S via the canal drain manifola, 
as noted in section 1.3.1. 

The IIF processing system is designed to batch process 
reactor coolant by transferring water from the reactor 
vessel IIF to SOS, using IIF processing p~ OWc-f>-1 (see 
Reference 1.2.8). As noted in section 1.3.1, the flow 
from IIF to SDS is via the canal drain manifold. One or 
the valves on the IIF branch line of the manifold is air 
operated valve FCC-V003 {see Section 1.3.2.3) which is 
interlocked with p~ OWC-P-1 to close the valve when 
p~ operation is shUtdown. This is to prevent possible 
siphoning. 

1.7.2 Power for p~ FCC-P-1 is supplied from circuit 12 of 
distribution panel PDP-6A. 

2.0 SYSTLM LIMITATIONS AND PRECAUTIONS 

2.1 The ~ basement jet pump system and the IIF processing system rrust 
not operate concurrently with the fuel transfer canal arain 
system. Only one branch connection on the canal drain manifold 
shall be open at any time. ~/manifold valve line~s are to be 
verified prior to any change in pumping operations. 

2.2 Isolation valve FCC-V002 must be in the closed position when canal 
arain pump FCC-P-1 is not in operation to prevent possible 

siphoning. 

2.3 Hose and fittings must be inspected for their condition prior to 
operation of the FCC canal drain network or periodically as 
determined by Radiochemical Engineering. 
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2.4 Whenever P\1"0 5115-P-1 or p.ro WC-P-1 has :Jeen used, flusning of 

the cor:rnon discharge line must be verifieo prior to operation of 

fuel transfer canal drain ~ FCC-P-1, if it is detemlned that 

tne shield water in the canal ooes not require processing by SOS. 

2.5 t«:»rmally, visual observation by camera can be used to check tne 

water level in the fuel transfer canal. The level must be 

monitored to ensure ~ Fcc-P-1 does rot operate with no water 

supply. 

3.0 OPERATIONS 

3.1 Normal operation 

For head lift operations, reactor coolant graoe (oorateo) water r.dy 

have to be provioed in the fuel transfer canal for snielc:ing 
purposes only. Tne furction of the canal drain portion of tne FCC 

system is to provide a controlled means of draining tnis snield 

water from the :-anal. 

Prior to operatic.n of canal drain ~ Fcc-P-1, the following 

procedUral steps must be verified: 

1. Hoses are connected to their proper piping manifold brancn 

connection (to be QC witnessed curing installation) ana all 

hoses are in good condition with couplings being secured. 

2. Valves 11re aligned correctly; SlfS system ana the IlF 

processing $"Stem lines must be isolated at the fuel transfer 

canal drain ma'lifold. 
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:3. The SwS system nas oeen flushed if re(J.Jired per Section 2.4. 

The fuel transfer canal draining operation is started ana stopped 
using on/off hand swltcn FCC4115-l for canal drain punp FCC-P-1, 
and manually opening or closing valve FCC-V002. During initial 
pu:~p operation, valve FCC-VC02 snall be adJusted sucn tllat pressure 
gauge FCC-Pl-:3 reads less tllan or equal to 150 psig. 

4.0 CA!>IJALTY EVENTS AND RECOVERY f'ROCEWRES 

4.1 casualty Events 

4.1.1 

4.1.2 

4.1.:3 

A breecn of tne system pressure boundary while delivering 
shielo water from tne fuel transfer canal could result in 
aoaitlonal conta:ninatlon of reactor bulldlng surfaces. 

lntroauctlon of reactor building s~ water into tile fuel 
transfer canal would contaminate tile canal and could 
result in a potential criticality problem. 

Fallure of botll pipe plugs in tne canal 6-inch drain line 
would result in inadvertent draining of tile fuel transfer 
canal, and could lead to an unplanned criticality. 

4.2 Design Feature to Hltiqate Effects of casualty Events 

4.2.1 A nose or pipe brea~ will result in loss of line 
pressure. Pressure ana flow indication are provlaed at 
various lccations on the pump discharge flowpatll. The 
piping and hoses are hydrostatically tested to 1.5 times 
their maxi~ operating pressure per ANSI 6:31.1. To 
ensure pressure boundary integrity, hoses are to be 
inspected prior to operation or tne FCC canal drain 
networ~. 
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------------------------------------ ----

4.2.2 The fuel transfe; canal and the Ilf processing system 
branch connections of the canal drain manifolD contain 
DOUDle isolation, which incluoes a cneCk valve in each 
line. This is to prevent reactor building S\llll and flush 
water from being Delivered into the canal and the llf. 
In addition, the coupling comections on the canal Drain 
and llf cranch lines or the manHold are 1 112-incnes and 

incorporate a two-way shut-orr feature . All other 
manifold coupling connections, including the reactor 
cuildiny basement jet ~ump system connection, are l-inch 
diameter. This prevents connecting a 1 112-inch pump 
DisCharge hose to the l-inen RB casement jet punp system 
comect1on which ooes not include a check valve. QC is 
to verify tnat eaCh hose is connected to the proper 
manifold crancn connection prior to system turnover. 

4.2.3 Two pipe plugs are installed in series in tne fuel 
tranfer canal 6-incn drain line. The plugs are 
snoptesteD, ana leak tested after installation to 1 .~ 

times their maximum operting pressure with QC witnessing 
tne field test. Installation of tne pipe plugs is 
witnessed cy QC to verify that two p~ oe plugs are 
installed. Since redundant plugs are installed, failure 
of one of the plugs does not allow the canal to drain. 

S.O SURVEILLANCE 

Monitoring of the water level in the fuel transfer canal during operation 
of canal arain pump fCC-F-1 as well as inspection of the hose conoition 
will ce required by proce~re. 

6.0 ACCEPTAta: TESTING 

Pipiny/hose assemblies and the pipe plugs are leak tested to 1 . ~ times 
their maximum operating pressure. Leak testing of tne pipe plugs is QC 
witnessed. 
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