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UNL£SS.0Tl-iERWISE.5F:EOfJE.J USE.THE FOlWRlNG..,-. ,!TITLE PROCESS D!AGRAM 
Ai'rUED PRACTICES SURF"ACfS rm.tu-cu 11• ....::-•a, .i,. .. t,.li>Oal REACTOR WATER CLEAN-UP SYSTEM 

rot&CIKl•S ,"-,rat~~~ ==· 
✓ + + + FHlST J,!Allt FOR COOPER ---- . 

.. J 

FCF: 238Xl0088 (12-203) 
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f'LOW 2.04 GP M 

R8CCvv 
la)>,:,'i PSI 
A[RO',:, Fn.TER-DEMIN 

~1'~~ko~£~E~2~33•!----1..._J-----
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MAIN. -" 
' ' . 

FE 

' " ~ J 30 0 f;t_E. V. 

• D 

WASTE C.<JLLE [TOR •>----------'---t------11>'4f------..J 
~ 5URC,E' TANK • 

R.5.5. REACTOR 5TEAt'I SPACE 

MODE. A' - NORMAL OPERATION 

Ft.OW 204 C,PM 
I@ ly,5 PSIA 

R 5 5 1D20 P51A SEE NOTE 4 

j !"OSITION 0 2 G 7 B 9 10 11 12 13 14 15 JG, 17 18 19 20 21 22 23 24 25 2G 21 2B 21 2.E, 2.7 25 27 2B 

, FLO\"/ GPM 

; MA~IMUM 
., PRE 55URE. 

DROP 
··-~"---'•'•:":-# P 5 1 

0--10 ..... --,o-. ~<«15-e ._5--. ....... e,-. &-25 .......... ,o ...... 
..-Ic;4-,,TOI-I 

.,_ 1,4 --e 18.{, -~----------e ALLOWAtlLE t'IPE FR\C.TION DROP 

OPERATIN(;, PROCEOU~; MOOE .A. DESIGN B/\515 FCR HEAT El(CHANGERS 

.. 

I MAIN CLE.AN-UP PUMP5 IN OPERATION 
2 R Hx UNDE.R FULL LOAD 
~ N·RH'< UNDER FULL LOAD 
4 FILTER-OtMINERALIZERS IN OPERATION 
5 FC.V IN OPERATION 
6 NO BY PASS FLOW 

MOOE B ·- START-UP OPE.RATION 

· P05IT!ON 0 I 2 :, 4 5 G, 7 8 9 
' FLON C,PM z30 130 115 115 2~ 213 213 20< !02 

T£MPE.RA'IL.'RE.'F ~, ;a, 381 "81 1111 25, 257 I~ l'.10 
;/ PRE55 PSIA 111 209 396 

10 

102 
I '.IQ 

R S S 200 P51A 

\I 1'2 1:, 14 1<::, I IG, 17 18 19 j20 '.!I / 22 2.3 2'1· 25 2~ 
102 101 102 102 101 101 II I 12.:; I '12, 93 9'.I •• !13 TOT~L- 9'.I .9~ 
,30 130 1':,0 l'.10 130 1:,0 130 3G4 '.II. I?,() 130 130 130 130 l'.10 130 

~2'o ~40 

f , MAJ\IMUM 0-10 ... 0-10-0 ..... z5 ... •-5-41 .-& .... •~'IO .. ._,o...., .-6 .... .-~10- "~l I3-e 

p <>- •B9_,, TDk 

SEE NOTE 4 

27 2B 27 2B 27 2B 27 25 

310 '.117 321 '.13'4 ':>10 'SI 7 3G,O ¼7 
55 IG7 !:15 173 100 IG,9 105117!. 
llP • IO t,P •10 6P ·10 6P"l0 . 

I PRESS.URE 

I ;;....- I 4 ____. FRI( TION DRUP CONTl<OLLEO l\F 
BY MOOE .A. - ALLOH~BLE PIPE F~IC TION OROP 

---·-~--~ 

Off.RATING PF:QCEDURE, MODE ·e,· OPERATIONAL IMFORMATION 

I MAIN CLE.AN-UP P\.IMl"S IN OPE.RATION 
2 RH,; UNOER Pil.RTII\L LOAD 
3. NRHx LINDER MA'I. START uP LOAD 
4 FILTE.R-OE.MiN£RALl2ER IN OPERATION 
5. FC V IN Of'ERA1"10N 
6. CRO 4 SWELL WATER IS Ol~C.tlARGED TO RADWASTE OR COND€:NSER 

MOO<= c· - BLOWDD\VN OPE.RATION - R 5 S 100'> PSIA - 5EE NOTE I ~ 4 

POSITION 0 I 2 ~ 4 5 <Q 1 ~ -9 I() 11 12 \~ 14 15 I" 17 IB 1'3 20 21 22 123 24 25 2~ 21 28 

FLOW C,PM 94 94 47 47 94 94 94 70 ~5 35 .'.15 .!6 35 :;5 :?!5 ~5 / _/ ./ 10 70 10 70 ./ 70 10 351 ~" I 
TI:MPEP.AfURE' F 545 545 5·4S 545 5-¥.> 54! 1c4< ,oo 100 

~ 

100 100 ,oc, 10(, IQC, ,oo 100 / / / 100 100 100 100 / 100 100 !l5 IBG' 

Pl?E.5S P5IA / / / / 6P 'IO 

FLOW GP M q<;. 95 4S 41!. 95 95 95 1: '.Ir. !lo '.It. I Jc. ~ 3" :1, Yo / ./ / 11 li 11 71 / 71 71 '.194 40'.I 

TEM?E~A1UQEVF !>-45 545 545 5-45 545 545 ~41 105 ,as IQS 105 10~ 105 10!', 10~• 105 / / ./ 105 105 105 10:; _/ 105 105 95 lllO' 
PRESS PSIA I ./ ./ ,/ ,./ llP •10 

FLOW GP M ,,,., 110 55 55 110 110 110 82 41 ,., 41 41 41 41 . 41 41 / ./ / 81IB2. &2 82 / &2 62 41(. <\81 

TEMPERATURE'F 54. 5-45,545 5'15 5-J: 545 ~4' I ID 110 110 I.(; 110 ,,o 110 110 110 / / / 110 110 110 110 . ./ 110 110 100 180° 

P>iES5 PSIA IOl!l IOI~ IIB2 I/ !/ I/ i / -40 llP •IO -
FLC,,V GPM l(\:i ,o:; 52 51 ,o~ I0:!i 10~ 77 39 ~9 Y3 ::,9 :19 )9 ~~ '.\'l / / I/ 17 71'77 71 _/ 11 77 477 4b1 
TEMPERATUIE • F 545 545 S45 545 545 545 i!;'4,• -~ 111 111 Ill (I II II I I I I I ii I 11 111 ,./ / / II I 111 111 111 ,/ It I 111 105 18()• . 
PRE.55 PSIA ./ / / ./ l,P •10 

MA~IMUM o-,~ .,_.~ .......... 25 ...... .,....5 ....... ~e.---- .,_.~o--- --e~ .. MO • .~22~--
PRESSURE <•-1'3• TOt< 
Ol?OP FRICTION 0410? ~ONTRCLl.EO BY MODE ·r,; 
PS I i-,.~ ALLOl'lf.,£,LE PIPE liP - F R!CTION DROP 

,. 
MODE "C OPERATIONAL 

LIMITAT10NS 

i 
i 3 ·~ .... ! 

·1 
• .-.. .- ;;-,~-,.,,,_, ,-:,,·c•·., ,..,., 

;,, J ·. .,. 

FROM UNIT B" 

. 

·s, 
·· . 

CD 1-1 OEN'5A T I: 
7..0 GPM Qt,A)f.) 

~ 
.---_l.----K>f-~,tc(~----c:,jr k:::""· r -~-~ e@ 

. --

FROM UNIT B' 

CONDENSATE 
f----'---1RJI-,,--- 1ru 40 PSIA, :i'?OG>l'M 

ANO 140° F (MAI',) 

I a It " AIR I@ S S' PSIA 
At,D l05°F (M~i) 
l'l..-15 SC.FM 

FG 

·-

HOLDING 
PUMP 

FE 

PRECOAT 
PUMP 

I 

) 
✓ 

CLEAN-UP 
F1LTE1< °" 

OEMIN 

UNIT ·11.· 

PRECOAT 
TANK C]>---Nf-------<l_.,A,,-' 

~------_:--~--....rl ---'(___,/ 

·-MODE. 1i - REFUELING OPERATION (MAX BYPA55) 
' 

R 5 5 15 PSIA 
~· 

POSITIO!i 0 I LI 3 4 5 'o 7 5 9 10 11 12 13 14 15 IG, 17 18 19 20 2.1 22 23 24 25 2io 

FLOW .::iPM 204 2.04 10'2. 102. 104 204 204 ?.04 102 102 102 102 102. 102. 10'2 102 / / / 204 204 ..... '.II TO L_. 204 104 
· TE.MPi:JIATURE°F 12.5 125 125 125 1'25 125 l'l.5 1'25 l'l.5 125 125 125 l'l.5 125 125 125 / ./ / 125 1'25 125' I '2:, 1'25 1'25 l'1.5 
. PRE5~, P51A 50 43 2(,,1 ./ ./ ./ ~4' 

MAXIMUM ...-10-e ..-10--. • 25-. .,_ 5 _., ...._. B-11 • ~4Q-e ..-B-<> ........ 91• 
PRE!.i5URE .. 224 ... TDH 
ORO'' FIIICTION DROP CONTRDLU:D BY MO.DE -A-
PS' <>--I.Co - ALLOW/\BLE PIPE t,.P FRICTION DROP 

27 25 
/ 7 
/ ./ 
./ ./ 

QFERATING PROCEDURE 5 
I. ,MAltJ PUMP5 IN OPERATION 
:1 ~o R Hx LOAD 

MODE •o' Q\;!v\PING RH'UEUNG \1/tiTER /\ND 
SIZING DFEYP,u'.:>S LINE f'CV 

3. NO NR H;,_ LOAD 
'l FILTER-DE.MINERAL.I2ER IN OPERATION 
5. F [ V IN OPE.RP.T!ON 
G ENTIRE FLOW IS DI5Cl·IARGEO TO RADWASTE OR CONDENSER 

MODE E" - REFUELING OPERATION 

POSITION 0 I!. 12 ' I ,, I "' 4 · 5 lo ·7 B 9 IO l'.J L ~ 
~ .. 

FLOW GP M 204 204 102 102 204 204 204 204 102 102 102 10'1. 101 
TE.MPERATURE'F 125 125 125 I '1.5 125 1'25 125 125 125 1'25 125 125 125 

PRESS P51A 50 4'.I 2(,1 

R 5 5 15 

14 15 l(a 17 IB 

102. 102. 102. 204 204 
1'2.5 125 1'2.5 125 l'l5 

MAl\lMUM o--lQ-41 ---10-. 0-25 .......... 5-.. -e.-• • "'40 .. e-1Q .... 

PRESSURE ... 214...., TDH 
DROP 

PSI/\ 

19 20 21 22 2.3 24 25 2(,, 21 25 
204 / / ./ / / ./ ./ / / 
125 /;/ ./ ./ ./ ./ / ./ / 
NJ:l /1/ ./ / ./ / / / ./ 

PSI _, " FR1(',TION DROP CONTROLLED t.P BY MODE "A" ALLOWABLE. PIPE FRICTION DROP 

OPERATING PROCEOUl?ESc 
l MAIN PUMPS IN OPERATION 
2 ~ R H1, LOAD 
3. NO NRHx LOAD 
4 f!LTER-DEMINE.RAL12ER IN OPERATION 
5 F C V IN OPE.RATION 
G. NO 5'1PASS FLOW 

MODE f" - HOT :,TI\NOBY OPERATION 

POSITION 0 I 2 :; 4 5 G 7 B 
FLOW GP M 210 ·uo 1:;5 ,:,s 210 212. 212 204 
TEMPERI\TURE"F 545 54~ 545 545 545 245 245 ,:;o 
PRES5 PSIA 1015 10•3 trlB 

9 10 I I 12 

102 IO'l. IO'l 102 
I:;o 130 1:,0 1:,0 

13 14 

102 102 
1:,0 l'.10 

MX>E 'E" CO'lTINUOUS CLEP.NINC> OF REA[ TOR 
WATER DURING REFUELING 

RS '5 100~ P51A 

15 I~ 17 18 19 20 21 22 2:?, 24 25 ~~ 
L<D 27 2B 

• 
10'1. 102 104 242 242 ./ ./ ./ ./ ./ ./ / 2e1 293 
r:,o ,:,o 130 441:, 446 ./ / / / / ./ / 85 '""' -.\O'-: _/ ./ ./ ./ ./ ./ / llP •10 

MA'I-IMUM ..... ,a-• ,....,o__., ... 25 ..... ..-s-e o--e,--o 0-25_. 0--10-e 

PRESSURE ...--I1,4 ... TDH 
DROP _ 1 r;,---e I FRr(TION DROP CONTROLLED BY MODE. "A - /;t_LOWABLE PIPE. FRI( TION DROP 
P 51 l,P -

' , ~/ 

TO CLEAN-UP PHASE 
,------------------SE Pt,R ATOR FOR UN IT •A" 

~ 
\ 

I 
.) ., 
p 

. . 

TO: UN IT "B' 

i 

--
27 213 21 28 27 

'.1()7 :;,3 346 354 34, 
95 171 100 K, 1 105 
6P ••10 6P -10 llP 

..... -- .. 

TO UNIT B 

2.B 
~50 
113 
~,o 

MlT£Sr 
I• JJc THIS IS TH~ MAX I- RBCCW OUTLE;l TEl4'ERATUR£ 

':1f'~ THIS IS THE ~AXIMUM FLO,.., R~T[ P~SSIBLE FOR THIS ~O( 
WI TH THESE HEAT D:OlllHG.ERS 

~ ~ ~ T~MP. 7 Ml N1J$ T(~P. g IS TH.£ MA.1 I >-11.)M T£f-tP. 0 I rr[RENC( 
ACROSS TH[ NRHt. THIS OPERATING 14;JOE 5"°Ul0 BE LIMITED 
DURING THE LIF't or THE PL""T TO THE Nl>-tl[K OF CYCLES 
P(~ITTED 6Y PARA. N-<15.l or SECTION Ill or THE 4!!ME 
COO( 11 OG ~O:·!Ml.t< I. 

? , R[QU I RE'O Pf.IMP ~PSM 1 0 F'T , 

3, ELEVATIONS Gl'VEN AAE ONLY RELATIVE, 

C f'OSl·TION5 27 & 78 INOIC.AT( C.L(ANl)P S'l'STEM 'ONOIT!ONS ~lrH 
VARIOUS ABC.CW INLET l[MPERATIJRES, roR. GIVEN PL"'1T'S 
RBC.C\./ INLET T[MP. TO TH[ HR>!X srE R[F(R[NC.( 4, 

5, fOR BACKIJASH & PR(COAT FREQUENCY 5£( RAOwAST( ~Y5. D<>QC[SS 
;DI AG. MPL 110° 7.02'. rLQl.l',;,i.R(:ccAP_PF'()X_l,~Ar£cc![VENOClR R(OLr,,(-
"'ENTS \.'ILL SUP[RS(O~ 'fHES(·-~(ATES'l - ,-., - -·-:;:·~-,. . 

'REFERENCE OR,~INGS, 

L REACTOR ._,,T(R Ct.E>NUP P&l0 - - • - - - - - - _.,L 111 

2_, ARRANGEMENT ORA'~ING PRIMARY & SECoilOARY - - MP!. 11-1 
C.OHT A I Nµ(flT 

:i, FILTER & DEMI NERALI ZER SYSTE,. c l"PL 112-4 
-~. DJ::°SIGN SP[C.ltlC..6.TJriN - - - - - MPL •11-:rnl 
i, PIPING A INSTRIKNT SYMB<JLS - - - - - - 10.uf90Q 

Rrv t-·. 

<;ll 
I 

, ... , ...... 

-

OPERATINC, PROCEDURES, MODE .F. Cf.SIGN l'.,1;$!S FOR MAIN CLE>.NUP PUMP 

I MAIN PUMPS IN OPERATION 
2 R HX UNDER FULL LOAD 
'.I NRHx UNDER PARTIAL LQ.P.D 
4 FILTER-DEM!NE.RAL17.ER IN OPERATION 

,,;, 5 .. F (;Vi• IN.'OPERATION'''"' 
"~ ro-'NO\' BYPASS ti Fti:iw ·· 
-'-.::t,;i;''' ''" -,, _,' -

. 

l 
. ! ' ' 7 . 
l i 8 I 

.·, -;._ -, ,· ····~--

MAXIMUM CAPACITY AND MINIMUM NPSH, SEE NOTE c 

I 10 I . -~ 9 . . 
' 

, "·' -/ ,r.:- ' s,_a,,-,.,, ,, 

- . ,.,_- <',"-f•-,:4::- ,, __ .- ---i,.;.. -- --• • 
- _, ·-----+'· -- .- -., -,- ,a-,. ~·· - --- ..,, . ',.-c.c..- --

11 I ::-0017ii• 27. 

~THIS DRAWING SUPE.RSE.DES OR.f:\\N\~G 
730t:\48B.t\,li2E.V '2., FOR COOPER. 
DIFFERF~~CFS AR.F DENOTED 
BY Et-~C\RCLEMENT:' PER 
E.C/\ 908'2.5-0'Z. 
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