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# 1 Chemical and Volume Control System &A=&

Charging Pumps

NUMDEL tiiviiiinniennarecinisissteserarrersssaseress
TYPE .ereeceerssassasnene
DESIGN PrESSUIE «cvverecresressonrvsrssnacssensosens

Design temperature

Normal operating temperature .......c.ceevee 130°F

Design flow rate ..c.ccceareennnee cressenrenasienes 60 gpm

Normal head at 130°F .cecrcieieiiecernrnennncanes 2, 500 psig

Speed reducer range...cccveiseereseenceerssesces 4:1 -

Material coceveeranienerenraerersiencerssernasersssanes Stainless steel
Boric Acid Transfer Pumps

NUMDEL ceviiiiieiririeerririiniiieiseneeienenes 2

TYDE ceeeccerinsercrnrascossescnssocossassssanssansons Canned centrifugal

Design flow rate...iecereciicisnciiiisircrerenees 40 gpm
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Design head ...cceeee P PPN 235 ft.

DESIEN PISSUIE..cceeerseesseerensassssesesssosansnns 150 psig

Design temperature .....ceceevesiesseccssessonse 250°F

MALErialceeersernerassnsancrasiorsusenrsassnsanseanrases Stainless steel

Regenerative Heat Exchanger

Number el

Type Multiple shell and U-tube

Heat transfer rate at normal conditions....6. 05X 10% Btu/hr
Shell Side

Design Pressure ceveeeeseiecensmeennensieeinaine. 2,485 psig

Design temperature ......ccveeeceeeenieonanneees 650°F

Pressure loss at normal conditions{approx.)...25 psi

Material Stainless steel

................................................

Letdown Heat Exchangers

Number 1

TYDE  cerreecineercencercaneerssensasenssserssassesnsasas Shell and U-tube

Heat transfer rate during plant heatup...8. 2X10% Btu/hr
Shell Side

Design PreSSUIe creeseeirerssssvecensrresearsrcnnes 150 psig

Design temperature .....e.cceveiieerecinicnnen. 250°F

Heatup flow rate.ccecieeeeveerrnunrecenreasenne, 2.73X10% 1b/hr

Inlet temperature ...
Outlet temperature

Materials Carbon steel

.............................................

Excess Letdown Heat Exchanger

NUMDET ternrieriaiininnireirairrieeiseneninnenanes 1

TYDE  ceereeerrucincrenesinnienseesesansranssssineanses Shell and U-tube

Design heat transfer rat€......ccecoveeeneeen 1.92X10% Btu/hr
Shell Side

DESIGN PIESSUIE secrvevcevvrrremvssrenrermsersenennn 150 psig

Desigh temperature ...c..ececesceesceraermacesaes 250°F

Design flow rate..cceceiieseenieicrorenceeieeceens 41,600 1b/hr

Pressure loss at design flow .....ceeevveennes 15 psig

Inlet temperature .... 95°F

Outlet temperature 141°F

J\Y XS o - Y N Carbon steel

Seal Water Heat Exchanger

NUMDEL teevervvserverrrerirvrervrcresarsorcscsasoosns 1

TYDE  veveeensrvsscssrssornransennsrseessnssernsnsennnnes Shell and U-tube

Design heat transfer rate...... . 1. 44X 108 Btu/hr
Shell Side

DESIGN DPIrESSUIE eeererenssnsrurrasesosasraeressasse 150 psig

Design temperature ....cccoeeceveeieiencecssences 250°F

Shell Side

31

Tube Side
2,735 psig
650°F

30 psi
Stainless steel

Tube Side

500 psig

400°F

3.41x10* 1b/hr
375°F

127°F

Stainless steel

Tube Side
2, 485 psig
650°F
5,050 1b/hr
50 psig
539°F

159°F

Stainless steel

Tube Side
150 psig
250°F
Tube Side
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Design flow rate covecviveieiresisnssrsrinsnsneeea?2, 000 1b/hr 84,600 1b/hr
Pressure loss at design flow ....cccvcennenen 15 psi 15 psi

Diesgn inlet temperature....ccoeceeneeenvenranes 95°F 144°F

Design outlet temperature .... . 115°F 127°F
Material coeeunnnaes crereeesnnisenenns . Carbon steel Stainless steel
Volume Control Tank

Number ieeveeeenveeversannnnnaes ceererensane [ 1

220 ft3
weee 7D psig

Internal volume ........... veresresnensaens
Design pressure, internal ....
Design pressure, external.... weeeene 15 psig

Design temperature....eccisecseecreacesesseesesnass250°F

Qperating pressure range 0——~60 psig

Nominal operating pPressure ...cviccccevsecsissessessseeecrscsnsenneaene. 15 psig
Normal operating temperature .......ceeeeeea. RN 130°F
Coolant spray nozzle flow ..... ceresracesnenraces verereseres verane vereen ..120 gpm
Coolant spray nozzle pressure drop at 120 gpm ..ceeeeenvnenns 3 psi
Material.ccoueereruirnniuniannae everrerereeraaa crreesavecsrencasaans cevenenes Stainless steel

Chemical Mixing Tank

Number .ccovevvarnse TP veerenten testesseassenansurtesesarenssasaasasraaten 1
Capacity...cceenees reeresesinanins ceensesteessisarananes vevesssrssaresersseneinees 5 gal.

Design pressure ........... voeenrane cererresestesstneransarnrssens reeracncennes 150 psig
Design temperature ..coossesssenssees ceeecesessnessssnrssssssnnssasssnnns2D0F

Normal operating temperature ..ocecieeesesse teesssesaruanaresnnsen .. Ambient
Material........ evenss ceereresurneressesesaanananse trrasseeanerseersarsnarans ....Stainless steel

Boric Acid Tanks

Number «cccvreeeieieiecinnanns .- creeeenesd
Capacity..ceeieennens eesentiereneserreerasaianianne 4, 000 gal.
Design pressure ......... ....Atmospheric
Design tEMPEratUre .ieecereceesesrsesoernieraosesiarsssssnsersossassansases 250°F

Normal operating temperature ...cc.cceceveecesrasneesseases ceeareennanns 155°F
Material cceeneveienrinninnennne essteneruiesnssrairaesen vermeersentinnenne ceerees Stainless steel

Heaters (2 Per tank) ccecescrerrncesiacrnsrecrisraseiasrecsnsaanescennennnneead KW electric immersion

Boric Acid Batching Tank

Number ceeeeeraennas cernesssens . teerrertaseensares [P |
Capacity..cceeeses eteercrssacsnsanens [T URURPRRY (1| - 7-1 R
Design Temperature ..ccicvieeseeersieeienieissenisrsressoansnnons crenanes 250°F

Normal operating temperature cviieeeceeeseseseerocssersssecssssannsess 170°F

Heating .ecoeneeen. trtreresreteeannsnatnes beseessnssatensransaressasestnrsesnrantes 151, 000 Btu/hr steam
Material .coeeeerennnnnns crererernsesasinenns corresens ceeernesreranane ceeseneneaneeStainless steel

Steam jacket design pressure........... eerererssreseestasiretnaranss .15 psig

Steam jacket design temperature....c...cevesmursessecsssacrnesennnens250°F

Reactor Coolant Filter

Number .ceveeesersanse reerereareecrasrassans rereeentueetsesetsatenraensrarananen 1



...200 psig
«.250°F

Design temperature ....
Design floW rate...ccceeserscvnreereesereenrones e ...80 gpm

Pressure drop at design flow, clean .. venee?. 5 psi

Retention for 25 micron particles, %.....cccereenvernnnnne. ...98
Maximum differential pressure
prior to cartridge replacement .............. ceersreseesetetaniesrases 20 psi
Vessel material ..ovveececanenes eerettteetsetisaertsbesnsretnsearransesianin Stainless steel

Seal Water Filter

Number ....c.uuee reteatesereeratet et ratebie st taseserrattrrtrasearasserens 2

Type ... ...Disposable cartridge
DESIGN PrESSULE eurecnsiererenrestirsearaarnesscssassossasnssnnse ..150 psig

Design temperature .....c.eceeeseene creeennane ..250°F

Design flow rate...ccceeecreenneccnnees ..160 gpm

Retention of 2b micron particles ....

Maximum differential pressure
prior to cartridge replancement .....c.c.c.eeceecnnnns vereseses .20 psi

Vessel material .oceciieiiiieeiiiiniioiiiiiiiieiinieescrestiisnteiesnerasees Stainless steel

Boric Acid Tilter

Number ..... SRS eereernieanee 1

TYDE ceuccucmomcocuusessrosssesrrssserssorssssssssrssssssnnnsnanes eeserarracares Disposable cartridge
Design pressure ...c.c.eeeeees etveceteanenerarareentrasentreteres veeresesnes. 100 psig

Desgni teMPErature «.ieeeceereccrcorcerirenrasoecsssssssrcareasarnasnsennses 250°F

Design floW Fate.iviiiiiieririniiisriniiiiiistienieoirationiiseneres 80 gpm

Pressure drop at desin flow, clean ....cccvcvivcenvecncircninens ceers  Approx. 5 psi
Retention for 25 micron particles....cccvieriireececenneas ceereeene ...98%

Maximum differential prior to cartridge replacement. .........20 psi

Vessel material coceeeveenieneciireinnccninenrencnnes eesreterrettenenrarensen Stainless steel

Mixed Bed Demineralizers

NUIMDET ceviveirriiiriiinienrsinirneneennae ertreseesensastensentenes Ceeesrancnnes 2
Type cveeenne ceresesretrenanee eeteerseneatratastnereroseseasaaraace cerenens .....Flushable
Vessel deSign PreSSUIC..ceesesecrecessornerneaceereerossocessssocsassonsrnes 200 psig

Vessel design temperature ...

Resin volume ...cccccoveneenns ..20 ft?
Vessel resin capacity ..coeeceeeeeseanes rees . .27 ft3
Bed depth coveveeannns taeerusetrestsrettaeteneeraatanrsainetenes ceeerraens ceeene3. 5 ft.
Bed diameter .iiiieesiecesieieeriresiitniioiaiieririnasesisanes R 2.2 ft.
Design floW cicivirirecisiciseenesitimasecinioreniensanaisases cereeracrecnsanne 80 gpm
Resin bed and vessel pressure drop for
design flow (fouled condition) .............. rereaseestaannes verenssa16.5 psi
Minimum decontamination factor for ions removal ...c.cieai. 10
Lower retention screen, U.S. mesh cecvvveeveiereeecnsiasecninnraennsns 140 (105 micron)

Normal operating temperature ............ cresressensensans creennennennn 130°F

33
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Normal operating PreSSUIE..cicvissecsrescesrcssntossessssssesssnssaces 175 psig

RESIN LY PCuureruesrrntracrsiressirnstsnsiiirrsssresistssiinesssassesssseasinses Rohm & Haas Amberlite
IRN-217 or equivalent

Vessel material .ieeevcoiieeiseieriiinniiniieiiriinsisinrnrenen, Stainless steel

Cation Bed Demineralizer

NUMDET 1ivviiriniiiirieiiiiiiiiraciasraoraicserensascestatosnensstsssssnseraasens 1

Design teMPEratlIe ..cccscesrsescessssecressecnrensaseosaannasenssnssnnnnes 250°F

DESIZN DPIESSUTE teereriecreerescreresrasiserroseseserssssssssrrarssssncssasases 200 psig

Design flow rate....c..ceceens. Cerataetecsestereratsisartnssseseronsnserarnes 20 gpm

Vessel resin Capcity

Resin volume .iivreevviiiicecrecisrcericisasecseesses

........................

Upper and lower retention screens U.S. mesh..cceeceorenennn. 140 (105 micron)

Operating temperature

Material ceerereceinrerscneansrareacsssesrmcesasssecnsecnss

Letdown Orifices

DeSign DPIeSSUTE ee.euveesrecrncsessennasssssnsssensanes

Design temperatlire .......cceececesncrecassrsosnsses

Normal operating inlet pressure

........................

........................

........................

Norr_nal operating tempPErature siiiceecieerserestnsersnsecssnrancasenses

NUMDET evieeririareersrecariasniserassrsassssessstosssrssrssssasssssnsassoces 2-40 gpm, 1-80 gpm
Design flow rate at 286°F .vieeiviierivsrenreituinisiinnieieccreenaceenne 39,900 1b/hr
Differential pressure at design flow rate ...c.ceceevrenrecrennanes 1,900 psi

Material ceeeeeieseereierseeiieiraisenreiiiiiiietesnosreirasreseassaceastoenaes Stainless steel
Batching Tank Agitator

NUMDBET tuuvtecrurernssenieracssnrernsisuesssismarsrsseisssiranensisssossasasnnenes 1

FIUIA vevieerieninrenianssasserensrenessirissesnsussesnssssrssssessnssssonsnnees 12% H3BOs

T OINDETALUTC restnrssssaseerrssssasstrsrssenasronsssssresranssassssssssssssnanes 250°F
Materiale.cecerienieeienreeireiiucretiisnieniineesiesseiressessenesessestasenens Stainless Steel
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Residual Heat Removal pumps
Number

TYDE trriteiiiittimreerererrr et s e e aeeenn,

Design flow rate (each)
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LA HAE ((Residual Heat Removal System)) =g 4AH|H

2000 gpm

Total dynamic head at design flow rate...280 ft.

Material..icvveiriiiiienreieiisenreecrneensencnssesees

Residual Heat Exchangers

Austenitic Stainless steel

and equivalent

corrosion resistant materials

NUMDEL weuviivneritrinneenrieeresirsrnneesreeeeneans 2
Type Shell and U-tube
Design heat transfer rate (each) 26 X108 But/hr

Tube Side Shell Side
Design Pressure wivevecveeveeesieieeeeeeeennneesnn. 600 psing 150 psing
Design temperature coviiveeeeeeoneeeeeneennnns 400°F 200°F
Design flow Tate vvvrvivierrereeeeensenssesenssneess 1. 00X 10% 1b/hr 1.25X 108 1b/hr
Inlet temperature .iivvvvevevseeeeeneenneneneeenns 140°F 95°F
Outlet TEMPEIraure .ueeeeeeeereesenersersnennn. E 116°F
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Material cocounsuees sresriesisesnnseseacnnssanssanesenscAtistenitic Stainless steel Carbon Steel
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= 3 WASTE DISPOSAL SYSTEM
+38.474 PARANETER

A. Laundry Pump

Number **vicerveincannanas 1

Design temperature ...180 °F

Design pressure ......... 150 psig

Design head..ccouernnnne 100 ft.

Design flow ..cceeveeennn. 20 gpm

Material «.cocveianearnnnens Type 304 Austenitic Stain-
less Steel

TYPE evreverrercrrnrensnnene Horizontal centrifugal

B. Chemical Drain Pump

Number .cocvevveeirniinnenns 1

Desingn temperature...180°F

Design pressure ......... 150 psig

Design head ............... 100 ft.

Design flow .oecvcevnreann. 20 gpm

Material coveeeeenrenenranens Type 304 Austenitic

Stainless Steel
TYPE weveectrcmreieararnncnns Horizontal centrifugal
C. Reactor Coolant Drain Pumps

Number cecivevevevecaennn. 2
Desig temperature ...... 267°F
Design pressure ......... 150 psig

Design head ..ceaneennen 175 ft.

g =
g AT AnE A e

LY~ E YA A 27 A 15 1970,

Design flows (one pump
each) ... 50gpm, 150 gpm

Material vocuureeinncinrennnns Type 304 Austeritic

Stainless Steel
TYDE ceereererncenecenacennes Horizontal
D. Sump Tank Pumps
Number .covevvenvincrnnnns 2
Design temperature ...180°F

Design pressure ......... 150 psig

Design head ...ecvvveeenee 100 ft.

Design flow .cccevevineaens 20 gpm.

Material cooeeirereconcncnnnas Type 304 Austenitic
Stainless Steel

TYDE ceeerernrencrncrnrennne Horizontal centrifugal

E. Waste Feed Pump

Number .covevverecsenianees 1

Design temperature ...180°F

Design pressure ......... 150 psig

Design head ............... 100 ft.

Design flow .cccevveiennens 20 gpm

Material veevveveaninnianinnes Type 304 Austenitic
Stainless steel

TYDE tevercrecreniecrencnnnns Horizontal centrifugal

F. Waste Condensate Pumps

Numbeer c.ieeeesncsenenns 2

Design temperature ...180°F

Deigsn pressure ......... 150 psig

Design head ...cccovvvenens 100 ft.

Design flow ..eceveecnenens 20 gpm

Material ....Type 304 Austenitic
Stainless Steel
TYDPE crreevocenrecriresnnanne Horizontal centrifugal

G. Waste Evaporator Package

Number ..covcerencecrecennns 1

Capacity (normal) ...... 2 gpm

H. Laundry and Het Shower Tanks

Number «cecvverinniennnnnns 2

Design temperature ...180°F

Design pressure ......... Atmospheric

Volume each......... ...600 gal.

Material .ceeeeeenceeneaeenens Type 304 Austenitic
Stainless Steel

TYPE reeeverrerecrirnrnraenes Vertica! cylinder

1. Chemical Drain Tank

Number ...coevveeevinncanns 1

Design Temperature ... 180°F
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Design pressure ......... Atmospheric
Volume each.civerieensend 600 gal.
Material ..cceuciveracenninnes Type 304 Austenitic

Stainless Steel
TYDE ceevretmrrenreneracecnan Vertical cylinder
J. Reactor Coolant Drain Tank
Number wvccievreraeniesnene 1
Design temperature ...267°F

Design pressure ......... 25 psig

Volume .cevvrinnrainrennnns 350 gal.

Material.eeerreinncenransnas Type 304 Austenitic
Stainless Steel

TYDE evrrerericrircarenninnes Vertical cylinder

K. Spent Resin Storage Tank

Number ..ceoveeecenrenenes 1

Design temperature ...150°F

Design pressure ......... 100 psig

Volume 300 ft3

Material Type 304 Austenitic

Stainless Steel

TYDE teriiniiecrreniiraenannn Vertical cylinder
L. Waste Holdup Tank
Number .oceeicerinieennenes 1

Design temperature ...180°F

Design pressure ..o Atmospheric

3,300 ft3

Type 304 Austenitic

Stainless Steel or Clad

carbon steel

TYDE ceveerreecserncecersanes Hroizontal cylinder
M. Waste Condensate Tanks
NUmber ceviivireeriererenes 2

Design temperature ...180°F

Design pressure ......... Atmespheric
Vclume each ..ooeeeesnes 1000 gal.
Material..oeiecenceinnennns Type 304 Austenitic

stainless Steel
TYDE cevevenincrnresnecsonns Vertical cylinder
N. Compressor and Auxiliaries

Design temperature ...250°F

Inlet pressure ....coceeee. 0.5 to 2 psig
Design discharge

PIeSSUIE.eeursresnercnses 110 psig
Design flow (N, at 2

psig, 140°F) .oeeerennes 20 cfm
0. Gas Decay Tank
NUumber icoveversesencsanns 4
Design temperature ...150°F
Design pressure ....c.... 150 psig
Volume each......cccuveuee 400 ft3
Meterial covevenieerencennes Carbon Steel
P. Automatic Gas Analyzer
OXYZEN ceverirraiencesvnnes By paramagnetic 0-4

% O, in Ng
Hydrogen ....cccooeveennee By thermal cond. 0-30
% Hz in N,

Automatic stepping

SWItCH  sivveeriniencneene 12 steps
Recorded readout ...... 12 points
Temperature..ccoeeeeeeess 120°F
Q. Hydraulic Baler and Dust Shround
NUumber c.ceeveieeneracennas 1
Container Size ...co.eseees 55 gal. drums

R. Sump Tank
Number ..ceveevrerieennennes 1
Design Temperature ...180°F

Design Pressure ......... Atmospheric
VOIUITIE tivvirreirrnoaneens 600 gal.
Material.c.oeeeeecrerenseanns Type 304 Austenitic

Stainless Steel

T YD eresrearaceaseensusrannns Vertical Cylinder
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02l 4. Liquid gaste Disposal System
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28] 5. Gaseous Waste Disposal System



