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1 • 0 REFEREIICES 

THREE MILE ISL~IO IIUCL£AR SiAiiOtl 

UNIT i2 OPERAiiiiG PROCEDURE 2106-2.2 

CONDENSATE POUSHWG SYSTEM 

2106-2.2A 

1.1 Drawings Applicable for Operation. 

2105-2.2 
Revision 2 
09/26/77 

I'• 

1.1.1 :·lake-Up \olater ireatr..ent and Condensate Polishing, B&?. Owg. 

2006. 

1.1.2 Condensate Demineralizer Mixed Sed Polisher System, L·A Water 

Conditioning Co. Dwg. 015-00-0405. · 

1. 1.3 Condensate Demineralizer External Regen. System, L*A \olater 

Conditioning Co. Owg. 015-00-0~06. 

1.2 Operating Procedures Applicable for Operation. 

1.2.1 2102-1 . 1 Unit Heat-Up. 

1.2.2 2104-2.1 Cycle Make-Up Pretreatment. 

1.2.3 2104-2.2 Demineralized Service Water. 

1.2.4 2104-2.3 Instru~~nt Air. 

1.2.5 2104-2.8 Secondary Plant Sampling. 

1.2.6 2104-2.g Demineralizing System. 

1.2.7 2106-2.1 Condensate. 

1.2.8 2106-2.4 Feedwater. 

1.2.9 2107-1.1 BOP Electrical. 

1.3 Manufacturers Instruction ~lanuals. 

1.3.1 · L*A Water Purification System, Volumes I thru V B&R 

rile# (15.00). 

1.4 Applicable System Descriptions. 

1.4.1 Feedwater and Condensate, Index No. 4A. 

2. 0 
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1.4. 2 

1.4.3 

Concensate Polishing , Index flo . 48. 

Make-Up Water Treatment , Index No. 4C. 

{d 
APR 2 3 1919 

2105·2.2 
Revision 8 
12115/78 

, .. 

1.4.4 Secondary Plant Sampling, Index :lo. 12. 

1.5 Curves, Tabl es, etc. 

1.5.1 Table lA, Service and Resin Transfer In· Remote :~anual Operation. 

2.0 LIMITS MID PRECAUTIONS 

2.1 Equipment 

2.1. 1 Remove a po 1 i sher from ser·li ce when an a 1 arm annunciates 

high pressure drop across the resin trap, and ensure there has 

been no resin loss due to underdrain screen break . (~ax. ~P 

Sg across resin trap and :4ax . ~? .10# across polisher at full flow.) 

2.2 Administrative. 

2.2.1 The Condensate Polishing System demineralizes feedwate r which 

poten~ially contains radioactivite material shoulc a ?rii:iary 

to Secondary Leak exist. Since these radioactivite ~a terials 

2.2.2 

2.2.3 

2.2 . .1 

would be concentrated in the mixed bed resin, the resin should 

be treated as potential ly radioactive unde r this condition. 

A pol ishing tank shou ld be rinsed to drain for 5 minutes when 

initially pl aced in service to prevent contJmination of feedwater. 

A pol1shing tank should be taken out of service, and the 

exhausted resin regenerated, when an alarm annunc i ates pol i sher 

high effluent conductivity or gallonage exhaustion. This is 

necessary to prevent contamination of feedwater. 

Ensure the heat tracing on the system compQnents and piping i s 

energized for both freeze protection and to prevent chemical 

crys tall ization. 

194 221 
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2.2.5 Observe safety precautions for strong chemicals when worKing 

with ammonium hycrozide, hydra; ine, ac id and caustic. 

2.2.6 100: condensate flow must pass thru condensate pol i shing 

deminerali:ers prior to feeding OTSG's. If evidence of condenser 

tube leakage is observed, MSR drains will be routed di rectly 

to :he Hot ~ell ~hich will increase the rate of res in exhaustion 

in condensate polishing demineralizers. 

2.2.7 While pol i shers are in service the local air switches for the 

inlet valves, inlet bypass valves and outlet vaives should be 

placed in the OPEN ~osition. ~~hen a polisher is re!'::o·1ed from 

service or is in standby, the local ai r switches for ~hese 

valves should be in AUTO. 

3.0 PREREQUISITES 

Initial Each Step 

3.1 Electrical power available (2107-1.1). 

Comoonent 

'..IT-P-19A 

Wi-P-198 

2-31A 

2-41A 

lOA 

73 

3.2 Instrument air i s in operation per 21042.3. 

3. 3 Condensate polishing tanks filled with regenerated mixed bed 

resin . 

__ 3. 4 Va 1 ve 1i ne-up complete Appendi~ A. 

3. 5 Service Air in operation per 210'-2 . 10. 

3. 6 Demineral i zed water available 210'-2 . 2. 

4 . 0 ?ROCEOURE 

Initial Each Step. 

4.0 
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4.1 Start-up. 

_4.1.1 

_4.1. 2 

__ 4.1.3 

4.1.4 

f . A .f 
~ 

APR : 3 191'9 

Zl06-2 .2 
~evis ion 9 
03/21/79 

.•. 

Place the local control s~ftches for the condensate 

polisher regeneration sum~ pum's in AUTO. 

When a condensate pump is started, vent the polishing 

tanks as necessary by opening and then closing vent 

va 1 ves M13 , MZ3, :·133, ~43, i~S3, M63, M73 and 1-'.83. 

CrlUTIOil: Exercise care not to force resin out of vent as 

vents are not screened. 

After all polisher tanks are properly vented, CLOSE the 

EFFLUENT and INFLUENT •talves for the polisher unk selected 

as standby. 

Shut CO-V12 and ad jus t the effluent valve positions of 

the ir.- service polishers to achieve equal flow through 

each ta~k as indicated on the Panel 304 fiow recorders. 

NOTE: Start-up recirculat ion back to the condenser 

will be pr~v ided by the Feedwater System normal 

startup valve line-up. 

4 .2 llorrnal Operation. 

Monitor system parameters as necessary to insure proper operat!on. 

Periodically check all ccmponents in the Condensate Polishing 

System. 

4. 2.1 Shifting Polishers To and From Service. 

IIOTE: Valve numbers given fn parenthesis are for example 

only and refer to polisher No. 1. Corresponding 

valves on other polishers are series numbered, i.e., 

:-116 for polisher ilo. 1, :~26 for polisher rto. 2, M36 

for polisher No. 3, e:c. 

5.0 194 223 
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4.2.1.1 aefore s:ar:ing to place a pcl i she~ i n service. cvntac: 

the Control Room to insur! that there is aceo~a:e suc:~on 

pressure to the Condensate 3oos:er ?~~os :o permi : r insing 

of the polisher. 

OPEN the standby pol isher influent ~alve {Mll) wait 3 

minutes until both valves open, then cpen vent valve M-13 

until ·,o~a ter flows from vent. OPEtl recycle valve {Ml 6) 

and recycle header valve HC-1 to pol isher sumo for 5 

minutes. Caution should be taken so as not to exceed 

2500 gpm on :hat polishers flow indicator. 

4.2.1.2 OPEN effluent valve and close recycle vaive :o the ;lOlisher 

sump when the polisher to ~e ;lut in service is rinsed in 

for 5 min. Shut MC-1. 

4.2.1.3 Remove the exhaus polisher from service by slowly 

closing its EFrLUb..· val ve while slcwly opening :he 

stand~y polisher EFFLUENT valve. Xake apoiicable entries 

in the polisher Record Book. 

NOTE: Flow change not to exceed rate of 25 ;pm/sec. 

4.2.1 .4 After the pol isher is placed in service ?lace the local 

air switch for the appropriate polisher inl et valve 

{Mll), inlet bypass (MllBY), and outlet •1alve (M12 ) to 

the OPEN pos i t ion. Place the l ocal air switch for the 

polisher removed frcr.t service fo r the inl et valve {Mll) 

ini et by~ass (MllBY). and outlet valve (1~12) back to the 

.lUiO position. 

6.0 
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4.2.1.5 Adjust effluent valve of pol~sner being ?iaced on line to .:1_ 
match flow of the in-ser•1ice ;:>olfsher !anlts. 

... 

C~UTION should be tJken not to lose res in t hru vent line, 

because the ~olisher vents are not screened. 

-t.3 Shutdown 

4. 3.1 The Condensate Polishing System ·~ill be shut <!own \~hen 

the Condensa~e System is shut do\~n. CLOSE influent and 

effluent valves for all ~olisher tanks. Ensur~ polishers 

stay full so that r<?s i ns do not dry cut. ?ake r.ecessary 

entries in ?oli~her Record 3oo~. 

~.~ Lold i ng )c~eous ~~nia. 

__ .1.4! . 1 

4 , 4. 2 

4,.1,3 

.1.4.4 

4.4 . 5 

Insure drum of ·..;ater is a·,aila!:!le to ·1ent tlnk into; :he 

ey~nasn and shower sta:ions i n coa~ulator ~uilding are 

operational; and a ..;ashcc~n hose is hocked uo ~o do~estic 

~ater and is available for use. 

CLOSE WT-~32lA, ~i-VlJ8, ~i-149 and ~2 bott1e i solation . 

Remove ;~ipe cap from 2" vent hose and ir.."erse in drurn of 

.. ater, than slowly open WT- '1149 to vent t3nk into drum. 

Open WT-~i2; check closed ·~-V59 . rte~ove blind flange 

ar.d hook up truck transfer hose flange. 

Close Wi-V72, Record tank l e·1el, then open Wi-V69 and 

commence transfer. 

:~hen transfer is complete , close WT-'/69 and open ':IT-'172. 

Ora in and .·emove transfer hcse and rebel t blind flange in 

;>lace. 

7.0 
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4. 4.7 

__ 4.4 .8 

4.4.9 

APR ,(J(J; 
Record new tank level and close Wi-Vlt9. 

2106-2.2 
Revis ion 9 
03/21/79 

,. 
Open WT-V148 and N2 isolation, to pressur i:e tank to s (-

S psi. 

Replace pipe cap on vent hose and wash down any spillage. 

194 226 
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Svstem: 

Valve flo. 

·~T-V324A 

WT-V334B 

:-t17A 

M17B 

:.IT-V414E 

'.IT-V414F 

·~T-V414G 

',./T-'/dl~H 

~-1/.11.11 

:n -vt.t JJ 

'.lT -V32Sr\ 

WT-V325B 

'.IT-V325C 

WT-VJ2SD 

WT-V32St: 

'..IT -F'I-10 

·..~r -V326a 

M27A 

:~278 

WT-V42t.F 

WT-V42t.G 

'.IT-V424H 

WT-V424l 

\oiT-'/424J 

APPENDIX A 
Valve Line-Up 

Condensate Polishino 
Conder.sa:e ?oltsnlng ;anks 

Oescriotion ~anual Valves 

Recycle to Condenser lso. 

Polisher (CO-K-lH) Effluent Iso. 

Polisher (CO-K-lH) Effluent ~·nstr.Res.Trap ?x 

Polisher (CO-K-lH) Fluffing Air 

?olish~r (CO-K-lH) Effluent Grab Sample 

?olisner (CO-K-lH) Effluent Press. Gauge iso. 

Polisher (CO-K-lH) Effluent Stream Sample Iso. 

?olisher (CO-K-lH) Effluent Stream Samole Rate 

Polisher (CO-K-lH) Influent Grab Sa~ple 

Pol i sher (CO-K-lH) influent Iso. 

Influent Header Stream Sample ~ate 

Influent Hea~er Stream Sample Iso. 

Influent Grab Sample 

Influent line Drain 

Influent Line Vent 

Poll~ner CO-K-H Resin Trac Drain 

Polisher (CO-K-lG) Effluent Iso. 

Polisher (CO-K-lG) Effluent Ownstr.Res.irap ?x 

Polisher (CO-K-lG) Fluffing Air 

?olisner (CO-K-lG) Effluent Grab Sample 

Polisher (CO-K-lG) Effluent Pr~ss. Gauge Iso. 

Polisher (CO-K-lG) Effluent Stre3m Sample Iso. 

Polisher (CO-K-lG) Effueent Stream Sample Rate 

Polisher (CO-K-lG) Influent Grab SJr.tple 

Polisher (CO-K-lG) Influent Iso. 

" Rate Set 
9 .0 

Oat~ 

?osition 

CL 

0? 

CL 

CL 

CL 

0? 

0? 

Cl 

0? 

.. 
OP 

CL 

CL 

CL 

CL 

OP 

-CL 

CL 

CL 

OP 

0? 

CL 

0? 

2106-2.2 
Revis ion 9 
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,. 

Initial 
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Svstem: 

Valve llo. 

~-FV-11 

WT-V327B 

M37A 

M37B 

WT-V434E 

WT -'1434F 

WT-V43l!G 

:.IT-V434H 

WT-V4341 

WT-V43.1J 

WT-FV-12 

ifi-V32SS 

~147A 

M47B 

loli-V444E 

WT-V4.14F 

WT-V44.1G 

~'T-V444H 

WT-V444I 

WT-V444J 

WT-FV-13 

WT-V329A 

WT-V329B 

WT-V329C 

~'T-V3290 

WT-V329E 

• Rate Set 

APPENDIX A 
f.PR 2 3 1979 

2106-2.2. 
Revision 9 
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Valve Line-Up ,. 
Condensate Polishina Date 

Descriotion 
Condensate ?olish1ng icn~s 
1-'.anua 1 Va l-ies Position Initial 

Polisher (CO-K-G) Resin Trap Drain Cl 

Polisher (CO-K-lF) Effluent lso. OP 

Polisher (CO-K-lF) Effluent ~~nstr.n.Res.irap Px Cl 

Polisher (CO-K-lF) Fluffing Air CL 

Polisher {CO-K-lF) Effluent Grab Sa~ple Cl 

Polisher {CO-K-lF) Effluent Press. Gauge I so. OP 

Polisher (CO-K-1F) Effluent Stream Sa~le !so. OP 

Polisher (CO-K-1F) Effluent Stream Sample qate 

Polisher (CO-K- IF) Inrluent Grab Sar.~l e Cl 

Polisher (CO-K-lF) Influent Iso. OP 

Polisher (CO-K-lF) Resin irap Drain Cl 

Polisher (C~-K-lE) Effluent Iso. OP 

Polisher (CO-K-lE) Effluent Ownst~.~es.Trap ?x CL 

Polisher (CO-K-1£) Fluffing Air Cl 

Polisher {CO-K-lE) Effluent Grab Sample CL 

Polisher (CO-K-lE) Effluent Press. Gauge Iso. OP 

Polisher (CO-K-lE) Effluent Stream Sa~ple Iso. OP 

Polisher (CO-K-lE) Effluent Stream Sample ~ate • 

Polisher (CO-K-lE) Influent Grab Sample Cl 

Polisher (CO-K-lE) Influent Iso . OP 

Polisher (CO-K-lE) Resin Trap Drain CL 

Influent "OPT" I so. 0? 

Effluent "OPT" I so. OP 

Effluent Line Vent CL 

Effluen t Line Grab Sample CL 

~ffluent Line Drain CL 194 228 
10.0 
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Svstem: 

Valve llo. 

\oiT-V329F 

;IT-V329G 

IH-Y330A 

".IT-V330B 

WT-V331A 

IH-V331B 

'..JT-V332A 

\oiT-V332S 

\oli-V333A 

'..IT -'13336 

".IT-V334A 

M57A 

:-!SiB 

\oiT-V~54G 

\oiT-V454F 

WT-V454I 

;;T-V.!54J 

WT-rV-10: 

j,jT-FV-15 

\oiT-'13353 

'..tT -M67A 

j,jj.f",678 

WT-V4640 

•Rate Set 

A? PE!IO I X A 

Valve Line-Up 
Condensate ?olishinc 

Condensate ~ol1sn1ng Tanks 
Oescri otion :1.anua 1 Va 1 ves 

Effluent Header Stream Sample lso. 

Effluent Header Stream Sample Rate 

Date 

r:osition 

OP 

Resin Inlet Line !so. to ?olf~h~rs CO-K-lA to 10 CL 

Resin Inlet Line Iso. to Polishers CO-K-lE to lH CL 

Air Inlet Line Iso. to Polishers CO-K-1£ to lH 

Air Inlet Line Iso. to Pol ishers CO-K-lA to 10 

Resin Outlet Line Iso. from Polishers CO-K-lA 
to 10 
"esin Outlet Line !so. from Polishers CO-K-lE 
to lH 
Sluice Water inlet Iso. to Poli~hers CO-K-lA 
to 10 
Sluice Water Inlet Iso. to Polishers CO-K-lE 
to lH 
Polisher (CO-K-10) Effluent !so. 

Polisher (CO-K-10) Effluent Dwnstr.~es.irap Px 

Polisher (CO-K-10) Fluffing Air 

Polisher (CO-K-10) Effluent Grab Sample 

Polisher (CO-K-10) Effluent Press. Gauge Iso. 

Polisher (CO-K-10) Effluent Stream Sample Iso. 

Polisher (CO-K-10) Effluent Stream Sample "ate 

Polisher (CO·K-10) Influent Grab Sample 

Polisher (CO-K-10) Influent !so. 

Polisher (CO-K-10) Resin Trap Drain 

Polisher (CO-K-lC) Resin Trap Drain 

P~lisher (CO-K-lC) Effluent !so. 

Polisher (CO-K-lC) Effluent ~~nstr.Res.Trap Px 

Polisner (CO-K-lC) Fluffing Air 

Polisher (CO-K-lC) Effluent Grab Sample 

11.0 

Cl 

CL 

CL 

CL 

OP 

OP 
OP 

CL 

Cl 

CL 

OP 

0? 

• 

CL 

OP 

CL 

CL 

OP 

CL 

CL 

2106-2.2 
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System: 

Va 1 ve flo. 

WT-V464E 

WT-V464G 

~T-V464F 

Wi-V4641 

\oli-VC.64J 

\olT-V3368 

'1177A 

'11778 

WT-V474D 

I.'T-V47C.G 

WT-V474F 

WT-V4741 

\olT -V474J 

~i-FV-16 

WT-V3378 

}187A 

:~78 

\olT-V48~D 

WT-V464E 

WT-V484G 

WT-FV-17 

\olT-V484F 

WT-V4841 

WT -V484J 

* Rate Set 

APPENDIX A 

Valve Line-Up 

W 21u6-~.2 
APR 2 3 1319 P.evi s ion 9 

03/21/79 

Condensate ~olishinc 
Condensate Pol1sn1ng Tanks 

Descriotion :A.dnual Valves 

Polisher (CO-K-lC) Effluent Pr~ss. Gauge Iso. 

Polisher (CO-K-lC) Effluent Str~am Sample Iso. 

Polisher (CO-K-lC) Effluent Stream Sa~ple Rate 

Polisher (CO-K-lC) Influent Grab Sa~~le 

Polisher (CO-K-lC) Influent Iso. 

Polisher (CO-K-18) Effluent !so. 

Polisher (CO-K-18) Effluent ~Nnstr.Res.Trap ~x 

Polisher (CO-K-18) Fiuffing Air 

Polisher (CO-K-18) Effluen~ Grab Sa~~le 

Polisher (CO-K-lB) Effluent Press. Gauge Iso. 

Polisher (CO-K-18) Effluent Stream Samole Iso. 

Polisher (CO-K-18) Effluent Stream Sample Rate 

Polisher (CO-K-18) Influent Grab Sar.ple 

Polisher (CO-K-18) Influent !so. 

Polisher (CO-K-18) Resin 7rap Drain 

Polisher (CO-K-1A) Effluent Iso. 

Polisher (CO-K-lA) Effluent Ownstr.~es.Trao Px 

Polisher (CO-K-lA) Fluffing Air 

Polisher (CO-K-lA) Effluent Grab Sample 

Polisher (CO-K-lA) Effluent Press. Gauge !so. 

Polisher (CO-K-lA) Effluent Stream Samole Iso. 

Polisher (CO-K-lA) Resin Trap Drain 

Polisher (CO-K-lA) Effluent Stream Sa~ple ~ate 

Polisher (CO-K-lA) Influent Grab Sample 

Polisher (CO-K-lA) Influent Iso. 

12.0 

Date 

Posi~ion 

OP 

0? 

* 

CL 

OP 

OP 

CL 

CL 

CL 

OP 

OP 

CL 

OP 

CL 

OP 

CL 

CL 

CL 

OP 

OP 

CL 

CL 

0? 

.•. 

initial 
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Svstem: 

Valve llo. 

~31 

:-132 

~33 

:-134 

~35 

M36 

M38 

M39 

:-131 av 

~41 

M42 

M43 

M44 

:-!45 

M.!6 

M48 

M49 

~141 av 
MSl 

)152 

!'153 

M54 

M5S 

(QtA 
APR 2 3 1919 

2106-2.2 
~evision 

03/21/i9 
9 

.~PP£tlDIX A 

Va 1 ve Line-Up 

Concensate Polishina 
Condensate Polisning Tanks 

Descriotion Autor.-.atic Valves 

Polisher CO-K-lF Influent 

Polisher CO-K-lF Effluent 

Polisher CO-K-lF Vent 

Polisher CO-K-lF Transfer Air In 

Polisher CO-K-lF Resin In 

Polisher CO-K-lF Recycle to Condenser 

Polisher CC-K-lF Sluice ~ater In 

Polisher CO-K-lF Resin Cut 

?ol isher CO-K-lF Influent 3ypass 

Pol i sher CO-K-lE Infiuent 

Oolisher CO-K-lE Effluent 

Polisher CO-K-lE Vent 

Polisher CO-K-lE Transfer ~ir In 

Polisher CO-K-lE ?.esin In 

Polisher CO-K-lE Recycle to Condenser 

Polisher CO-K-lE Sluice ~ater In 

Polisher CO-K-lE Resin Out 

Polisher CO-K-lE Influent Bypass 

Polisher CO-K-10 Influent 

Polisher CO-K-10 Effluent 

Polisher CO-K-10 Vent 

Polisher CO-K-10 Transfer-Air In 

Polisher CO-K-10 Resin In 

13.0 

.•. 

Date 

?osition Init ial 

A-OP 

A-CP 

A-Cl 

A-Cl 

A-Cl 

A-CL 

A-Cl 

A-CL 

A-OP 

A-OP 

A-OP 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-OP 

A-OP 

A-OP 

A-Cl 

A-CL 

A-Cl 

194 231 

,., 

.... 



. 
··. 

Svste-n: 

•:alve llo. 

MS6 

~158 

:~59 

MSl BY 

MCl 

MC2 

:ill 

Ml2 

M13 

M14 

M15 

M16 

Ml8 

M19 

Mll BY 

M21 

M22 

M23 

M24 

M25 

~·zs 

:12S 

M29 

.... ,~ 
:.?PENOIX ;., 

Valve Line-Up 

Condensate ?olishfna 
Condensate Pol1sn1ng 7anks 

Oescriotion Auto~atic '/alves 

Polisher CO-K-10 Recycle to Condenser 

Polisher CO-K-10 Sluice Water In 

Polisher CO-K-10 Resin Out 

P~lisher CO-K-10 Influent Bypass 

Crain to Cond. ?olishers Regeneration Sumo 

Header Recycle to Condenser 

Polisher CO-K-lH influent 

Polisher CO-K-lH Effluent 

Polisher CO-K-lH Vent 

Polisher CO-K-lH iransfer Air iniet 

Polisher CO-K-lH Resin Inlet 

Polisher CO-K-lH Recycle to Condenser 

Polisher CO-K-1H Sluice Water Inlet 

Polisher CO-K-lH Resin Outlet 

Polisher CO-K-lH Influent Bypass 

Polisher CO-K-lG Influent 

Polisher.CQ-K-lG Effluent 

Polisher CO-K-lG Vent 

Polisher CO-K-lG Transfer Air Inlet 

Polisher CO-K-lG Resin Inlet 

Polisher CO-K-lG Recycle to Concenser 

Polisher CQ-K-lG Sluice Water Inlet 

Polisher CO-K-lG Resin Outlet 

14.0 

2106-2.2 
PP.v1sion 9 
03/21 / 7: 

Date 

0osi~ion 

A-CL 

A-CL 

A-CL 

A-OP 

:.-CL 

A-CL 

A-0? 

A-0? 

A-CL 

A-CL 

;.-ct 

A-CL 

A-CL 

A-CL 

A-OP 

A-OP 

:..-OP 

A-CL 

A-CL 

,\-CL 

A-CL 

A-CL 

,. 

:ni~ial 

194 232 

t5 

·~ 



. ·' 

Svstem: 

'Ia lve llo. 

M21 BY 

~61 

:-:52 

M63 

:-!64 

~65 

~65 

t-!63 

~69 

X61 BY 

Mil 

M72 

Mi3 

~74 

M75 

M76 

M78 

M79 

Mll BY 

X81 

N82 

t-A.83 

:~34 

APPENDIX A 

Va 1 ve Line-Up 

2106-2.2 
Revision 9 
03/21/79 

.•. 

Condensate Polishinc 
----~~~~----v-~----~~--------------------onoensate Polisntng .anks 

Date 

Oescriotion Autor.4tic Valves 

Polisher CO-K-lG Influent Bypass 

Polisher CO-K-lC Influent 

Polisher CO-K-lC Effluent 

Polisher CO-K-lC Vent 

Polisher CO-K-lC Transfer Afr In 

Polisher CO-K-lC Resin In 

Polisher CO-K-lC Recycle to Conde~ser 

Polisher CO-K-lC Sluice Water In 

~olisher CC-K-lC Resin Out 

Pol isher CO-K-lC Influent Bypass 

Polisher CO-K-iB Infiuent 

Polisher CO-K-18 ~ffluent 

Pol i sher CO-K-18 Vent 

Polisher CO-Y.-18 Transfer Air in 

Pol i sher CO-K-13 ~esin In 

Polisher CO-K-18 Recycle to Condenser 

Polisher CO-K-18 Sl~!ce Water In· 

Polisher CO-K-18 Resin Out 

Polisher CO-K-IB Influent Bypass 

Polisher CO-K-lA Influent 

Polisher CO-K-lA Effluent 

Pol i sher CO-K-lA Vent 

?olishe~ CO-K-lA Transfer Air In 

15.0 

Position rniti a 1 

A-OP 

A-OP 

A-OP 

A-Cl 

A-CL 

A-Cl 

A-Cl 

A-Cl 

A-CL 

A-OP 

A-OP 

A-OP 

A-Cl 

A-CL 

A-Cl 

A-Cl 

A-CL 

A-CL 

A-OP 

A-0? 

A-OP 

A-CL 

A-CL 

194 233 

... 

.. 



System: 

'lalve No. 

1".85 

~188 

X89 

:-181 BY 

([6l 
APR 2 3 ~lg 

2106-2.2 
Revision 
03/21/79 

APPENO[X A 

Valve line-Up 

Condensate Polfshina 
Condensate Pollshing Tan~s 

Oescrfotion Automatic Valves 

Polisher CO-K-lA Resin In 

Polisher CO-K-lA Recycle to Condenser 

Polisher CO-K-lA Sluice ~ater rn 

Polisher CO-r.-lA rtesin Out 

Polisher CO-K-lA Influent Bypass 

.• 
16.0 

Date 

Position 

A-CL 

A-Cl 

A-OP 

... 

Initial 

194 234 

/') 

-· . 



.. 

Svstem: 

Valve llo. 

WT-V316A 

·,n -V317A 

'"'T-V317S 

WT-V3l7C 

'"'T-V313A 

WT-V318S 

WT-V319A 

WT-V3198 

'.IT-V319C 

'"'T-11320A 

:..T-'/3208 

WT-V320C 

WT-V320D 

WT-V320E 

ilT-V320F 

WT-V320G 

WT-FV-84 

'.Ji-V32CH 

WT-V3201 

\oiT-V320J 

.Ji-V321A 

'.IT -'13213 

WT-V321C 

\oli-V3210 

• Rate Set 

APP£tiOIX A 

Va 1 ve Line-Up 
Condensate Polishina 

(tJ 
APR 2 3 1!19 

Date 

'lUo-~.~ 
Revision g 
03~21/79 

External Regenerat1on 
Descriotion Station :{anual Valves ?osition Initial 

Caustic Storage Tank Drain 

Hot Water Tank Outlet Iso . 

Hot ~ater Tank Drain 

Hot Water Tank Inlet Iso. 

Caustic Dilution Water Line Iso. 

Acid Dilution Water Line Iso. 

:~ixing & Storage Tank Drain 

~ixing & Storage Tank Conductivity Cell Rate 

~ixing & Storage Tank Grab Sample 

~egeneration Tank Air to Vibrator ~ate 

Cl 

OP 

CL 

CL 

OP 

OP 

CL 

• 

Cl 

* 

Reger.eration Tank Dilute Acid In 

Regenera:ion Tank Grab Sample 

Regeneration Tank Conductivity Cell Rate 

Locked CL 

Cl 

Regeneration Tank Drain CL 

... Regeneration Tank Conductivity Cell Rate 

Regeneration Tank Chemical Injection Line Drain CL 

Resin ~ddition to Receiving Tank CL 

Sluice Water to Pol i shers Rate • 

Sluice Water to Polishers Iso. OP 

Sluice Water to Regeneration Station lso. OP 

Aqueous ~nia Storage Tank Drain CL 

Aqueous ~nia Pump ~~-P-4C Discharge Px CL 

Aqueous Ammonia Pump AM-P-48 Discharge Px 

Aqueous Ammonia Pump AM-P-4A Discharge Px 

17.0 

CL 

CL 

-' 94 235 

I 3 

~ · -

--~ 



Svstem: 

Valve No . 

WT-VJ21E 

WT-V321F 

WT-V321G 

WT-VJ21H 

WT·V321I 

WT-V321J 

WT~V321L 

WT-'1321M 

WT-V322A 

WT-V3228 

WT-V322C 

WT-VJ22D 

WT-V32JA 

WT-VJ23B 

WT-VJ2JC 

WT-VJ230 

WT-V323E 

\oiT-V323F 

'.4T-V323G 

\oli-V323H 

Wi-FV-18 

• Rate Set 

APPENDIX A 
Valve Line-Uo 

Condensate Polishing 
External Regenerat1on 

APR 2~ 
Date 

2106-2.2 
Revision 9 
03/21/79 

Oescriotion Station Manual Valves Posit ~ on Initial 

Aqueous ~~~nia Pump ~~-P-4o Di scharge Iso. OP 

~queous Ammonia Pump AH-P-48 Surge Chamber Dra i n Cl 

Aqueous ~~nia Pump AM-P-4A Discharge Iso. OP 

Aqueous ~nia Pump AH-P-4A Surge Chamber Drain CL 

Aqueous Ammonia Pump ~~-P-4C Dischar;e Iso. OP 

Aqueous Ammonia Pump ~~- P-4C Surge Chamoer Drain CL 

Oemin. ~ater to Sulphite Feed Hdr. 

Sodium Sulphite Discharge Header Rate 

Mixing & :A.oti'le Air to Pol . and Regen. St. Iso. 

Mixing ~ir to Reg . Stat ion Iso. 

Sod i um Sul;~h i te Pump (!iT-?-lSA) Disch. Iso. 

Sodium Sul;~hite PUmp (WT-P-lSo) Di ~ch . Iso. 

Dilution ~ater to Sodium Sulphite Header Rate 

Dilution Water to Aqueous Amrr.on ium Header Rate 

Sodium Sulphite Pump WT-P-lSA Inlet Iso. 

Sodium Sulphite Pump \oiT-P-158 Inlet Iso . 

Sod ium Sulphi te Tank \oiT-H-1 Drain 

Sodium Sulphite Tank Oemin. Water Rate 

Dilute Caustic line Grab Sample 

Dilute Acid Li ne Grab Sample 

Dilute Caustic Conductivity Cell Rate 

18.0 

Cl 

OP 

OP 

Cl 

Cl 

Cl 

CL 

CL 

CL 

CL 

194 236 

I I 

·, 

I. 

-' 



Svstem: 

Val ve :1o. 

S'J 

SlO 

Sll 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

ca 

C9 

ClO 

Cll 

C12 

C13 

C14 

C15 

C16 

C17 

RlP 

R2P 

APPENDIX A 

Valve lin<!-Up 

OiJ 
APR 2 3 ms 

2106-2.2 
~evision 9 
03/21/79 

Condensate Polishing Date 
External Regeneration Station 

Des;riotfon Automatic ~alves Position 

Hix & Storage Tank Backwash Water Inlet 

Mix & Storage Tank Backwash Outlet 

:~ix & Storage Tank Sluice '..later Inlet 

Regeneration Tank Resin In from Polishers 

Regeneration Tank Aqueous Amr.~nfa Inlet 

Regeneration Tank Dilute Acid Inlet 

Regeneration iank Rinse :.:aste Outlet 

Regeneration Tank Back1~ash t/ater Inlet 

Regeneration Tank tlixi ng Air Inlet 

Re~eneration Tank Sluice ~ater Inlet 

~egeneration Tank P.esin Transfer to l~ix. & 
Storage Tank 

Regeneration Tank Dilute Caustic Inlet 

Regeneration Tank Sodium Sulphite Inlet 

Regeneration Tank ~~ot i ve Air Inlet 

Regeneration Tank Vent 

Regeneration Tank Backflush Wastes Outlet 

Regeneration Tank Rinse Water 

Regeneration Tank Resin from Mix ·& Stg. Tk. 

Regeneration Tank Flush Water Inlet 

Regeneration Tank Aqueous ~nia Inlet 

Concentrated Acid Pump Discharge 

A-Cl 

A-CL 

A-Cl 

A-Cl 

A-CL 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-Cl 

A-CL 

A-Cl 

A-CL 

A-CL 

A-CL 

A-CL 

A·CL 

Concentrated Acid Discharge to Dilute Acid "Tee" A-Cl 

19.0 

, . 

Ini tial 

194 237 

... 



System: 

'lalve flo. 

R3P 

R4P 

RSP 

R6P 

R7P 

RSP 

R9P 

RlOP 

Rll? 

Rl2P 

Xl 

X2 

PR-1 

?R-2 

SV-1 

Sl 

S2 

S4 

ss 

S6 

APPENDIX A 
Valve Line-Up 

.... ~ 2106-2. 2 
Revision 9 
03/21/79 

Condensate Polishino Date 
External Regeneration Station 

Descriotion Automatic Valves ?osi~ion 

Concentrated Acid Discharge to "tl" Tank 

Dilution Water Discharge to Acid :Hx "iee" 

Concentrated Caustic P~~P Discharge 

Concentrated Caustic Discharge to Dilute 
Co1ustic "iee" 

Concentrated Caustic Discharge to "N" ianlc 

Dilution Water Discharge to Caustic :-lix "iee" 

Sodium Sulphite Pump Discharge to Mix "iee" 

Dilution Water Discharge to Sodium Sulphite 
M~x ''iee" 

"queous ~Jm'Onia Pump Discharge to !1ix "Tee" 

Dilution Water Discharge to Aqueous ~mwonia 
Mix "iee" 

Sluicing Wastes to Drain Pot 

Regeneration \~astes to "N" Tank 

Mix & Motive Air Regulator 

Mix Air Regulator 

Caustic Dilution Water Slend 

Mix & Storage Tk. ~lotive Air Inlet 

Mix & Storage Tic. Vent 

Backflush Waste to "N" ik. 

Mix & Storage Tk. Rinse Water Inlet 

Hix & Storage Tk. Flush Wastes 

Mix & Storage ik. Mixing Air Inlet 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-OP 

• 
• 

... 
Ini':ial 

S7 

sa Mix & Storage Tk. Resin Transfer to Polishers 

• R;ste Set 

A 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

A-CL 

20.0 
194 238 

~· . 



.. 

Svs~em: 

WT-V103 

WT-Vl04 

!H·VlOSA 

WT-VlOSB 

WT-V115 

WT-V118 

WT-11119 

Wi -Vl2l 

WT· 'Il23A 

WT-V123B 

'IIT-V131 

WT-Vl32 

00 2106-2 .2 
Revision 

AIR 2 ~ ::m 03/21/i9 

APPEIIOIX A 

Va 1 ve Lf ne-Ue 

Condensate Polishina 
Cundensate Polishers 

Oescriotion Reoeneration \.laste 'lalv~s 

Sump Oisch. Hdr. K<ldiation t·lonf~or Outlet Iso. 

Sump ~isch. Hdr. ~adiat!on Monitor Inlet Iso. 

Sump Pump WT-P-19A Oisch<lrge Iso. 

Sump Pump WT-P-198 Discharge Iso. 

Regeneration Sump Effluent Control to Slowdown 

Regeneration Station Effluent Control to "W' 
Tan" 

Regeneration Station Effluent Con:rol to 
:.,isc. Waste Hold-Up Tank 

Regeneration Sumo Effluent Cor:trol to :·lise. 
Waste Hold-Up Tank 

Con1. Polishing Regeneration Wastes to :~ise . 
Waste Hold-Up Tank Iso. 

Cond. Polishing ~eger:eration Sump Disch. to 
Hise. W<lste Hold-Up Tank !so. 

Line 'lent Con. Pol fsher to ~lise. Waste Tank 

Line Vent Iso. Cond. Pol i sher ~o :·lise. Was~e 
Tank 

21.0 

·-· -· ---

Date 

Position 

OP 

OP 

OP 

OP 

A-0? 

A-OP 

A-CL 

A-CL 

OP 

OP 

CL 

CL 

.,.. .,. 

9 

~ · . 

Initia 1 

... 



Svstem: 

Valve llo. 

\H-V338A 

'fl-V338B 

'.-IT-V338C 

WT-V338D 

WT-V338E 

'14T-'1339A 

'-IT-V339B 

't1T-V339C 

IH-V339D 

WT-V339E 

WT-V339F 

'.-IT-V339G 

WT-V93 

'.IT-V94 

{JlJ 
APR 2 3 1919 

2106-2.2 
~evision g 
03/ 21 /79 

APPWDIX /.. .· 
Valve Line-Up 

Con~ensate ?olishino Date 
AmmOnia & Hydraztne reeo 

Descriotion :-tanual Valves ?osition Initial 

;~onium Hydroxide Pump {AM-P-2) Inlet Iso. 

A.-r:nonium ~ydroxide Tank (A/1-T-1) Drain 

~monium Hydroxide Tank Condensate Fill 

CP 

Cl 

Cl 

~monium Hydroxide Measuring Tank (AM-T-4) Drain CL 

~onium Hydroxide Pun:p {I.H-P-2) Discharge Iso. OP 

Hydrazine Pump {f..'I-P-18) Inlet Iso. OP 

Hydrazine Pump {A:1-P-1A) Inlet Iso. 0? 

Hydrazine Tank {~~-T-2) Drain CL 

Hydrazine Tank Condensate Fill CL 

Hydrazine t·!easuring Tank (A.~-T-5) Drain CL 

Hydrazine Pu~p (~1-P-lB) Discharge lso. OP 

Hydrazine Pump (A:1-P-1A) Discharge iso. OP 

Ammonium Hydroxide Injection !so. OP 

Hydrazine Injection lso. OP 

22.0 194 240 

... 



... ·• 

Svstem: 
'lalve tlo. 

WT-IV-47 

WT-IV-.18 

'.IT-1V-49 

WT-1'1-50 

WT-1V-51 

\oiT-IV-52 

WT-IV-53 

\o/i-IV-54 

WT-1 '1-55 

WT-IV-7 

WT • l'/-8 

\o/i- IV-9 

\o/T-IV-10 

WT-IV-11 

\o/i-IV-12 

\o/T-I'I-13 

ilT-IV-14 

\o/T-IV-15 

'•H-IV-16 

l{i-1V-17 

WT-IV-18 

l(i-IV-19 

APP£1lOIX A 
'Ia 1 ve U ne-Up 

Condensate Polishing 
Description 

\oiT-?T-7395 Iso. 

WT-PT-7395 !so. 

\o/T-PT-7395 ~quilizing Vlv. 

WT -FT -7394 I so. 

\oiT -FT -7394 I so. 

WT-FT-739~ ~qui1izing '11v. 

WT-OPT-7394 !so. 

WT-OPT-7394 !so. 

WT-DPT-7394 ~qui1izing V1v. 

Wi-Fi-7393 :so. 

\oiT-Fi-7393 Iso . 

'..IT-FT-7393 Equil izing 'llv. 

WT-PI-20'4 Gauge Iso. 

Test Connection 

\ofT -FT -7392 I so. 

\oiT-FT-7392 !so. 

WT-Fi-7392 Equi1izing Vlv. 

Wi-PI-2043 Gauge !so. 

Test Connection 

WT-Fi-7391 lso. 

WT-Fi-7391 Iso. 

'..li-FT-7391 Equil izing 'llv. 

23,0 

. f.PR 2 3 1:J19 

Date 

21 06-2.2 
Revi s ion 9 
03/21/79 

... 

Position Initial 

OP 

OP 

CL 

OP 

OP 

CL 

OP 

OP 

CL 

OP 

OP 

CL 

OP 

CL 

OP 

OP 

CL 

OP 

CL 

OP 

OP 

CL 

194 241 

~ I 



.... J 

w 2106-2.2• 
?.evision 9 

l.;il ~ ~ :.~r:J 03/21/79 -· . 
APPEiiOIX A , 

Va 1 ve Line-Up 
Slstem: Condensate Polishino Date 
'lalve No. Description Position Initial 

WT-IV-20 WT-PI-2042 Gauge I so. 0? 

WT-lV-21 Test Connection CL 

WT-!'1-22 WT-FT-7390 !so. OP 

WT-IV-23 'riT-FT-7390 Iso. OP 

'lli-IV-24 WT -FT -7390 Equi 1f zing 111 v. CL 

WT-IV-25 WT-PI-2041 Gauge lso. OP 

~-FV-19 Polisher CO-K·lH DPSl 7386 Isolation OP 

~-F'I-20 Polisher CO·K·lH CPS! 7386 isolation OP 

WT-FV-21 Polisher CO-K-lG DPSI i3S7 Isolation OP 

WT-F'I-22 Polisher CO-K-lG O?SI 7387 Isolation OP 

WT-FV-23 Polisher CO-K-lF DPSI 7388 Isolation OP 

WT-FV-24 Polisher CO·K-lF DPSI 7338 Isolation OP 

~-FV-25 Polisher CO-K-lE OPSI 7389 Isolation OP 

WT-FV-26 Polisher CO-K-lE DPSI 7389 Isolation OP 

Wi-FV-27 Polisher CO-K-lD DPSI 7390 Isolation OP 

Wi-FV-28 Polisher CO·K-10 DPSI 7390 Isolation OP 

WT-FV-29 Polisher CO-K-lC DPSl 7391 Isolation OP 

WT-FV-30 Polisher CO-K-lC OPSI 7391 Isolation OP 

Wi-FV-31 Polisher CO-K-18 OPSI 7392 Isolation OP 

WT-FV-32 Polisher CO-K-18 OPSI 7392 Isolation OP 

WT-FV-33 Polisher CO-K-lA OPSI 7393 Isolation OP 

~-FV-34 Polisher CO·K-lA DPSI 7393 Isolation OP . -

24.0 194 242 



(Ct! 2106-2.2 
Revision 9 

f.PR 2 3 1319 03/21/79 
... . 

APPEIIOIX A ,. 
Valve Line-Up 

Svstem: Condensate Polishinc Date 
Valve No. Description ?osition Initial 

'..tT-FV-35 '..rr-FT-7396 !so. OP 

'..rr-FV-36 IH- FT-7396 I so. OP 

',IT-FV-37 :.IT-FT-i396 Equilizing Vlv. CL 

'..rr-FV-56 CO-K-lG Resin Sample I so. T 

'..tT-FV-57 CO-K-lG Test Conn. CL 

·~T-FV-58 CO-K-lG Test Conn CL 

\oiT-FV-59 CO-K-lH Resin Sample I so. T 

•..rr-FV·60 CO-K-lH Test Conn CL 

:.IT -FV-61 CO-K-lH Test Conn CL 

'..tT-FV-62 Jnfluent Resin Sample I so. T 

'..rr-FV-63 Influent ies~ Conn CL 

'.{f -FV-64 Influent Test Conn CL 

'./T -FV-65 Effluent ~esin Sample I so. T 

ifi-FV-66 Effluent iest Conn CL 

'..rr-FV-67 EFfluent iest Conn CL 

'./T-'1-137.\ CO-K-IA Sample Drain Vlv OP 

\oiT-V-1378 CO-K-18 Sample Drain Vlv OP 

'.li-li-137C CO-K-lC Sample Drain Vlv OP 

'..tT-V-1370 CO-K-10 Sample Drain 'llv OP 

'..tT-V-137E CO-K-lE Sample Drain Vlv OP 

'..tT-V-13iF CO-K-lF Sample Drain Vlv OP 

'..tT-V-137G CO-K-lG Samole Drain Vlv OP . -

25.0 194 243 



Svstem: 
'/a 1 ve :1o. 

WT-V-137H 

~iT-V-137J 

\o/T-V-137K 

WT-FV-38 

WT-FV-39 

WT-FV-40 

WT-FV-41 

WT-FV-.13 

'tiT -FC-44 

WT-rV-45 

\o/T-FV-47 

WT-FV-48 

WT-FV-49 

WT-FV-50 

wr-rv-51 

lo/T -FV-52 

WT-FV-53 

WT-FV-54 

WT-FV-55 

APPEIIOIX A 
'Ia lve Line-Up 

Condensate ?olishina 
Description 

CO-K-lH Sample Drain Vlv 

Influent Sample Drain Vlv 

Effluent Sample Drain Vlv 

CO-K-lA Resin Sample Iso. 

CO-K-lA Test Conn 

CO-K-lA Test Conn 

CO-K-18 ?.esin Sample Iso. 

CO-K-18 Test Conn 

CO-K-19 Test Conn 

CO-K-lC ?.esin Sample Iso. 

CO-K-lC Test Conn 

CO-K-lC Test Conn 

CO-K-10 Resin Sa~ple Iso. 

CO-K-ID Test Conn 

CO-K-10 Test Conn 

CO-K-lE Resin Sample Iso. 

CO-K-lE Test Conn 

CO-K-lE Test Conn 

CO-K-lF aesin Samp1e Iso. 

CO-K-lF Test Conn 

CO-K-lF Test Conn 

26.0 

ZlOo-2.2 
?.evi s ion 9 
03/21/79 

... 

Oate 
?osition Initial 

OP 

OP 

OP 

T 

CL 

CL 

i 

CL 

Cl 

T 

Cl 

Cl 

T 

CL 

Cl 

T 

Cl 

Cl 

i 

CL 

CL 

194 244 
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Valve · Line-up Sfgnature Sheet 
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1. 0 REFERENCES 

iHREE MILE !Sl.AtiO t1UCL£.4R SiAilON 

UtiiT l2 O?E?.Ail11G ?ROCEJURE 2106-2.2 

COtl081SATE POLISHIIIG SYSiEM 

Regeneration Section 

2106-2.28 

1.1 Drawings Applicable for Operation. 

2106-2.2 
Revision 9 
03/2l/i9 

I'• 

1.1 .1 MaKe-Up ~ater Trea~T~nt and Condensate Polishing, S&R Owg. 

2006. 

l. 1.2 Condensate Oeminera lizer :Hxe~ Bed Polisher System, L•A Water 

Conditioning Co. Owg. 015-C0-0405. 

1.1.3 Condensate Deminerali:er External ~egener3tion System, L•A 

~ater Conditioning Co. Cwg. 015-00-~06. 

1.2 Operating Procedures Applicable for Operation. 

1.2.1 2104-2.1 Cycle Make-Up Pre~reatment. 

1.2.2 210~-2.2 De~inerali:ed Service Water. 

1.2.3 2104-2.3 Instrument Air. 

1.2.4 2104-2.9 Demineralizing System. 

1.2.5 2104-2.10 Service Air. 

1.2.6 2106-2.1 Condensate . 

1.2.7 2106-2.4 Feedwater. 

1.2.8 2107-1.1 SOP Electrical. 

1.3 Manufacturers Instruction Manual. 

1.3.1 L•A ~ater Purification System, Volumes I thru V B&R 

File # (15 .00). 

1.4 Applicable System Descriptions. 

1.4.1 Feedwater and Condensate, Index flo. 4A. 

~9.0 194 246 
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1.4.2 Condensate Po 1 i shi ng, Index llo. 48. 

2106-2.2 
P.evhion 9 
03/21/79 

,. 

1.4.3 Make-Up "..later Treat:nent, Index llo • .:c. 
1.5 Curves, Tables, etc. 

1.5.1 Table No. 2S Remote Regeneration Station - Autorr.atic/1-'.anual 

Valve Sequence, Page 6.0. 

2.0 LIHITS AriD ?RECAUTIOIIS 

2.1 Equipment. 

2.1.1 Visually insoect through the sight glasses the applicable 

oolisher tank or external regeneration tank before and after 

each resin transfer. 

2.2 Administrative. 

2.2.1 The Condensate Polishing Systa~ d~inerali:es feedwater which 

potentially contains radioactive waterial should a Primary to 

Secondary Leak Exist. Since this radioactivite ~terial ~tould 

be concentrated in the mixed bed resin, the resin must be 

treated as potentially rad ioactive under this condition. 

2.2.2 Ensure the heat tracing on the systern components and piping is 

energized for both freeze protection and to prevent chemical 

crystallization. 

CAUiiOtl: The heat tracing ternoerature for. :oo; caustic lines 

is 75°F to prevent crystallization and caustic 

stress cracking of piping. 

2.2.3 Adequate safety precautions for strong chemical solutions must 

2.2.4 

be observed when working with caustic or acid. 

While polishers are in service the local air s~itches for the 

inlet valves, inlet bypass •talves and outlet valves should be 

30.0 
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placed in the OPEII position. When a polisher is removed'' from 

service or is in standby, the local air switches for these 

valves should be in AUTO. 

2.2.5 Each step of the regeneration procedure should be initialed as 

performed. Each operator who works on a regeneration ste~ and 

initials it should initial and sign Data Sheet 51 in the place 

provided. After completed regeneration cycle the initial ed 

procedure and data sheet for the appropriate bed should be 

forwarded to the Operations Engineer. 

3.0 PREREQUISITES 

Initial Each Step. 

__ 3.1 Electrical power available per 2107-1.1. 

Comoonent ~ Unit 

WF-P-13 2-310 :m 
WT-P-14 2-310 3E 

AH-P-4A/B/C 2-31!) 4e/4C/40 

IH-P-lSA/8 2-310 3F/4A 

WT-P-19A 2-31A lOA 

'llT -P-198 2-41A i'B 

3.2 Instrument Air in operation per 2104-2.3 • . 
__ 3.3 'lervice Air in operat11m per 2104-2.10. 

__ 3.4 Demineralized Water in operation per 2104-2.2. 

__ 3. 5 Condensate polisher regeneration sump pumps (WT-P-19MS) in 

AUTO. 

3.6 Neutralization tank (Wi-T-9) and neutralized effluent disposal 

pumps (WT-P-SA/S) in operatlon per 2104-2.9. 

31.0 
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__ 3.7 Check the level in the neutrali:ing tank. <70u: gallonS' 

__ 3.8 Acid storage tank (WT-T-7), caustic storage tank ('•IT-i-8), and 

aqueous ammonia storage tank (AM-T-6), fiiled to minimum 

level. 

__ 3.9 Valve line-up complete per 2106-2.2A. Appendix A. 

_____ 3.10 Oemineralizer Water available from Unit #1. 

4.0 PROCEuURE 

Initial Each Step. 

32 .0 
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4.1 Regeneration ~· 

4. 1.1 At Panel 304 place extension controls in :he f?llowing p~sition . 

51 AUTO ca AUTO 

S2 AUTO C9 AUTO 

54 AUTO Cll AUTO 

56 AUTO C12 AUTO 

S7 AUTO C13 AUTO 

Sll AUTO C14 AUTO 

R1,2,3 AUTO ClS AUTO 

R4 AUTO C16 AUTO 

R5,6 ,7 AUTO C17 AUTO 

RS AUTO SSA AUTO 

R9 AUTO 558 AUTO 

RlO AUTO X1-X2 AUTO 

Rll AUTO Hot Water Heater ON 

R12 AUTO Vibrator AUTO 

C2 AUTO :.li-P-13 OFF 

CJ AUTO WT-P-14 AUTO 

C4 AUTO AA-?-4A OFF 

cs AUTO AM-P-48 OFF 

C6 AUTO AA-?-4C OFF 

C7 AUTO 

33 .0 194 250 
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4.1.2 ,\t P3ne1 304 set :he timers as follows: ... 
MODULE ... 
c Step 10 0 Min 

c Step 11 0 Min 

c Step 12 0 Min 

c Step 13 0 Min 

c Step 14 20 :~; n 

c Step 15 20 Hin 

0 Step 16 0 Min 

0 Step 16A 0 Min 

0 Step 17 0 Min 

0 Step 18 0 :~in 

0 Step 19 65 Min 

0 Step 20 50 Min 

F S te;> 21 15 Min 
.. r Step 21,\ 0 :1in 

F Step 213 iO :Hn ---
F 5tep 22 30 Min ---
G Ste:;~ 23 5 Min 

G Step 24 20 Min ---
H Step 25 30 :-lin 

H Step 26 0 Min 

~ Step Z7 30 :-lin 

::. Step 28 120 Min 

- 5tep 29 30 l-lin 
~ -
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4.1.3 

__ 4.1.4 

2106-2.2 
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Place Logic Module Selector Switches in the following oositions: 

Mode of OPeration AUTO 
, .. 

Extend Cycle Step Control TIME 

Modul e C STOP/ALARM . 

Module 0 STOP/ALARM 

Module E STOP I ALAiL"l 

Module F STOP/ALARM 

Module G STOP/ALARM 

Modul e H STOP/ALARM 

Valve number given for the operation of the polishers are for 

example only, and refer to polisher #1. Corresponding valves 

on other polishers are series numbered; i.e., ~-15 for polisher 

#1, M-26 for polisher #2, etc. 

When any step timer is used all valves and pu~os associated 

with that step must be in AUTO. 

Table 2B is your reference for all valve positions and flow 

rates associated with a particuiar automatic steo. Any other_ 

pertinent information is in the rer~rks section. 

Resin Transfer ~rom Polisher To Receivinc Tank 

___ A. Set up Receiving Tank to receive exhausted resin; 

___ 1. OPEN valves C-1. C-4, and C-12. 

____ 2. Place X1-X2 switch to AUTO. · 

____ 3. Put the "A" conductivity recorder to HAND. 

___ 4. Inspect tank to assure it is empty . 

B. Set up Unit 2 Oemin Water for Transfer: 

__ 1. OPEN D'ool-V 453 all the way. 

2. CHECK open DW-V499. 

35.0 
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__ c. Set up fluffing air : OPW SA-V40l. 

__ 0. Set up resin · Sluice Line: ... 

_ 1. If transferring from Polisher ;1 - :,, OPEN WT-

V3329, CLOSE WT-V332A. 

_2. If transferring from ?olisher !5 - :a, OPEtf Wi-

V322A, CLOSE WT-V3329. 

__ E. Transfer Exhausted ~esin to ~eceiving iank As Follows: 

_1. OPEN Polisher 'lent 1~-13. wait unti1 pressure is 

vented off. 

__ 2. OPE:! Oemin Water inlet ll-18 , flow should be 60 

• 10 G?M. 

__ 3. Assure resin is s·.,frling, wait until water is 

flowing from Polisher ~ent. Allow to swirl for 

approx imately 30 minutes. Every 10 minutes 

give the ~ed a Jump with fluffing air (Wi-178 

·1alve). 

_4 . O?Efl ~esin Outlet :0:-19, and CLOSE Vent 11·13. 

_5. Resin will be transferred at first using only 

Sluice Water. Check Sluice Line Sight Glass 

and Receiving lank to verify resin is transferring. 

__ 5. Conti~ue transfer fthen top of ~esin 3ed is 

visible in lower sight glass .CLOSE Sluice ~ater 

:1-18 and OPEN flut'fi1.g air WT-V-178. 

__ 7. ilatc:h in bottom sight glass as water level goes 

below bottom laterals - then OPE~ 'lent M-13 and 

Sluice Water M-18. CLOSE ~esin outlet M-19. 
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__ 8. Allow bubbling wa:er/resin r.:i x::.:re to rise :o 
,. 

top of bottom s ight glass then CLOSE ~-13, ~-18 

and OPEN M-19. 

__ 9. Watch in bottom sight glass as tank drains . 

There must be no resin mounds above tank laterals. 

If there are then repe!t steps 4.1.4.E 7-9. 

This time OPEN and CLOSE fluffing air valve 

while refilling tank to top ~f bottom sight 

glass. Repeat at least 3 ti~es or more is 

needed. 

__ 10. \olhen transfer is complete close WT-V17S OPEN M-

13 to vent· polisher then CLOSE ~-13 and ~-19. 

F. On Receiving iank CLOSE C-1 and C-4. OPEN C-14 to 

120 GPI~ pos ition to refill tank. When "-Her comes 

out Vent CLOSE C-lJ and C-12 . 

G. CLOSE SA-V401. 

H. CLOSE D\oi-V453. 

I. Begin to fill cut both Regeneration Data Sheets. 

iransfer Resin From Storaae iank io Polisher 

A. Vent and dra i n desired Polisher as follows : 

__ 1. Open M-13, M-16 and MC-1. Drain until polisher 

is dry . (Valves ~ .f2!: !1. Polisher~ corresoor.dina 

Valves !2.!: !l ~ 48). 

__ a. tf transferring to Polisher ¥5 - 48, shut WT-V330A 

and ~oen WT-V330B. 
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C. If transf~rring to Polishers .:11 - #·, shut WT;YJJOS ~i 
and open WT-VJJOA. 

__ o. Line-up Polisher to receive resin by opening M-13, I 
M-16 , M-15 and MC-1. 

____ E. Line-up Oemin Water from Unit il by verifying the 

pump is running and open m·l-V172. 

__ f. Open SA-V238. 

__ G. Line-up storage tank to transfer resin by opening S-

2, S-11. 

H. 'lerffy resin is swirling in bottom sight glass and 

there is flow (~.75 G?M) indicated on local flow 

indicator. Do :his quickly so the resin will not 

separate. 

110TE: If no Demin Water flow check source Unit 

!1. If ~1ater available, cycle mixing Air 

Valve S-7 to loosen resin. 

__ I. To Transfer: 

____ 1 • OPEU S-8 

__ 2. CLOSE S-2 "In This Order'' 

____ 3. OPErl S-7 

Check correct flows per Table 2S . 

____ J. After Resin Level passes well below Lower Sight 

Glass on Storage Tank, Close Polisher Drain Valve M-

16. 

____ K. Let transfer continue until water flows from Polisher 

'lent. Then Close S-7, S-8, and S-11 by placing them 

to AUTO. Ooen S-2 to vent the Storage Tank. 

38.0 
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__ L. Close M-13, ~-15 and :-!C-1 to isolate the ?olisher . ,. 
M. Close SA-V238 if not continuing with ~.1.6. 

__ N. 'lerify Resin level in the ~egenerated Polisher is in 

the Upper Sight Glass. 

__ 0. Enter !!egeneration in Polisher Record log Boolc. 

?. The next step is to Regenerate the bed now in the 

__ 4. 1.6 

receiving tank. To do ~his go to Step 4. 1.6. 

Mechanical Cleanino 

NOTE: If regeneration is short Regen. see Aopendix C. 

A. Set up ~~dule H Timer as follows: 

Step 25 - 30 minutes 

Step 26 - 0 ~inutes 

Steo 27 - 30 minutes 

B. Put vibrator to HA~IO . 

__ c. Open SA-V238 and initiate :~odule H. 

__ 1. While in Step 25, turn C-5 to the 28 GFM position 

and adjust flow to 28 G?M using the correct air 

regulator. 

__ 2. Watch Air Flow Gage. If it drops to 100 SCFI1 

the screen must be backwashed as follows : Put 

C-6 and C-12 to OFF , C-16 and c-.: to HAND for 

30 seconds; then place C-16, C-~ . C-12, and C-

6 to AUTO. Repeat as necessary to maintain ai r 

flow. 

__ 3. At the end of Step 25 place C-5 in AUTO and 

Cl\lSE S,\-V238. 
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4. ~hen the second part of .Step 27 starts i~sure 

that the flow does not exceed 100 g~m to ~revent 

unnecessary loss of resin. 

_ _ 0. Reoeat Steps A, B, C of this procedure 2 or 3 times. 

If water is still dirty the backwash of Section 

4.1.6 will flush out the remainder. 

_E. Put vibrator to AUTO. 

4.1. 7 Backwash 

A. Set up Module C Timers as follows: 

Step ilO - 0 Minutes 

Step ill - 0 Minutes 

Step E12 - 0 Minutes 

Step i13 - 0 Minutes 

Step il4 - 20 Minutes 

Step #15 - 20 Minutes 

Switch next to 415 Timer to the "15 - 14" Position. 

__ s. Init~ate llodule c 

1. Timer 414 will operate first. However, it will 

now be ti~ing Step #15 which is the screened 

backwash. 

__ 2. Adjust C-5 Regulator for 140 _: 10 GPM. 

______ 3. Time #15 will operate next after a 3 minute 

time delay. Sut, it will be t~mtng Step !14 

which Is the ~nscreened backwash. 

__ 4. Adjust C-5 Regulator for 100 • 10 GPM. 
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If Backwash t~ater of Steo !14 (Tir:~er ~15) is not 

~lean, place Module C to EXTEllD until it clears. 

D. After backwash is complete and resin has settled for 

10 minutes check for resin bed separation (interface) 

See Fig. 4.3-1 and correct resin levels per 2106-

2.2 - 4.3. ihen adjust resin levels as necessary. 

See 4.2 and 4.3 for instructions. 

Hotwater Tank Line-Uo 

A. Insure Unit ~1 has Demin. Water lined-uo to Unit i2. 

B. Open Wi -V-317C (Hot•"'a ter Tank Inlet). 

C. Open R-8, C-9 and C-12 by placing in H~IID. Adjust 

dilution \'Ia ter to 32 G?:-1 by throttling WT -V ~31SA. 

D. Line-up steam to heat exchanger by opening AS-V-250, 

check open AS-V-251, then throttle open AS-V-252 

until Hot Water Outlet of heat exchanger can be 

touched for only a few seconds. 

__ 1. Do not exceed 200°F on Hot"'ater Tank. 

__ E. Adjust blend valve until te!nperature is 120°F .:_ 

10°. 

__ 4.1.9 Caustic Injection 

A. Open A-2, Interface Valve lccated .on ~~~nex ?anel. 

a. Close C-12 by placing in AUTO. 

C. Check dilution flow at 32 GPM (Throttle Wi-V-318A if 

necessary). 

__ D. Check dilution temp at 120°F!. 10°. 
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__ E. Place control switch for · C-5 to the 29 GPM position. 

Adjust air control valve SC inside r.~ster panel at 

skid, for an additional 25 G?tt. iotal flow ihould 

now be Si GP:-t. (32 G?M dilution • 25 Gi'M blocking 

water). 

F. Place X-1; X-2 valve to X-2 and the "A"· conductivity 

recorder to HAND. 

__ G. Place control switch for RS/6/7 in HA:IO. KS and 6 

open. R-7 closes. 

__ H. Place control switch for l.lf-P-13 in HA~lD. Stroke on 

pump will be on ~go:. 

~DiE: Wi-?-12 may be substituted for Wi-i'-13 by 

starting Wi-P-12 from the L.A.~.i. Panel 

and placing Yi-P-13 in OFF. 

__ I. :.. reading of 4.0:: • 5.0~ on the dilute caustic 

conductivity recorder (Red Pen) should be observed. 

Adjust pump stroke as necessary. 

__ J. Conti:'lUe caustic injection for 45 minutes; monitoring 

d'' 1tion flow. ~locking flow. caustic concentration 

and dilution temperature. 

__ !<. After 45 minutes have .elapsed stop IIi -P-13 and place 

control switch for RS/6/7 in AUiO; RS and 6 will 

shut. R-7 will open. 

__ 4.1.10 Caustic Oisolacernent 

__ A. Continue as in Step 4.1.8.J. with the exception that 

caustic is no longer being injected. Maintain 

dilution flow and temPerature as in Stees 4.1.8.C •• 

o. and E. ·· 
194 259 
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s. After 110 minutes have elapsed. place control 

for C-9 and R-8 in AUTO . 

4.1.11 Securina Steam and ~~twater iank 

A. Shu t AS-V-250 and AS-V-252. 
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,. 

__ s. Shut WT-V-317C (Hotwater Tank Inlet Valve). 

4.1.12 Caustic Rinse 

_A. Place Control Switch for C-14 in the 120 G?l-1 position. 

Adjust C-14 Regulator In panel to obtain 120 ~ 5 

GPH. 

__ a. OPEN WT-V323H (sample 'lal'le off interface piping in 

rear of receiving tank). OPE:I 1/2 turn to get flow 

through tubing to sum~. 

__ c. Place the "8" Conductivi :y Recorder to r:.:.:10 and the 

Xl-X2 valve control to ~UTO. 

__ o. Monitor the "!\eceiving iank interface cor.cuctivi ty" 

E. 

(Gre~n Pen). When conductivity is <20 ~7~0 (<0.2 on 

scale) the Rinse may be terrnin~ted. 

If bed doesn't rinse to <20 ~~o in ~0 min. notify 

Che~istry Foreman. 

__ F. Upon completion of ~inse. Place C-1~ to AUTO and 

"8" conducti vity ~ecorcer to OFF and C-5 i n AUTO. 

G. Close A-2 Ammonex Panel. 

H. Close Wi-V323H. 

4.1.13 "'-::non ex 

If mini-a~onex is called for see Appendix 0. 

A. Check ~onia iank ~~-i-6 for a pos i tive pressure of 

4-9 psi. (Tank MUST be pressurized if outside 

:~peratures are above 75°F.) 

194 260 
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__ 8. Check X-1, X-2 valves; X-2 must be OPEN. .-. 

C. Open R-11P, C-17 and A-2 by placing switch!s to the 

ON position. (These val'les are located on the 

Arrmonex Panel.) · 

__ 0. Turn on an Almlonia pump :..'!-?-~A. B. or C by pl acing 

switch to HAND (located on Cond. Polisher Panel) and 

run for 10 minutes. 

__ E. Stop ~11'1110nia pump by placing switch to OFF . 

__ F. Close R-llP, C-17 and A-2 by placing switches to 

OFF. 

G. Turn on Amrnonex conductivity equipment by placing 

~eter swi~ches to MEASURE. Turn on recorder chart 

drive by pulling out recorder, on-off switch is on 

right side. Label chart with Bed number and date. 

__ H. Open conduc~ivity cell isolati on valves WT-V.l80 and 

~i-'1471 all the way. 

I. Check open ~i-V-473, re~ycle pumD suction valve. 

__ J. Open A-1 by placing swi tch to~ (located on ~~onex 

Panel). 

____ K. Turn on )r.rr.onex Recycle Pump by ~lacing switch to OU 

(located on :.t:1nonex Panel)·. 

____ L. Throttle Pump Discharge valve HT-V-475 to obtain a 

rec i rc. f1 ow rate of 90 :, 5 GPI1 on Recyc 1 e F'l ow 

Gauge. 

__ M. After 30 minutes of recirc. both the Ammonex Hi and 

Ammonex Lo conductivities should be stable. The 

Ammonex Lo should be in the range of 300 - 500 ~mho. 
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riOTE 1: If Azrmone.x lo (Red Pen) is >500 l!ll".ho·- no 

action required. 

~OTE 2: If Ammonex Lo (Red Pen) is <300 ~o -

Repeat 4.1.12 A-M until the 300- 500 umho 

range has been reached. A time adjusL~ent 

in Step 4.1. 12.D will be necessary: 2 

minutes • 100 ~mho INCREASE. 

__ N. Continue Amnonex recirc. until the difference (Green 

Pen) stops dropping and has been stable for 1 hour. 

__ 0. tlotify Chemistry to take Hi and lo samples for 

Sodium Analysis. WT-V-323H and ~-V~2. ~cceptance 

criteria is that Hi and Lo :Ia be within .s· Dl7.1 of 

each other. 

__ P. After Sodium is inspected turn off recycle pump by 

placing switch to QE[. 

__ Q. Close A-1 by placing switch to OFF. 

R. io Rinse Bed; open C-14 and C-4 by placing switches 

to ON (Ammonex Panel) then adjust rinse flow to 120 

~ 10 GPM using C-14 Regulator. Rinse for iS minutes. 

__ s. Close C-14 and C-4 by placing switches to OFF. 

__ T. Turn off conductivity equipment by placing meter 

switches and chart drive to OFF. 

__ u. Close conductivity cell isolation valves ~'T-V480 and 

WT-V471. 

_4.1.14 ACID INJECTION SECTION I 

Acid Injection and Rinse (Module D. Stees 19 and 20) 

NOTE: If using Milroyal Pump see Acid Injection 

Section 2. 194 262 
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y'J. 

__ A. Check A-2 in OFF, X-1; X-2 in AUTO and "A" C9!Jductivity ~· ~ 
recorder in HAND. 

__ B. Check timers for Steps 16, 16A, 17 and 18 on Module 

D are timed out. 

__ c. Set Step 19 and 20 to: 

Step 19 - 65 Minutes 

Steo 20 - 60 Minutes 

_____ D. Initiate Module D. 

__ E. If acid dilution wa~er is not 5~ G?i~ throttle with 

WT-V318B . 

NOTE: If dilution water is below 45 GPM Acid 

P~mp WT-P-1' will not start. 

__ 1. Stroke on acid pump will be ~ 60:. 

F. Open C-17 and R-12 by placing in HA:ID, throttle WT

'13238 to 20 GPM over acid dilution water flow rate 

( 20 G?H + 54 G?M ~ 74 GPf·l) . 

_____ G. A reading of a.o: to 10.0~ on the dilute acid conductivity 

recorder (A, Blue Pen) should be observed, if not, 

adjust pump stroke. 

_____ H. After automatic sequence has switched to Step 20 

allow acid to displace for 15 minutes. Then close 

C-3 and R-4 by plac ing each in OFF , and close C-17 

and R-12 by placing in~-

__ I. Open C- 14 to the 120 G?M positi on and adjust the air j. 
to obtain a r i nse flow of 140 G?M ! 10 on local flow 

indicator. 
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__ J. Place the "8" Conductivity Recorder in HAfiO. 
, . 

__ K. Allow bed to rinse at this rate until conductivity 

at receiving tank drain (Red P~n) is <20 wnho (2 on 

scale). This ~~y involve putting steo into~· 

__ L. After bed is <20 ~mho readjust C-14 air regulator to 

120 GPM! 10. Put Step 20 back into TIME. ~hen 

timer is timed out put C-14 to AUTO. Place "S" 

conductivity recorder to OFF and place C-3 and R-4 

to AUTO. 

ACID IllJECTION SECTION 11 

~cid Reoen. Usino Temoorary Milroyal Pumo 

__ A. Prior to continuing with ACID regeneration perform 

following valve lineuo for taToporary pump 

TF-WT-V-1 
TF-WT-V-2 
TF-WT-V-3 
TF-WT-V-4 
TF-WT-V-5 
TF-WT-V-6 
WT-V-314Q 
WT-V-3140 
WT-V-314L 
WT-V-31~N 
WT -V-3141~ 

Closed 
Ooen 
Closed 
Open 

Open (To pressure gauge) 
Closed 
Closed 
Ooen 
Closed 
Open 
Closed 

Initial 

a. Check A-2 in Qf.E., X-1; X-2 in ffi!IQ. and "AN conductivity 

recorder in Hand. 

__ c. Check timers for Steps 16, 16A, 17 and 18 on :100ULE 

"D" are timed out. 
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0. Set Step 19 to 65 minutes. 

Set Step 20 to 60 minutes. 
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E. ~t polisher control panel, place liT-!'-14 contt•ol 

swi tch to OFr. 

__ F. Initiate 1-!odule D. 

__ G. lf acid dilution water is not 54 G?M, throttle '"'ith 

WT-V3188. 

~: If dilution water is below 45 GPM, temp 

Mflroyal pump wfll not start. 

__ H. Open C-17 and R-12 by placing in HA!IO, throttle 111T

VJ238 to 20 G?M over acid dilution water flow rate 

(20 +54~ 75 GPM). 

I. At L~Wi panel, place WT-P-11 control switch in "POL 

AUTO" position. This electrically aligns Milroyal 

to run in place of WT-P-11 which has been removed. 

__ J. A reading of 8.0~ to 10.0~ on the dilute acid conductivity 

recorder (A, Blue Pen) should be observed, if not, 

adjust Mflroyal purnp stroke by using stroke adjustment 

knob on control panel mounted above pump (the present 

set up finds pressure gauge at 11 psi and stroke~ 

60:. 

CAUTION: Adjust pump stroke very -slowly. 

_____ K. After automatic ~equence has switched to Step 20 

allow acid to displace for 15 minutes. ihen close 

C-3 and R-4 by placing each in OFr, and close C-17 

and R-12 by placing in AUTO. 
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Resin Transfer And Mix Cl"odule F Steos 21. 218. and 22) 

A. Check Timers: 

Step 21 - 15 Minutes 

Step 21A - C Minutes 

Step 218 - 10 Minutes 

Step 22 - 30 ~fnutes 

B. Initiate Module F - Check Table 2S fer correct flows 

and valve operations. 

___ c. Open S-4 by placing it in~· 

__ o. As soon as Step 218 starts put Module to :xTE:uo and 

close S-7, Open s ~6 (S-4 will still be open). 

E. Drain the storage tank for 5 minutes, then placeS-

4, S-6 and S-7 to AUTO and put :-'.odul e !>ack to ~· 

_ ..... F. Watch Resin Sed while in Step 22, when it stops 

moving in upper sight glass then time out Step 22 . 

G. For a good transfer the Resi~ Level should be vi sible 

at about the center of the upper sight glass. 

H. Drain the receiving tank by placing C-~ and C-11 to 

HMlO. When the tank is drained, place C-4 and C-11 

switches to AUTO. 

--I. Close SA-V238. 

__ 4.1.17 Final Rinse (Module G Steos 23 and 24) 

__ A. Set up module Gas follows: 

_ ..... 1. Step #23 - 5 Minutes 

Step ~24 - 20 Minutes 

_2. Place "8" Conductivity Recorder to ~· 

50.0 194 266 
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a. Initiate Module G. 
APR 2 3 J979 

~· 

__ 1. Adjust S-5 Air Regulator for 200 G?M :_ 10. 

__ c. '.latch HStorage Tank drain conductivity" (Blue Pen) 

the_ bed should rinse in to 0.1- 0.5 ~~o . If it 

doesn't notify Chemistry Foreman. 

__ D. When Module G is complete place "8" conductivity 

Recorder to OFF. 

You now have completed the Regeneration. Go to 4.1.4 

when ready to transfer. 

4.2 Adding ~nion and Cation To The Receiving Tank 

__ A. Anion and Cation comes in 7 ft3 drums. During the normal 

co~rse of polisher operations it may be necessary to add 

either cation or anion. 

Prior to resin addition insure no resin transfer frcm the 

polishers or the storage tank is taking place. Have a 

tem~orary demineralized water supply to the resin hopper 

in the 305' elevation of the turbine building. (rrom 

Coagulator Building) 

__ B. Open C-1, WTV-84 and C-4. 

C. Add resin slowly to hopper •o~tith a continous sluice •o~tater 

flow to the receiving tank. 

______ 0. When addition is finished Close WT-V-84 and place C-1 and 

C-4 to CLOSE and AUTO. 

__ E. Refill receiving tank, Open C-12 and C-14 to the 120 G?M 

position, by placing to ~· 

__ F. When water comes out vent Close C-12 and C-14 by placing 

to AUTO. 

51.0 
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..__. ___ G. Go through 4. 1.7 adckwash to se~arate new ?.esin. 

..__. ___ 4.3 Resin Levels And ~dd1tions 

2106-2.2 
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, . 

..__. ___ A. A Resin charge is made up of "' 100 cu . ft . of Cation 

Resin (Amberlite 200 C) and "'66 cu . ft . of Anion Resin 

(Amberlite 900 C). Resin levels and quantities are vey 

important for ion exchange in service and correct orientation 

in Receiving Tank during Regeneration • 

..__. ___ B. After a Backwash the Cation (200 C) will be on the bottom 

of the Receiving Tank and the Anion (900 C) will be 

above • 

..__. ___ c. The Interface (point where Cation and Anion Resins meet) 

must not be more than 11 inches above the bottom of the 

lower Sisht Glass or less than 9 inches from same point. 

__ D. The amount of Cation ilesin needed will have to be calculated 

first to adjust the interface and then the needed Anion 

Resin must be calculated taking into account how much 

space the additional Cation Resin will occupy. 

----E. The top of the Resin Bed must not be more than 10 inches 

above the bottom of the upper sight glass or less than 7 

inches from same point. 

----F. The Receiving Tank will hold 2.0 cu. ft. of Resin per 

inch of vertical tank height. 

1 inch • 2. 0 cu. ft. Resin 

____ G. Oo not adjust Resin levels less than 3.5 cu. ft. (1/2 

Drum) or 1 1/2 inches of one type of Resin . 

..__. ___ H. Add Resin per 2106-2.2 - 4.2. 

194 268 
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________ L. Open C-14 to the 120 GPM -position and adjust the air 

to obtain a rinse flow of 140 G?t~.!. 10 on locaf flow 

indicator. 

________ M. Place the "S" .Conductivity Recorder in ~· 

________ N. Allow bed to rinse at this rate until conductivity 

at receiving tank drain (Red Pen) is <ZO ~mho (2 on 

scale). ihis may involve putting step into EXTEND. 

________ 0. After bed is <ZO ~mho readjust C-14 air regulator to 

lZO GPM.!. 10. Put Steo 20 back into TIME. When 

tirner is timed out put C-14 to ~· Place "8" 

conductivity recorder to QEE and place C-3 and R-4 

to AUTO. 

P. On LAWT panel place Wi-?-11 control switch to OFF. 

________ Q. Continue with regeneration cycle :~sing Step 4,1.15 

of OP 2106-2.23. 

__ 4.1.15 Storace Tank Drain 

A. Open SA-V238, Place X-1; X-2 to waste (far right). 

_____ B. Place S-2 to ~· 

_____ c. Place S-6 and S-1 in~· Soth valves will OPEN. 

_____ D. When vessel is emoty, place control switch for S-6 

and S-1 in AUTO. 

_____ E. Place control switch for S-2 in .!ffi!!Q. and allow t~nk 

to vent off. After tank is vented, return S-2 to 

AUTO. 

49.0 
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1. Always check value position before starting each step. 
... 

l. When doing steps which use the Auto1:1atic r~odules, always check the 

lineup at the back of the procedure (iable ZB) to insure that 

proper valves op~n and close. 

If they don't, check if they are tn flUiO at local air switches and 

at panel. Als•J check to see ";hat applicable valves have not been 

overridden at AmmQnex Panel. 

3. No water flow 

a. Check that you have an open path for the water (inlet to tank 

and outlet from tank). 

b. Check if water is still coming from Unit #l. 

c. Check if 50 K tank or hot·oo~ell is being ·filled. 

4. READ THE PROCEDURE CAREFULLY. Don't take shortcuts, follow guides 

indicated in procedure. 

5. Acid or caustic concentration ~roblems. 

a. Have Chemistry take specific gravity to see if recorder and 

probe is working properly. 

b. ~ke sure proper valves are opened (visually at valve if 

necessary). 

c. Check if pump is pumping properly (listen for ball check 

valves slapping geed and hard at both ends of stroke, if not, 

beat on check valves to loosen balls (not teo hard though). 

d. Check levels of acid and caustic tanks. 

6. Hotwater problems for caustic injection. 

a. Blow down steam traps to insure steam flow is getting to 

heater. 
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b. Raise average temperature in hotwater tlnk to ~ 180 before ... 
starting. 

c. Outside water maybe too cold. 

7. Transferring Resin 

a. Make sure you have water flowing, otherHise, resin will pack 

tightly in lines. 

b. from polisher to receiving tank make sure you have bed s1~irl ing 

for the indicated 30 minutes with the air bump every 10 minutes . 

ae sure it swirls when air isn't on. 

c. From Storage Tank to Polisher be sure air pressure doesn't 

overcome water pressure and stop water flow. (This is why we 

now use the fluffing air instead of the transport air to move 

the resin, it keeps the resin mixing.) 

8. Always check that the flew rates are as required, otherHise resin 

loss and even internal damage might occur. 

9. Hot water tank - if heater is in ON ~osition at panel but not on, 

and temperature is low \less than 80°), have electrical maintenance 

check fuses in breaker for heater. It has a tendency to blow them. 

10. Ammonex- if conducti vity doesn't ccme in after about 35 minutes , 

try again with a different a~onia pump, then go to tank and verify 

pump fs pumping. Check valve flutter, accumulation pressure and 

al so vent the accumulation to make sure pumo fs pumping. When 

doing this, do i t slowly and be careful . 

a. If Chemist has trouble getting sample off Wi-V4S2, isol ate 

conductivity cell, this should force flow thru WT-V482. If 

this doesn't work milk rubber hose to establish a siphorn 

effect, this usually works. After you get the sample put the 

conductivity cell back in service. 

54.0 194 271 

. . 
I 

~· 

-.. 



.-

, - .. 
. .. . 

© 

-, 
"II 

© 

© 

-· 

© 

Ffgure 4.3-1 

t...:??c::-~ St~til GU..,SS 
i2&r..:.c;e tl• r,~ "fi':\ 1\l ,( 

C&l 
APR 2 :: 1Sl9 

2106-2 .2 
Revision 9 
03/21/79 

, .. 

POOR ORIGh~~i 

\;.c"".:.·'' ~·C.I-\1 G l!\SS. 
"2.:c...:e .,·, ~~,;~ .... ,,,.~,< 

55 .0 

. -
~· 

.. 



STEP SEQUENCE 
NO. 

1. 

2. 

3. 

4 , 

5. 

6a. 

6b. 

7. 

8. 

9. 

CRi 
AIR 2 3 1979 

TABLE lA 

SERVICE AND RESIN iRANSFER IN - RE~IOH: MANUAL OPERAiiON 

UNIT & STEP 
FUNCTION 

VALVES 
OP~NEO 

In Service to 1~11, M12 
exhausted Polisher 

To Recycle, M21S, M21, 
Polisher M26, MCl 

To Service, M21B, M21, 
Polisher M22 

Out of Service , All valves 
Polisher closed 

Rel ieve Pressure, M13 
Pol i sher 

Set Up Receiving C12, C4, 
Tank Xl, Cl 

FLOW 
. WAiER-- AIR 
§!L SCrH 

2490 

600 

2490 

Res in Transfer to See 4. 1.4 of Procedure 
Rece ivi ng iank 

Drain Pol i sher M13, M16, 
HCl 

Res i n Transfer See 4.1 . 5 of Procedure 
to Po li sher 

Flush Storage Ml3, MlS, 75 
Tank & Refill S8, Sll , Sl 
Polisher to 
Standby Condition 
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TI:~E 
MIN . 

Exhausted 

6 minutes 

To sub
qual i ty 

15 

J ') 

~· 

.. 
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MODULE 

c 

c 

-

.... 

STEP 

14 

( 1 s 
Tfmer) 

15 

(14 
Timer) 

I • •t t ' 

FUtiCTI0/1 

Slow Backwash 
(Remove Fines) 

Fast 
Backwash 

Inject 

TIHE 
(MitiS) 

20 

20 

Caustic 45 
IIOTE: This Step 
-- In Manual. 

Follow 4.1.8 

Displace 
Caustic 
IIOTE: This Step 
-- Is manual. 

follow 4.1. 9 

40 

OPEII 

cs 
ClJ 
Xl 

cs 
C12 
XI 

C5 
C9 
RS 
116 
118 
X2 
A2 

cs 
C9 
RO 
ra 
X2 
A2 

TAULE 211 

CLOSE 

X2 

X2 

R7 

Xl 

H5 
R6 

XI 

57.0 

FLO \.I 
(GPM) 

100 

140 

Dilution 
32.0 
Blocking 
25.0 

Dilution 
32.0 
nlocktng 
25.0 

will 

REMARKS 
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If fines are not removed wllhln 20 minutes. 
11lace extend cycle step control swilch In 
"Extend" and allo1~ backwash to continue 
until fines are removed . Then place switch 
back to "TIME" position and allow timer to 
Time O•Jt . 
tlOTE : Be carefull not to exceed 100 GPH 

in order to prevent resin loss as 
Outlet for this backwash is un
screened. 

Resin separation takes place during this 
step. Anion on top. cation on bottom. 
Vibrator energized to prevent resin from 
blocking flow at screened outlet. 

Caustic concentration: 4~- 51. Use dilute 
caustic conductivity recorder (Red Pen) . 
Reading should be 400 - 5.0. 
Dilution Temp - 120 F ! 10. 

Dilution Temperature l20°F. Xl and X2 will 
cycle when was ttl out 1 et conduct hI ty reaches 
50 1ornho (Green Pen on 1 A 1 conduc ll v ity record•! 
If cycling is excessive place control switch 
for Xl and X2 in the nliddle position. This 
keep X2 open and Xl Closed . Leave thi~ 
way until conductivity is below 50 urnho and 
then return switch to "AUTO" XI should · stay 
o~now and X2 should stay Closed . 

\ . v 
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TAULE 20 APR z 3 rm ---
IME FLOW 

MODULE SUP FUIICTIOII (MillS l OPEN CLOSE (GPH} REMARKS 

Rinse C14 llonnal rinse time Is 25 minutes. 
Caustic 40 Xl X2 120 Use Grl!l!n Pen on '0' Conduc li v lty Recorder. 
tiOTE: This Step A2 
-- Is manual. WT·Vl2311 

Follow 4.2 . 11 

lnjl!ct 65 Rl Oil ut ion Acid Concentrat ton: 51, Use Dilute acid 
0 19 Acid Rl RJ 54 GPH conductivity rl!corder (Olue Pen) . Reading 

R•1 A2 Blocking should be 8.0 - 10.0 Adjust WT-P-14 stroke 
C3 20 GPM as necess.wy to obtain correct concentration. 
C4 If recorder Is not working have Chem Tech 
X2 Xl sample specific gravity and adjust for 1.045-
R-12 1.059. Throttle IH-V-3188 to obtain 54 GPH 
C-17 Dilution flow as read on Rotomcter (Fl-3) 

next to storage! tank. WT-P-14 will aut~•~tlcall 
start at bc~lnnin9 and stop at end. 

n-12 
ll-14 

DlsJllace 60 C-14 Ill First 15 Refer to 4. 1. 13 II and 4. 1. 13 l. 
[J 20 Acid lt4 R2 liins. 74 

CJ A2 ltemalnder 
C4 130-140 
X2 Xl 

cs 25 GP11 
Air Lance C6 145 Mechanical Cleaning (Scrulllling) . 

It 25 Receiving Tank 30 C12 scm Screen P1u~IJ.!!!!l See 4.1.6.C.2 
'0 nackwash 0 cs 0 Backwash Impurities removed from Air lance -l:::.. 

II 26 Vibrate Screen C12 
f'\.J ~ 
~ 
<..n 
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CHEMISTRY DATA SHEET 

---- Bed Letter 

Vessel Removed From Date/Time 
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.APR 2 3 1919 
,. 

---- ------
---- Date/Time In Service 

----Date/Time Out of Service 

----How 1-tlny l-!echanica1 Clean Cycles? 

----Caustic Concentr.Hion Reading 

----Caustic Rinse Conductivity 

---- Atr.monex: low Conductivity Reading 

---- Pmnonex: Hign Sodium Result 

---- .Anrnonex: low Sodium Result 

---- P.monex: Tim~ to Complete 

____ Acid Concentration Reading 

---- Acid Rinse Conductivity 

____ Final Rinse Conductivity 

Resin: 

----Added Amberl ite 200 C-H (How l~uch?) 

----Added .!Jnberlite 900 C-OH (How Much?) 

P1 ease return this Oa ta Sheet to OPERAiiOIIS EtiGWEE~. 

Initial ---

Initial 

------------- Signature 

---- ------------- Signature 
Initial ___ _ ------------Signature 

Initial ---- -------------Signature 
Initial ___ _ ------------Signature 

Initial ---- ------------Signature 
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CONOWSATE POLISHER RES IN DATA SHEET 

____ __;BED LEiTER OESIGIIATION 

ate/Time I Vessel I I 
flumber ~p F1 OW I Cation I 

Cond. Totali~er 

I I I I 
I 
I 
I I I 
I I I I I 
I I I 
I I I I I 
I I I I 
I I I 
I I I I 
I I I I I 
I I I I I 
I I I I 
I I I I 
I I 
I I 
I I 
I I 
I I I I I 

' 
I 
I I I 
I I I I I 
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Oate/iirne Oate/iirne 
In Service Out of Service 

I 

I 
.-

I 

I 
I 
I 

I 
I 
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.\PPWOIX C 

Procedure for Short Regen. (Acid Only) 

1. Do Step 4. 1. 6 {A- E) ~~chanical clean. 

2. Mini Ammonex is next. 

2106-2.2 
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... 

a. Do Step 4. 1.13 except run pump for 20 minutes instc!d of 10 mi nutes. 

b. Do all steps up thru "L". 

c. Termi nate recycle as soon as low conductivity (Red Pen) gets to 

200 - 300 ~hos. 

d. Go to Step "P" and complete remainder of Section 4.1.13. 

3. Do Step 4.1.7 (complete thru 0) skip to 4.1.14 next. 

4. Do regular acid Step 4.1 . 14. 

'· Complete remainder of Regen. in order. 
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APPEIIOIX 0 

MUII »'1•10NEX PROCEDURE 

1. Complete Regen.. up thru 4.1.6 MECH CLE~. 

2. Then go t~ Step 4. 1.13 of procedure._ 

3. - . Complete Steps A - L as written except on Step 0 - run the 

pump for 20 minutes instead of 10 minutes. 

4. . Terminate the_ recycle as soon as the -re<l pen re~ches 300 - No 

sampling.!.!. reauired Et, the Chemistry Oeot. ~the t-lini 

Ammonex. 

~ Go to Step 4. 1.13- P and ccmplete the remainder of 4.1.13. 

6. Go back to Step 4.1.7- Backwash- and do the remainder of the 

regeneration frcm that point on as written. 

63.0 
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