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RECIRCULATION PUMP - ONE LINE METER
AND RELAY DIAGRAM

brrmd avme e sa e b vaees s s FRONBUS

I
| .—— POT. TRANS, |
| SEE NOTE 1 | NOTE 2
| 1. &2 L /
| \L)‘ - i1 |
I |
| (@ — @) L (=
| (12005 &: '\5—0/(2) '\éu(‘) Uﬁ) | )
I |
L

| o @ |

501 S~
I |
I |
S _

INPUT
CABINET

TEMPERATURE

RFCSE

OO0

0oO0d wef—{re

HiEnn

POWER

CELLS
DUTPUT
CABINET

DIV. I TRIP
NOTE 3

') DIV, Il TRIP

VARIBLE FREQUENCY
RECIRGC. PUMP MOTOR
RATED AT 66 CY

3600 HP

717 AMP

4 POLES




UPDATED FSAR Revision: 24

[ﬁ DUKE REACTOR COOLANT SYSTEM Figure: 5-8
T ENERGY. AND CONNECTED SYSTEMS Page: 2 0f 2
CHAPTER 5 FIGURES

NOTES
1. Reference Document: Reactor Recirculation System FCD D32-1020.
2. Drive motor protective relays and metering shall be furnished by others and

mounted on the motor switchgear cubicle.

3. These devices shall be part of and mounted on Panel No. PO03 (protection
and Auxiliary Relay Cubicle).




UPDATED FSAR Revision: 24

5 IE)IEIJEKEGY REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS Figure: 5-9
- © CHAPTER 5 FIGURES page: Lof1

RECIRCULATION PUMP SPEED CONTROL BLOCK DIAGRAM
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RECIRCULATION SYSTEM CORE FLOODING CAPABILITY
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REACTOR CORE ISOLATION COOLING PUMP -
TURBINE DETAILS FLOW DIAGRAM
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1. For RCIC leak detection arrangement, see Figures 7-19 and 7-20.

Ref. Drawing 9527-D-2529, Rev. 17.
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REACTOR CORE ISOLATION COOLING SYSTEM PROCESS DIAGRAM

ATMOSPHERIC PAESSURE OF 14.7 WAS USED IN CALCULATIONS

- MOTES: .
NDENSAT
l (S:-?OREG E TENK 2. WATER FLOWS IN GPd, STEAM FLOWS W 1000 LEAHA
a2 THE MAJIMUM POOC WATER TEMPERATURE FOR CONTINUGUS SYSTEM OPERATION WiLL NOT
() - EXCEED 140°F. KOWEVER, DUE TO POTENTIAL FOR SHORT DURATION OFERATION AT HIGHER
TEMPERATURES, FIPING EXPANSION SHALL BE BASED ON 1707F.
< THE CONTROLUNG MCDES FOF UNE SIZING AND ARRANGEMENT ARE AS FOLLOWS:
e e SUCTION FROM COND. 5TORAGE - - MODE A
SUCTION FROM SUPPRESSION POOL - MODE C
+) NOZZLE PUMP DISCHARGE - ===+ + MODE €
STEAM SUPPLY - - MODEA LB
i TURBINE £XHAUST - MODEA.C&D
RIALTOR TEST LINE
COOUNG SYSTEM -
= 5 AS PER EER 80-0127. THE PUMP VENDOA AECOMMENDS MAINTAINING MINIMUM FLOW VALUES OF
<f O LESS THAN 80 GPM AT 2200 RPM | <2 KRS/DAYL 36 GPM AT 2260 RPM (> 2 HRS[DAY], 130 Q&M AT
wt 4500 RPM { <THRS/DAY] AND 100 GPM AT 4500 RPM {> 2HAS/DAY].
‘(7) 6. MODE A1REPRESENTS THE Mz XIMUM EXPECTED STEAM FLOW AT NORAMAL OPERATING
CONDITIONS. THE MGDE A1 VALUES FOR PUMP FLOYW AND FUMP DISCHARGE PRESSURE ARE FROM
= FROM EER 34.0112, OTHER VALUES FOR THIS MODE WERE DETERMINED AS PER ESR 95-0239 REV S Al 1.
<
= {FEEDWATER
MODE A SUCTION FROM CONDENSATE STORAGE, REACTOR AT HIGH PRESSUAS, SUPPRESSION #OOL AT HIGH FRESSURE
LOCATION ] F] 3] o] 5] 6 7 3 10 1] 12 13 M4 161 3e] 7] 1] 18] 3o
,ﬂaw-ssz NOTE 2 —~ | a00] 4is[ acol — = o] — [21.19] 2704|2204 180 18] ts] o8] - Jooi| 1el - [
PRAESSURE . PSIA %] I IKFTE) IETTY BT Y B T = {usa] sl * jaso| * (sl - {>]-]-
" TEMPERATURE *F 10c] 100f 100] ool 14of - - ce5| SaT | SaT | 2ze] too] 1001 100 230 120{ 120] 120 _
MOUE Al SUCTION FAOM CONDENSATE STORAGE. REACTOR AT HIGH FRESSURE, SUPPRESSION POOL AT LOW PRESSURE,
CONTAOLLER SET FOR 500 GPM
@ :L LOCATION 1 2 3 4 s & 7 ] s[ vel 1] sz[ 13l 4] 15T 1] 17] va] sl do
SUPPRESSI FLOW - SEE NOTE 2 — | "soo| svg| sodf - 1 - of — [zs5.07]2492(2432] ve] el sl 098] — fo.o1] 18] — )
POOL ; FRESSURE - PSIA 34y 3s[wz7al visa] i8] - | - | waa[ - . vea] 75| - Jasof - Tyap » |y -
I - y [TEMPERATURE *F 10¢] 1e6{” tool seel - | -} - S¢3] SAT f sar | 228) 300] 100] 100] 230] 120] 120]120) 100 -
MODE B SUCTION FROM CONDENSATE STORAGE, REACTOR AT LOW PRESSURE. SUPPRESSION POGL AT HIGH PRESSURE
X LOCATION i 3 Ell 4 s« F] 0] v w2z 3l 4] 18] 1s] 1%] 18] 18] 3o
[FLOW - SEE NOTE 2 - ol <16 a00) - | - ) 68| 81 15{ 18] 16| eas[ - Joo1] 16 — 5
@ [PRESSURE - PSIA 107 * 245] 170 vel - | — - 366 75] - (450 * | =al - [ 7 v | =
[TEMPERATVRE °F vo0i 100 190{ too| 4oo| — | — a6r| SAT § SAT | 218] 160] 100f 10a] “230{v20] 120] 120{ 100] =
k MODE © SUCTION FROM SUPPRESSION POOL, REACTOR AT HIGH PRESSURE, SUPPRESSION POOL.AT LOW PRESSURE
LOCATION T 2 3] ol 51 6 7 3 s[ ol i 12 13] 14 Ta]_1s] zo0
FLOW - SEE NOTE 2, — 4ao0] 41| 400l - T — 4 — lzz31]22.18] 22.1 14 16] 16 18] — o
PRESSURE - F5IA —~ - 1283] 1188| 14.7[17.7] 16.8] v1ez] - - 258 15| - (450 1=
TEMPERATURE *F - 140l_1a0] 140} w40 140f veof_ seci SaT { AT [ 218l 34 140] 140 160] 340] =
MODE D SUCTION FROM SUPPRESSION POOL, REACTGR AT LO'W PRAESSURE. SUPPRESSION POOL AT LOW PRESSURE
LOCATION F] E] ) 5] & 7 s s o 1] 1 13] 12[ 48[ _1s] 17] s8] 18] _z0;
>4 o FLOW - SEE NOTE 2 — | 400| 4161 00| -~ { - ol - | &a7] e23] 622 1 16(_16] 618 = |o.oal 6] =4 o
PRESSURE - PSIA 147) - 245]_wro| w47 < [ - 165] - 165 75+ [sso] - [ a4l " |- |~ 1=
TEMPERATURE *F — 1 e[ se0l 10| 140 - | - 366] SAT | SAT | 18] 1401 140] 140]_ 230[ 160] 185 160} 140] —
MODE E TEST MODE, SUCTION FOR COMDENSATE STORAGE, FEACTOR AT HGH FAESSURE, SUPPRESSION POOL AT LOW PRESSURE
@ LOCATION + 1 F) 4 3 7 [ s ve] 1] 2] 13| val "as[ ae] 7] 18] 18] 2¢
A4 FLOW - SEE NOTE 2 - 400|  418] 400] - = al - {19.2311873[18.73] 18 18] 161 ©0138] ~ Jo.oi] 16| — | 400
— ] @ PRESSUAE - PSIA 14.7 - 1140] - 14,7 - - 1045 hd e 16 5| 75 B A5 - 9.9] - - . -
‘@ TEMPERATURE “F 1oo]__woo] ool 0ol = 4§ - | - 55G] SAT | sAT | 21#(100] 1o00f 100] 230[120] 120] 120 100] -
ﬁ\ PUMP - TURBINE () THIS SYMROL DEMOTES LOCATION NUMBER.
é + o THE PRESSURE AT THIS LOCATION DEFENGS UPON FIPING ARRANGEMENTS, AND MAY BE VARIED WITHIN THE FOLLOWING LIMITS
LocATION
E 1 NPSH REQUIRED 1S 18 FT AT 425 GPM, 4500 KPM AS 7ER VENDOR TEST DATA IN Fr-$864
TOTAL L ‘AKOFF MINWMUM MPSH AVAILABLE 1S 16 FT WITH SUPPAESS.ON POOL SUCTION (AT 170 *F) AS PER CALC 9527-8-E41-06F
FROM TURBINE MINIAUM NPSH AVAILABLE 15 56 FT WATH CONOENSATE STORAGE SUCTION (AT 100 *Fl AS PER CALC M-230021
2702 MAXIMUM DESIGN PRESSURE RISE AVAULABLE: 2911 FT MAX AS PER ESR 3500238
§25 FT AT LOW AX AS PER GE DATA SHEET Z2ZA1354AU
[CONDENSER . aTo e INJECTION UNE PRESSURE DROP IS 80 PS| AT 400 GM AS PER ESA 5600333
R b s loda
‘[ VACLIUM - s 70 s MAXIMUM DESIGN PRESSURE DROP = 1B PSI
TANK vACUUM
MIN FLOW LINE ®\ an PUMP 10 To 21 NORMAL DROP IS 20 TO 25 FS1 A5 FER ACTUAL PLAN DATA FROM 0PF-10.1.1
. LooLCh @
- E] MAXIMUM FRESSURE ALLOWED = 75 #51A
AP= 3 PSI
COND 15 SUFFICIENT VACUUM TO KEEP STEAM DUT LEAXAGE AT A MINIMUM
To seal
AP= 45 PSI PUMP (18 ) MAXIMUM FRESSURE AVATLABLE = 25 PSIA
SYSTEM TEST
LINE 4 L bt " MAXIMUM PRESSURE AVAHABLE ~ 65 PS1A
i3 SUFFIGIENT PRESSURE TO RETUAN TO SUPFRESSION FIOL

2 SUFFICIENT PRESSURE TO RETURN TO CONGENSATE STORAGE
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RESIDUAL HEAT REMOVAL SYSTEM (LPCI) PROCESS DIAGRAM
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FOR OPERATING PARAMETERS
REFER TO FIGURE 5-18.
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MODE B RX PRESSURE 2¢ PSIG MODE F RX PRESSURE @ PSIG
_ 2 3 [4 s ) 7 |8 9 e 1 12 13 J14 |15 _ 4g [41 [5 6 [7 17 18 |8 |o 1w (11 (1 |12 h3 4 |is 24 |25
POSITION=-O| 1 |, | 7 Al" alAscc|agc] “a " al” Al al Al “alZal Al A POSITION-O)| 16 | 38 | 39 | aan| A&B|A&B| A%B| A&B| A&B| AxB| A&B| A&l A&B| A| B| B| B| 8| B A&B| A&B
FLOW—-GPM — [19,600(19,600|19,6042|9,809| 9,808 |19, 19,602 FLOW—-GPM —— |15,44815,448|7,700 7,782 (15,440 15,440 8,000 | B,200
PRESS—PSIA |14.7 PRESS-PSIA | 14.7
- 139 139 N —
TEMP °F = e TEMP °F 125 125 | 117 117 85 |92.7
MAX. PRESS ‘ TDH=3p2 MAX. PRESS TDH=395 AP=233 AP=233
DROP—FEET | | i DROP—FEET | T \ i ‘
DUTY PER HX 38.8 x 10 ® BTU/HR (2 HX OPERATING)
MODE C—1 (see NOTE 18) MODE G (SEE NOTE 15) RX PRESSURE @ PSIG
_ 2 3 [4 Is 5 7 7 T8 I8 9 w (1 |12 |13 |19 |20 22 |23 24 125 _ 2 3 |4 s 6 7 I8 o e [n iz 13 14 |15
POSITION-CO) 5| B| BlB&bB&D 8| B| B B| B B| B| B| B| B| B|Z2 BBl ! Bl B POSITION-O) 1 8| B| BlB&DB&D| B| B| B| B| Bl B| B| B| B|
FLOW-GPM | — [11,558[11,55¢]11,550|5,775|5,775(11,5 11,550(10,950(19,950(12,950| — | 609|608 | 8,000 | 8,000 FLOW—-GPM | — |20.800/20,880(20,800(18,400(12,400 20, 00,800 —
PRESS—PSIA |14.7 14.7 14.7 PRESS—PSIA | 14.7 14.7
TEMP °F — | 165 165 [154. 154.8| — [154.8[154.8) — 95 [199.8 TEMP °F — | 130 130 | —
MAX. PRESS = TDHT“@ — ‘ MAX. PRESS TDH=272 |
DROP—FEET | ™ | [ s S =t DROP—FEET | = f -
DUTY PER HX 59.2 x 18 ©® BTU/HR (1 HX OPERATING)
MODE C—2 (SEE NOTES 14 & 18) MODE H
_ 2 3 |4 5 6 7 17 118 |8 9 w1 12 |13 |19 |20 22 |23 24 |25 POSITION-O) 1 |2 3|4 S 6 7 |8 9 wo|mo |12 |22 |35 |26 1
POSITION-O| ' |“g|"g|" 8" e8| 8| 8| 8| 8| 8| 8| B| B| B| B B |2 B "s| ’ Bl 8 B, Bl BlexoB&bl Bl By B| Bl B Bl Bl Bl B
FLOW—GPM — |7.7: \790(7,300|7,302|7,300| — | 400 (400 | — 8,000|8,900 FLOW—GPM — |15,400(15,400(15,400| 7,700 | 7,720 |15,41 15,400 —
PRESS_PSIA |19.9 PRESS-PSIA | 14.7 14.7
TEMP °F — 197 197 | 176 176 | — | 176|176 | — 95 |15 TEMP °F — |AMB AMB | —
VAX. PRESS | TDH=395 — MAX. PRESS | TDH=395 |
|
DROP—FEET = } 1 - | DROP-FEET T [ T
DUTY PER HX B1.9 x 18° BTU/HR (1 HX OPERATING)
MODE E (SEE NOTES 2 & 12) RX PRESSURE 35 PSIG (SEE NOTE 8) RX PRESSURE 135 PSIG MODE J
_ 4g [41 [s 6 |7 17 e & [ T2 13 4 |15 24 [25 POSITION— 16| 38 | 39 |42 [41 |5 6 [48 |9 5 1 2 3 4 5 6 |62 [48 |26 4
POSITION-O)| 16 | 38 | 39 | asp| A&B| A&B| A&B| A&B|AXB | A& B| A&B| A&B| AsB| AsB| A&B| AB A&B| A&B © AL Al Al Al A A Al_ Al A|AxClAKC| “A| Al A
FLOW—GPM — |15,4p8(15,400| 7,709 7,798 K7,700<7,708|7,782|7,700 | 7,782 | 7,700 | 7,700| 7,709 8,000|8,000 FLOW—GPM — | 4200 422 — | BOQ | 80D | 800 | 400 | 400 | BOD | 820 | 898 | —
PRESS—PSIA | 5@ PRESS—PSIA | 150 14.7 14.7 14.7
TEMP °F — | 281 281 |241.8 85 [122.7] TEMP °F — | 358 358 — |25 125 | —
TDH=395 MAX. PRESS _575 1575
MAX. PRESS = ‘ — | soH="2 | | SOH=""25 |
DROP—FEET | ‘ -— DROP—FEET I i 1 I i T
DUTY PER HX 151 x 1@ ° BTU/HR (2 HX OPERATING)
TABLE 2
TABLE 1T — VALVE POSITION CHART SEE NOTE 7 LIMITING LINE LOSSES
S 8l SE3RE I BRG] [NelB]=d CRIRIRBsTRAINER MODES| POSITION— O
NOTES: MODES|R R L0 X 1RSSOI I e b e PN I N I ke —
Jeres sl v v s A
B. ACCIDENT RECIRC LINE BREAK IN SIDE 2 WITH TWO PUMP OPERATION AND O—VALVE OPEN B NONE
STRAINER (SEE NOTE 13) PLUGGED (2@ PSIG). B |0 ololololo]o P | — | 1oVaLvE TuROTILED 1 3-20-21& 22-231
C—1. POST ACCIDENT CONTAINMENT SPRAY W/HEAT REJECTION WITH TWO PUMP OPERATION AND T 1o ol o olololo
STRAINER (SEE NOTE 13) PLUGGED. (NORMAL SUPPRESSION POOL TEMPERATURE). T—1P P—STRAINER PLUGGED c2 [1-2-5
C—2. POST ACCIDENT CONTAINMENT SPRAY W/HEAT REJECTION WITH ONE PUMP OPERATION AND c2 |0 0 Tlolo|T — | P (SEE NOTE 13)
STRAINER (SEE NOTE 13) PLUGGED. (PEAK SUPPRESSION POOL TEMPERATURE). T—C—VALVE THROTTLED
E. NORMAL SHUTDOWN AFTER BLOWDOWN TO MAIN CONDENSER. (SEE NOTE 8 = TO CLOSED
F. CONTINUATION OF NORMAL SHUTDOWN FROM PLANT MODE E (@ PSIG) & FUNCTIONAL TEST E © O|7]4|0|0]0 Tl — | — | o-7T-vaLvE oPeENED TO F [16—38—41
G AE&LEEHTINV?/RSECUITRD(?WSNE BREAK IN SIDE 1WITH STRAINER (SEE NOTE 13) PLUGGED AND F O O_T 0100 =1 [HROTTLED ¢ [1=2-5
" TWO PUMP OPERATION @ PSIG. G |0 0|0|010|0|0 — | P BLC&EVESDIASCECLIONSDEIDCATES H |12-22-35-26-1
H. RHR SYSTEM TEST DURING PLANT OPERATION. H 0 0 o| |T CLEAR| CLEAR 7 l6_as
J. MINIMUM FLOW BYPASS MODE. SINGLE PUMP MINIMUM FLOW OF 330 GPM AND J Cearl
DUAL PUMP FLOW OF 625 GPM EVAULUATED AS ACCEPTABLE PER EER 88-@295 RI. LEGEND:
NOTES: RX PRESS — REACTOR VESSEL PRESSURE
1. PIPING DESIGNER SHALL FILL IN THE EMPTY DATA BLANKS BASED ON HIS PIPING LAYOUT SOM — SHUTOFF HEAD (PUMPS)
AND SUBMIT TO APED FOR INFORMATION. IF SIDE I AND SIDE 1I ARE NOT ASYMETRICALLY
ARRANGED, VALUES FOR BOTH SHALL BE SUBMITTED, SEE SHEET 2.
2. THE MINIMUM PUMP NPSH AVAILABLE THAT OCCUR DURING MODE E MUST BE EQUAL TO OR 12. 19,42, 43 AND 44 ARE NO LONGER USED AS FLOWPATH IN MODE E DUE TO REMOVAL OF
GREATER THAN 24 FEET. HEAD SPRAY CAPABILITY.
3. ELEVATIONS ARE NOT INCLUDED IN P VALUES GIVEN. ELEVATIONS SHALL BE INCLUDED WHEN 13. THE PRESSURE DROP ACROSS THE SUCTION STRAINER DURING LOCA MITIGATION IS
DETERMINING FINAL VALUES FOR THE EMPTY DATA BANKS. DETERMINED IN ACCORDANCE WITH REGULATORY GUIDE 1.82 REV.2 AND THE BWR OWNERS
4. DASHED LINES INDICATE FLOW DOES NOT PASS THROUGH THESE POINTS. GROUP "UTILITY RESOLUTION GUIDANCE FOR ECCS SUCTION STRAINER REPLACEMENT'.
5. SERVICE WATER CROSS-—TIE SHALL BE SIZED TO FLOW 3280 GPM. 14. THE MINIMUM PUMP NPSH AVAILABLE THAT OCCURS DURING MODE C—2 MUST BE EQUAL TO OR
6. LINE SHALL BE SIZED BASED ON FLOW SHOWN ON FUEL POOL PROCESS DIAGRAM. GREATER THAN 16.6 FEET.
7. TABLE 1 INDICATES VALVE POSITIONS DURING VARIOUS MODES OF OPERATION. 15. THE MINIMUM PUMP NPSH AVAILABLE THAT OCCURS DURING MODE G MUST BE EQUAL TO OR
8. SHUTDOWN OPERATION MAY BE INITIATED AT MAXIMUM REACTOR VESSEL PRESSURE OF 13@ PSIG. GREATER THAN 20.2 FEET.
18, THE PRESSURE SHOWN AT POSITION 1 ON MODE C—2 IS A MIN.VALUE AT PEAK POOL 16. DRAWING @—FP-@5555 IS THE PARENT DRAWING TO THIS FIGURE.
TEMPERATURE FOR NPSH CALCULATION. 17. SEE TABLE 6—9 FOR LONG TERM PRIMARY CONTAINMENT RESPONSE FOR VARIOUS RHR
11. THE WEIGHT OF WATER IN THE SHUTDOWN COOLING SUBSYSTEM PIPING, INCLUDING COOLING MODES.
THE HEAT EXCHANGES AND PUMPS, SHALL NOT EXCEED 225,000 LBS AT 78°F TO PREVENT 18. HEAT EXCHANGER DUTY AND TEMPERATURE VALUES OBTAINED FROM GE RHR Hx SPECIFICATION

DILUTION OF STANDBY LIQUID CONTROL NEUTRON ABSORBER BELOW MINIMUM REQUIREMENTS. (21A9227) AND PERFEX VENDOR MANUAL FP—-@5652.




UPDATED FSAR Revision: 24

DUKE REACTOR COOLANT SYSTEM Figure: 5-20
\ ¥ ENERGY@ AND CONNECTED SYSTEMS

CHAPTER 5 FIGURES Page: lofl

TOTAL HEAD 1) FEET

RESIDUAL HEAT REMOVAL PUMP CHARACTERISTIC CURVE (TYPICAL)

. 410
2l
pros r;\'\i‘->") z
@ 4110 g
2
-3 90
E 80
550 - =10
500 o
4 |-r.a°\
>
~J
Asa 4 50 4
v
u
™
400 - l-40 w
w
450 - %0
00 Hi800 10
[ Y
50 qlo00 I| Fio
200 1 1 ) 1 i 1 %00 Lo
o 1000 4000 [/ 1-Tatal [_¥aT-T] 18000 12000

U. % LALLOMS PER MIMUTE




d~ DUKE

T " ENERGY.

UPDATED FSAR

REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS
CHAPTER 5 FIGURES

Revision:

Figure:

Page:

24
5-21
1of1

"

ey

wanale

nev sarenr
PN

wr

REACTOR WATER CLEANUP SYSTEM PROCESS DIAGRAM

1500 aTan
sarvas

Laten

sk
i o

:I'l ﬁ!‘“
255 1045 pSla SEE NOTC 2 & & MODE *D° - REFUCLING OPERATON (MAX BYPASS) RS S 15 psia
135w ] :sj;plnlmulnh-unlu oinlowln winiwinlsaiajae renms L) |01 efaiatc eislml ol dujeloluloiel olels 22|z ]es| iz el oot =] 0 |3z
i 7 T Fam pa R AP IR A T TR Fogw oA 2021 204 1704 12041 263 | 24~ { 201 204 1162 [1n2 J 162 1 102 ec2 1 163 | 1211021 182 162 (294 2047 20 T T
L] $ 85 (1301 ¥5{151] 10d]) 48} 1034153 TCAPLRATURL 7 [123 1325 (13519 1125 | 1734 125123 112512311230 123 1291 138 (431 1238 a2 32311235 1330 42301277183 T~
A5 | grod] gFoie s aboab Fecic Fiia T r T 1 7 Tse
1 = 1 : [ 92 i 3
anivem — e — 30 —r S i bl e e
PRELTLAC A oo S —§ 4 10 Al e
o —d =~ T4 PRESSOPE I
s ra -
it - LA AT FRICTIN oy fore — FRICTIg peor coerRTELCE ar I ALOvanE PR
1 . FRICTION 2R0et
OPLAATING PROCEDRC: WX 6T LN TASEE FOU MCAT CNOWARGLRS
O PUrPS I DCNATIO x) - e
£ e v o Bt Gl CLEaue GPLRATING PROCE 2T N T CMIUOUT CLEaniNG OF REaCTGR
T iy UNICR FAATIR, Lk | MAIH PUMPS 1N OPERATTON VATER BURING REFUCLING
4 FRTCR MMBUCITTR b GHRaTION 2 MG Ry L0AD
3 POV N DD PR LN T ]
4 sa mrart 4 TICFER- BRI ICEPS N OPTRATIDH
S Fv I OPCRATIDN
& EMIIRC FLONY 15 DIZCHACCER (0 RAOWATTE DR CONDLHIER
HODE ‘B - STARTUP DPERATION, RS S _200_ Psla SEE NOTE 2 MODE "E - RIFUCLING ” 55 15 PSIA
o ) [ ¢] zF3 e Tal T ke e[ni winlalila ..mlapulz:lan|..|.‘,1,.,,.(,.r,.|,,|,.|;,a|,,|,e e rositios Ty [tz 1 ad+elslsirda]sJw]ulelofulnivlvlalelaalzeia]rialalalala xfnle
v o 23e] 230 [z3a proal 2w 23Tz eger [1IARY 0 T 07 WIT Ar] xTvaz | a2 10k ym j123liaaliaa lli“lﬂ 3 T a2y Ty e TiOV v le0al2041107]1u2 1 204 1734 | 2041 20e [2ud {29~ 102 | 162] 102] 102 | 102] 102 | 152 102 {204 | 204 ] 204 ] 204 ZCa} ]
o )-u;: NEER R AT mu»%ﬁ? m TR~ WAL F RS 1125 125808 1125 [125] 1251123 (1250125 §:2% | 125 [125] 1251 125 125 123] 125[ 125] 125] 051 125{ 125 s
L a3 FRLC33. FEis | “G Jase 1 =l I
—_———— —— k& R Hi e S > Sy U
. - —v e —w— — g F5—— % — — I et
T paoe coreaLLIE g
a= AMLOVARC PIPC FAIC RO DOORT —2d
. TRl Tien o comtagLED an 50 nane AGvaRE Al

—
4 TN IO ZER G a-c-.nu-
1 PO moorcRaTIon

'B

OFF 4 ENELL ST MEOUACED TU BapeAFTY 08 COSOENTIN

nsu POF sCaT Crimasliai

FRILIDN DATAT

THE b CLE
PPttt GPERATING PROCE DORY

L MAIN PUNPS It SPERATION

2 NG R, LD3D

1m0 reny (D33

o TILTER-DERWALITERS I OFERATIDN

T FCv W OPTRaTODN

&m0 avPaTT FLOU

CONTINUOUT CLTamInG OF RCACIOR
VATER DURING REFUCLING

- ! £ - - e . -
MODE C BLOWDOWN DPERATION MOLE “F* - WCT STAMDEY DEERATION P33 1063 Pt SEE NQTE 2 1 5
delsTelriaistmy 1) anIulof misivi leinsraladl B el & it el w2 .|.|.| [EEEY D Y D R O T L T LS .AI'uuTv\nl.maun P RS EEETIF F)
F1094 94 [9aj varsafvafro: i ENE] H Toize n i ~fral FETETY ) ER] R i T E 2 T ¥ 021 aF] roFy (621 | voil 1% (162 [24; Y I 12872403871 NI T 4833 15e A I 30)
TCrPCRA AT T Fearies Ae3iTin 345 45 34 ¥ (153 1 icarioa Toid ool =+ T T 16 e =i ;m J-s]{ -«1 FEE A7 XIS XE P D UNFF. WF T L T ;‘/1 g ]
FRCEY PRix T 7 [ A - 1 LY HERI] il
1 YD)
Figv v I TR A TR I I T IR TS TR At T N e —
Iq kel — > = AT N 12 172 1941443 RAztes 22—z — &
TEReIRATRL rp<sl*5.su 55345757 Sa% 199 | 1954 1631 52 W05 1105 Fa23 (10% 1008 17 P P TN IS 19313051 93 1 199 Pee eireg ,
:-tcn | 5 ua n T i1 b Lo e e oA ar e gor v ausvane re
LoV Gen T ] e g I
TERPCRA TN ¢ By 33[3aT)
PRLZS FILa o T 1 oot ¥ a(:‘vn [t bt
L g w0 hoe | 1z liau [P ERE) ”-’;’.',.E‘f:".'.‘.'ﬁ“..., s s
TCegratong ¢ bunl 3438851954315 43, 949 1 "
ARCLE P3ln 7 T ¢
At [ —ES —— % 4 — ——
[PRCTSURE
e
1] P T wgee 4 MAQuakT 1ot
FRCTIOn TAgeg

CPL>aliG PRACTDURS [, PROPP P

1 Mal PUHP [ OPERATY vt T :"f’;'{lg t'.:"ls_h WL .u.A

2 Prig UNDER WO LOAT !

D g OO L L

4 FUCCRe DM IZER Dn OALT4TION

3 FCw (M OFLRANDN

€ CHIW ALY 3T BTOWACED 7L @a2.aTf 33 JOWBENTC




&

DUKE
ENERGY.

UPDATED FSAR

REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS
CHAPTER 5 FIGURES

Revision:
Figure:

Page:

25
5-24

1of1

REACTOR WATER CLEANUP SYSTEM FUNCTIONAL CONTROL DIAGRAM

TYPICAL FOR PUMP CEg1
_— TYPICAL FOR PUMP Co@18

= == aat——nt T T T NUWAG UMAC NUMA Vi NUVA
' _! STANDBY LIQUID B21-XY-59498 21 -SOUOMB)G7I-XY=540NE zv‘fwgsg‘ B)[8 -959 B t"'959 B Eyﬁgs 8
| SES I REACTOR LOW /e /A CONTROL SYSTEM DIFFERENTIAL [RM A AM N8 A RM A" AT T
[CONTROL SW [CONTROL SW WATER LEVEL (3T G/ PUMP RMS FLOW CH CH CH CH C
IN "START" IN "START" SEAL IN BﬁAM N TIME |A1—1 CR A1-2 CR CR Ad—1 CR AS5-1 CR A6—1 CR
, |_PosITION POSITION REF. 1 REF. 2
y [RMST CR RMS 42¥ [ CR | 1 & NOTE 8
! 1
| | NOTE 3 £
e — - CONTROL =¥ CONTROL SW R MANUAL 1/
SEAL IN N "OPEN" IN "CLOSE" EAL IN ON L
;mE; CE;';;GLZ:DC:;B POSITION POSITION STATION
* * RM
ENERGIZE §-30 42 CR RMS | CR RMS 42 CR CR LOW PRESS IGH PRESS
MIN. TIMER TIMER RESETS AUTOMATICALLY UP—-STREAM DOWN—STREAM
AFTER TIME DELAY IS TIMED OUT ggLVE F@33 OF VALVE F@33
MISSIVE _CUFR'E‘Y‘ {3 |LOCAL Y, Jrocal]
UNL AIR NT/ |EXHAUST
ISOLATION_ SIG ===+ PNEUMATIC —=
VALVE MO VALVE MO
FB@1 NOT F@@4 NOT PRESS COgVERTER
FULLY OPEN|  |FULLY OPEN 5451 Local
MIT [ ON T] ON
PERMISSIVE SHIvANVE éVWTICHVALVE NOTE 1 EXHAUST
WHEN VALVE PUMP
MO_ Fgg1 DISCHARGE - -
LOW_FLOW PERMISSIVE | SOLENOID | PERMISSIVE
dops ] LP & ':giN A‘Vg% CER Ve PILOT WHEN
g, 15 ghos PILOT IS | oe-everoizep | PLIOT IS
TMIT ] ON ENERGIZED LOCAL | OE-
VN VAL UMP COOLING|  [CONTROL SW \SHCH] vAIVE / " SO n
MO FOG4 WATER TEMP. IN "STOP" NS lige
HIGH POSITION T
A=, p | [Rws RMS NOTE 2 {
OPEN CLOSE- VALVE CLOSED
AL l PILOT DE—ENERGIZED
X Y REVERSING CONTACTOR 42 * RO F@33] LOCAL
’C?)\ ’(?\ CLEAN—UP SYSTEM ISOLATION VALVE MO F2@1 (AC OPERATED) BLOWDOWN FLOW CONTROL VALVE AO F@33
TYPICAL FOR MO F@B4 EXCEPT REVERSING
START _ | STOP CONTACTOR 72* (DC OPERATED)
PUMP STARTER 42 *
CLEAN-UP RECIRC PUMP COZIA NOTES:
1. INTERLOCK PUMP START—UP CIRCUIT WITH PUMP DISCHARGE LOW FLOW SWITCH TO PERMIT PUMP TO BE STARTED.
TYPICAL FOR CLEAN-UP RECIRC PUMP CO@B PUMPS TRIP OFF AFTER START IF FLOW IS NOT ESTABLISHED AFTER A TIME DELAY OR IS INTERUPTED,
2. INFORMATION ON ALARMS. VALVE INDICATING LIGHT REQUIREMENTS AND PROCESS INSTRUMENTATION REQUIREMENTS
WHICH ARE NOT SHOWN ON ECD, MAY BE OBTAINED FROM THE SYSTEM P&ID REFERENCE 3.
NOTE 3 NOTE 3 3. CONTROL SWITCH 3—-POSITION SWITCH SPRING RETURN TO BLANK UNLESS OTHERWISE SPECIFIED.
ICONTROL SW ICONTROL SW ICONTROL SW ICONTROL SW . T
IN "OPEN TN CLOSE SEAL IN gl N *CLoser SEAL IN 4. SELECTOR SWITCH 2—POSITION MAINTAINED CONTACT SELECTOR SWITCH UNLESS OTHERWISE SPECIFIED.
POSITION POSITION POSITION POSITION 5. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS SEE INSTRUMENT DATA SHEET LISTED IN NPL FOR
RMS | CR RMS 42% [ CR RMS | CR RMS 42% | CR EACH INSTRUMENT.
6. ALL EQUIPMENT & INSTRUMENTS ARE PREFIXED BY SYSTEM NO.G31OR G33.
7. ALL MOTOR OPERATED GATE VALVES REQUIRE SEAL-IN. MOTOR OPERATED GLOBE TYPE VAVLES DO NOT
REQUIRE SEAL-IN.
UZEEQ"S‘S&}\‘(EE SH’EMI%ILVE P%/i}_\g% 8. SIGNAL USED TO CLOSE ISOLATION VALVE F@84 ONLY.
IS CLOSED IS CLOSED OR 9. B21-XY—5040A CH A1—1, Al—2, A2—1, A3—1, Ad—1, A5—1, A6—1 AND B21-XY—59498 HI DIFF FLOW CLOSE
LIN/TORQUE] VALVE FE@1. B21-XY—59498 CH Al—1, A1-2, A2—1, A3—1, A4—1, A5—1, A6—1 AND HI DIFF FLOW CLOSE
SWITCH| VALVE FO@4.
1. ALL PUMPS AND MOTOR_OPERATED VALVES MOTORS SHALL HAVE THERMAL OVERLOAD TRIP.
11. FOR PUMPS THAT CONTAIN CANNED MOTORS: CANNED MOTOR THERMAL NECK OR MOTOR WINDING
NOTE 2 NOTE 2 TEMPERATURE HIGH.
OPEN | CLOSE OPEN | CLOSE

REVERSING CONTACTOR 42 *

THROTTLING VALVES (SEE NOTE 7)

TYPICAL FOR VALVES MO F@31,
MO F@42 & MO F@44

REVERSING CONTACTOR 42 *

GATE VALVES (SEE NOTE 7)

TYPICAL FOR VALVES MO F@34 & MO F@35

LEGEND:
* = SWITCHGEAR DEVICE FUNCTION NUMBERS USAS SPEC. C37.2.
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SAFETY RELIEF VALVE (CLOSED POSITION)

SOLENDD
VALVE
ASSEMBLY AIR
OPERATOR
ASSEMBLY

L

]

MAIN PISTOM/DISC

BONNET/
l_~  SPRING
T sueassemsLy

PRELOAD SPRING :
MAIN PISTON '

MAIN DiSC

PILQT Oi5C
(SEATED!

CUTLET

STABILIZER
DIsC
[UNSEATED)

INTERNAL PORTING
CONNECTING UPSTREAM
SIDE OF STABILIZER
TO SYSTEM PRESSURE
AT VALVE INLET

SYSTEM PRESSURE

NOTE: BNP utilizes one solenoid valve, not two as shown.
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SAFETY RELIEF VALVE (OPEN POSITION)
SOLENOID
VALVE
ASSEMBLY AlR
OPERATOR
PILOT
DISCHARGE BONNET/
PORTING SPRING
SUBASSEMBLY
MAIN PISTON
CHAMBER TO '“i“ "é"
PILOT VENT PORT ' '
. - PILOT
LIS AS A S /it DisC
5555’)?55?5‘5?5&; Z>: {UNSEATED)
LS AAS S
Y WY Y STABILIZER
g /’;-j—’-/’///////;': ' DISC
sedridrierirre s H {SEATED)
PAAS ARSI SIS
IS NS LSS
;ZW MAIN PISTON/
LrArs S DISC PRELOAD
. SPRING
S— MAIN PISTON

INTERNAL PORTING T
CONNECTING UPSTREAM /ff PO
SIDE OF STABILIZER -
TO SYSTEM PRESSURE :
AT VALVE INLET

MAIN DISC

+

SYSTEM (HIGH) PRESSURE
\J
OISCHARGE (LOW) PRESSURE

NOTE: BNP utilizes one solenoid valve, not two as shown.
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