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OR!ENTAT'ON OF THE NUCLEAR BOILER SYSTEM
MENTS TO MEET SEPARATION REQUIREMENTS
(NCLUDES ASSOCMTED INSTRUMENT SUFFIX AND ECCS LOCATION)

L ——CONTAINMENT

/—RE ACTOR BUILDING

NOTES

1

2.

kN

4

S.

ENCLOSED EQUPENT AND COMPONENTS ARE TYPICAL FOR
STEAMLINES AND WAVE THE SAME PART NUMBERS
uru:ss orm:nvnsz NOTED.
MPLE: XXXB 1S ON LINE B"
EXAVBLE. XXXC 1 ON LINE *

SEE REFERENCE DOCUMENT 40 FOR THE SIZE Of 1?‘ NET
FUANGE FOR TRE SAFETY RELIEF VALVES {

PIPE_SIZES SHOWN ON THIS DRAWING ARE APPROXIMATE
EXCEPT AT POINTS OF CONNECTION WITH THE SUPPLIED
EQUIPMENT OR PIPING. THE ING

CHECK AND ADJUST PIPING SIZE N ACCORDANCE witH

HIS PIPING LAVOUT FOR CONFORMANCE WITH THE NUCLEAR
BOILER SYS' DESIGN SPECIFICATION 1B21—4010) AND
PROCESS DIAGQAIA (82110201

THE GLOBE VALVE F707 MAY NOT BE PROVIDED W

SNUTOFF VALVE IS SUPPLIED WITH THE LEVEL mmsun:n
L7004, ¥ THE SECOND SHUT-OFF VALVE IS PAR

L7004, THE DESICN PRESSURE FOR THIS INS' RW‘ENY

UNE 1S 8.62 UPa G ALL THE WAY TO LT004.

TO BE CONNECTED IN TO THE STRAIGHT RUN OF
PIPE DOWNSTREAM OF FOO9 WITH UPSTREAM AND

DOWNSTREAM STRAIGHT LENGTH FROM THE TAP TO
BI PRESSURE MEASUREMENT AS
E TO MEET ASME PTC 6 1964

stuu luRBlrt PARAGRAPH 4.74.

6. AN EXPANSION LEG SNA:‘L BE PROVIOED N THE NSTRWEN; LNE

7.

9.

10.

"

2.

TO THE CONDENSING POT. THE NSIL; SHALL HAVE A MAXINUM
CONDUCTANCE Of 4.103E-01 J/h.em?.*C.

FROVFSIONS FOR NSYRWENX LINE ISOLATION SHALL
H SUPPORTING DOCUMENTS 3 & 4.
ONE ORI'ICE SNALL B( INSTALLED IN EACH INSTRUMENT
LINE C CTED TO THE REACTOR ¢ODI.ANT PﬁESSU?E
BOUNDARY RCPB). ORIFICE SIZE 1S 8.
IMUM NUMBER OF ORIFICES PER Lmi s mt

. VALVE MOTOR OPERATORS AND PROT SOLENOIDS ARE AC
OPERATED UNLESS OTHERWISE SPECIFIED.

THE CONDENSIHG CHAMBER SHALL BE CLOSE COUPLED TO THE
50 WSTRU!‘NY L!NE NOZZLE BY A 50A PIPE, THE 50A

NOZZLE
SHTALL B[ LEVEL n 'h{ HORIZONTAL PLANE FOR ALL CONDITIONS
WITH}

THE I(SVRU“C T LINE CONNECTED TO THE BOTTOM

INSIDE T L DROP
FROM THE CONDENSING CHAMBER TO THE CONTAINMENT WALL, SHALL
NOT EXCEED 0.9 METERS. AT TME BOTIOM CONNECTION 0 THE
CONDENSING CHANBER. THE INSTRUMENT LINE SHALL BE 23A PIPE,
BUT PRIOR TO PENETRAYNG THE PRIMARY CONTAINMENT, SHALL BE
REDUCED TO 20A
IN ADDITION, THE COMNSNG CHAMBER HAS A 25A DRAMN LINE WHICH
DRAINS THE EXCESS CONDENSATE OR WATER TO THE VARIABLE LEG NS!RU—
MENT LINES FOR TME RPV WIDE RANGE WATER LEVEL INSTRUMENT
TLEXBI,ITY SNALL BE PROVDED N "ﬁ NSTRUHENT L“ D

NDENS! IAMBER DRAI! R THAT THE CONDE! HAMBER
IS FREE TD IIOVE wiTH T’{ RIACYOR VESSEL AS 1T TKERMN.L\‘ EX?A DS
AND_CONTRACTS. YNERﬂM. EXPANSION SHALL NOT CHANGE THE ELEVATION

lﬁiR WITH RESPECT TO THE RPV INSTRUMENT

LNE NO2ZLE BY NORE THAN 3 mm.

INSULATE THE SO0A PIPE WHICH AT'ACP!S THE ”v |NSTRU|£N'
LINE NOZZLE TO THE CONDENSING CHAMBER WITH

AS A MAXMUM CONDUCTANCE OF 4. WSE-OI J/ne - *C.
THE ULATION SHALL EXTEND FROM THE RPV INSTRUMENT LINE
NOZZLE TO THE CO'DE SNG CHAMBER, THE G CHAMBER

THE INSTRUMENT LINE FROM THE CONDENSING CHAMBER TO‘D(

CONTAINMENT PENETRATION SHALL NOT BE INSULATED. THE 25A
DRAMN LINE SHALL BE INSULATED,

LOCATE THE TEE AS CLOSE AS POSSBLE TO REACTOR VESSEL.

THE MAXIUM OP[RAYNG PRESSURE Ol' AT LEAST 2.82 wPo G,
AND TEMPERATURE FOR THE PORTION THE MAN STEAS

AND DOD? 10 BE ﬂEYEmlPED B8Y THE DESIGNERS OF THE
MAN CONDE“SER SYSTEM.

lDCATE THE DRAIN LINE 20A—-NB—-542 AND ASSOCIATED
FOR DE"EC"‘B TNE LEAKAGE AS CLOSE
AS PRACHCAL 10 THE R

FOR DETARLS, SEE 81-D021 & DO2S.

THERMAL SLEEVE 1S SHOWN AS ONE POSSIBLE METHOD

CO\IWY AT BETWEEN RCIC/RHR/CUW AND fEEDlATER
S REAMS., OTHER METHODS WHICH MEET APPLICABLE
REOWEI‘NTS MAY BE USED.

5. SPRING CLOSWC CHECK VALVE, SPRING ACTUATOR HELD W OPE'I

7.

POSITION BY AR PRESSURE DURING NORMAL OPERATION. ¥ NO
OTHER CHECK VALVE BETWEEN THE REACTOR ANO THE FEEDWATER
PUMPS 1S DESIGNED TO CLOSE PRIOR TO APPRECIABLE FLOW
REVERSAL. FDO3 SHOULD BE INTERLOCKED TO DUMP AR PRESSURE
AUTOMATICALLY ™ THE EVENT ALL FEEDWATER PUNPS TRIP.

TRANSITION FROM 250A TO 300A PPING TO BE DETERMINED
BY THE PLANT ARRANGEMENT OF THE SRV DISCHARGE LINES.

SRV D’SCNARGE UNE PWING 10 ‘IHE OQUENCHER SHALL Bic QUALITY

POOL_SHALL BE NON-DESTRUCTIVELY EXAMINED TO THE REQUIREMENTS
OF ASME BOWER AND PRESSURE VESSEL CODE, SECTION W, CLASS 2.

NOT USED

WHEN ALL rEEownEﬂ FLOW 1S THROUGH A LOW FLOW FEEDWATER

».
CONTROL VALVE, ONE FEEDWATER LINE TO THE REACYOR VESSEL

20.

LIS
£ SHUT-OFF TO WINIZE THERMAL CYGLING OF T E FEEONATER

noZZLES ON THE RPV. WITH BOTH FEEDWATER LINES OP! FLOY

MAY OSCILLATE !E‘W[EN THE TWO LINES DUE YO THE ?AR!IALLY

OPEN CHECK VALVE,

ROUTE THE PIPE THROUGH THE MANHOLE WN BETWEEN THE
DRYWELL AND THE RPV FLANGE.

21, WATER LEVEL INSTRUMENTS FOR VARIOUS RANGES ARE CALBRATED AS
STA E B[ OW ;LLRE'A“R LE.VEEé SVITCN SE"’O!N;:S'A?: NOMINAL..

WCE mmr mcumsn THE conumuzm BUR.DING TEMPERATURE
ASSUNED TO BE 26.

A. FUEL ZONE: THE MSYRMNlS Aﬁi CALIGRATCD FOR SA‘URATED
WATER AND STEAM CONOITI kPo G IN THE VESSEL
DRYWELL WITH NO PUMP LOVI
REFERENCE DOCUMENT UNDER THE FOLLOWING RDENT!HES

s RANGE: THE BSTRULENTS AR CALBRATED FOR 7.07 WPo 6
OTHE VESSEL 572 N THE DRYWERL AD, 48,65 & ARE TO BE USED i CONJUNCTION WITH THIS DI
SUB-COOLMG BELGW THE MDDLE WATER LEVEL NOZSLE. " MPL NO.
c :agwgw EANGE: (SAFEGUARDS AND FEEDNATER) THE INSTRUMENTS 1 WATER QUALITY REQUREMENTS AN-3040
AL ATED WATER A
o W THE VESSEL AN 538 € W THE DRTWELL: 2. REACTOR PRESSURE VESSEL SYSTEM. 1CD B11-2020
D. SWUTDOWN: THE WSTRUMENT IS CALIBRATED FOR 48.04C WATER 3. NUCLEAR BOKER SYS, P&ID DATA B21-1010
AT O MPa M THE VESSEL AND 36.7°C I THE ORYWEL 4. NUCLEAR BOILER SYSTEM, PFD 821-1020
2215 TEMPERATURE ELEMENT Pt 821-TE032 MAY BE LOCATED ON The 5. NUCLEAR BOER SYSTEM, 180 821-1030
RPV HEAD Vi YWE( ' i€ YOR"O"RA,[ VALVES uPL 5. NOT USED
B821-F019 AND 32 FO2 THE F
SAiriep, Tve FEMPERATURR  ELEMENT ue azu'r:on SHALL NoT 7. nOT usED
B weLlENCED BY RATURES VPSTREAN
oo 0 GR-DPERATED VALVE KPL B71-F 010 WHEN TRERE 1 TERO sowotusso e
AR T mOuoH THE W07 OR~GPERATED VALVES B21-FOTD & B21-1020.
2. CONTROL ROD DRIVE SYSTEM, P&ID c12-1010
23.UNLESS OTHERWISE INDICATED, ALL REFERENCED MPL ARE PREFIXED BY B21~. 1. REACTOR RECRCULATION SYSTEW, P&ID 311010
24.SCE AW STEAU PRING DESIGN SPECFICATION (821-G0g1 ,
FOR T SPGB SEomecs S A9 AcABLE 't. FEEDWATER CONTROL SYSTEM 18D ¢31-1030
PIPING N AM INBOA -
CONTAMNMENT 1SOLATION VALVES. 2. FEEDWATER CONTROL SYSTEM, IED C31~1040
25 555 recomaTen P ocson setcrieaTon @210 3. REMOTE SHUTOOWN SYSTEM, D 61-1040
", ACT ITECT 3 -
O T PIRG BETWELN ToE FEEDWATER LINE INBOARD Ao GUTBOARD 4. REACTOR PROTECTION SYSTEM, £ cr-ias0
counmu:m ISOLATION VALVE! 5. RECIRCULATION FLOW CONTROL SYS. 8D €81-1030
26. QPERATION OF 2 OF 2 MANUAL SWITCHES. 1S REQURED FOR CANCED 16. RECIRCULATION FLOW CONTROL 5¥S, €D c81-1040
OPERATION OF THE 8 SRV'S USED FOR THE Al
7. RESIDUAL HEAT REMOVAL SYSTEN, PAID E£n-1010
BT R O ERCOIbE Ve T1 1 FOR SYSTEM IDERTIFICATION 18. RESIDUAL MEAT REMOVAL SYSTEW, 1BD £11-1030
25, PNEUMATIC SUPPLY FROM REFERENCE DOCUMENT 33 9. MGH PRESSURE CORE FLOODER SYSTEM, 18D £22-1030
20, LEAK DETECTION AND ISOLATION SYSTEM, 1BD £31-1030
2. éégigﬁgﬁggﬁézﬁ?}%}%?ﬁ%}Rnﬁgé' . 21 LEAK DETECTION AND (SOLATION SYSTEM, (ED £31-1040
R IN NT i APS. 'UN A IN Ul LINE o
Frou Toe e -zsou?" e FLow ReSTRETOR 10 Tt Eloow 22 REACTOR CORE ISOLATION COOLING SYSTEM, P&ID E51-1010
LEVI H AL PLA WITHIN M ALL "
e AL SLANE WITHIN 0.50 Clt £ 08 ALt aLL 23.REACTOR CORE ISOLATION COOLING SYSTEW, 18D £51-1030
& mcusn vzwncnu AND cxv:uok SOWNNARD. INE 25 PPE SHALL 74, REACTOR WATER CLEANUP SYS, P&ID £31-101
cou'rmuzm WAL e 29 e Sialt be Rsnuczn 1o 208, FLEXBLITY 25, LIOUID W, ASTE SYSTEM, P e
SHALL BE PROVIDED IN THE 25A AND 20A PIPE SUCH THAT THE CONDENSIN 5. LIOUID WASTE. RADNASTE SYSTEM, P&tD o
CHAMBER MOVES WITH THE RPV AS IT THERMALLY tXPAWS AND CO'"“AC"S 26.LOW CONDUCTIVITY WASTE, RADWASTE SYSTEM, P& K17-1030
0. ﬁg}.‘;“g.',,",’.‘ g anon s s 's::’"m::" Sonoveranee or 27. TURBINE MAIN STEAM SYSTEW, PAD Nn-1010
= . c Nm‘ 10N L z o
EX’E.‘S' ST lM ‘TAP go X mzo Y o ms’ku:nw‘t‘zo B. CONDENSATE AND FEEDWATER SYSTEM, P&iD N21~1010
NDING INSTRUMENT LINI Hi INT Al T INTRI YSTi -
TAP 70 THE JUNCTION WITH THE DOWNWARD EXTENDING INSTRUMENT 29, TURBINE CONTROL SYSIEM. 18D N32-1030
LWE SHOULD BE LESS THAM OKE () WETER. 30. TURBINE CONTROL SYSTEM, IED N32-1040
51 1, OTOR-OPLRAIED VALVES Glovs 1. B21-7007ARD B TIE CAENN-0P 1. STEAM BYPASS & PRESSURE CONTROL SYS, IED c85-1040
Y WAT 2. oo
BE DELETED 1 THE RPV TCEOWATER NOZZLE FATIGUE USAGE T8 S10 WITHOUT 72/ MAIN CONDENSER H61-1010
THE CUW SYS FEEDWATER LINE SELECTION FEATURE. 33 INSTRUMENT AR SYSTEW, PAID £52-1010
32 10 THERUAL SLEEVE Swows uAY B BELETED ¥ THE STRESS 4. HICH PRESS NITROGEN GAS SUPPLY SYS, PA&ID PS4=1010
ANALYSIS SHOWS THAT IT IS NOY 5. VALVE GLAND LEAKAGE TREATMENT, RADWASTE SYS, PAID X17-1010
| -
33, SEE REFERENCE DOCUMENT 3 FOR THE INSTRUMENT SETPOINT 36. SAMPLIG SYSTEM, PAD por-1010
REGUIREMENTS. 37.NOT USED [
34.£0 TERFACE CONNECTIONS. SEE THE USIV EQUPMENT RECUREMENTS, J8.NOT USED -
SPECFICATION SUPPORT DRAWNG MPL FOOB AND 39. ATMOSPHERIC CONTROL SYSTEM P&ID 131-1010
H0. MAIN STEAM PIPING EWMNY REUURE“NTS B21~-G001

35.FOR VENT AND DRAB LINES OPEN TO YHE ATMOSPHERE
DOWNSTREAM OF THE OUTBOARD SHUT-OFF VALVE. THE
FOLLOWING BOUNDARY CONDITIONS APPLY:
MAXIMUM OPERATING PRESSURE ~ 0 MPa G
MAXIMUM OPERATING TEMPERATURE - 66°C
DESIGN CLASS AND OA CLASS -~ 7G
SEISMIC CLASS = C

SPECIFICATION SUPPORT DRA

X DENOTES THAY THIS COMPONENT IS PART or AN
Asstmn vaRE THE ENTIRE ASSEMBLY HA

36. PIPING DESIGN SPECIFICATION AS FOLLOWS:

A MAXIMUM OPERATING PRESSURE = SEE SPECIFIC BOUNDARES ON DRAWING ** REFERENCE NFORMATION 10 O PROVIDED AS: INTERFACE.
B. MAXIMUM OPERATING TEMPERATURE — SEE SPECIFIC BOUNDARIES ON DRAWING MATION
C. MATERIAL - SEE TABLE 5 SHOWN ON THIS DRAWING OR "S VER’F(CAYIGN
D. PIPING TMICKNESS - SEE TABLE 5
E. ASME CLASS - SEE SPECIFIC BOUNDARIES ON DRAWING
F. OUALITY CLASS — SEE SPECFKC BOUNDARIES ON DRAWING
G. SEISMC CLASS ~ SEE SPECIFIC BOUNDARIES ON DRAWING
H. FLUID ~ SEE TABLE §
37.THE RELEE VALVE F708 15 NOT REQURED IF INTERNAL PROTECTION MPL_NO.
15 PROVOED WITHMB L1004 TO LM THE DFFERENTIAL PRESSURE SUPPORTING DOCUMENTS _
ACROSS THE SENSING ELEWENT 1 NUCLEAR PLANT SYSTEM STRUCTURE A10~3010
38. THE INSTRUMENT LINES SHALL BE SEISMIC CLASS As FROM 2 PIPWNG AND INSTRUMENT SYMBOLS At0-3030
THE LAST ANCHOR POINT TO THE PRESSURE TRANSMITTERS 3, CLASSI?CATION AND CONTAINMENT A-1030
PTO28 AND PT301 SOLAHON DIAGR,
4. PROCESS msrmnnmon REQUREMENT SPEC AN-3030

39. PﬂOVlBES INTERFACE BETWEEN SEISMIC CATEGORY |
AND NON~SEISMIC CATEGORY PIPING.

40. THE MAXRIUM OPERATING TEMPERATURE OF THE FEEDWATER
LINE_FROM THE SEISMIC INTERFACE YO THE UPSTREAM SIDE
OF THE MOTOR OPERATED VALVE WPL B21-FODT SHALL BE
DETERMINED BY THE DESIGNER OF THE FEEDWATER SYSTEM.

41 PIPE WITH A DES(G& PRESSWE OV 2.82 MPa G OR GREATER
SHALL HAVE 1TS ALL_THICKNESS NO LESS THAN THAT
A STANDARD VEK.‘-HX P, mcm THAN STANDARD WEIGHT
PIPE SHMALL BE USED IF REQUIRED BY THE DESICN PRESSURE OR
OTHER REOUIREMENTS.

42. VALVES WITH A o:s-cu PRESSURE OF 2.82 MPa G OR
GREATER SHALL BE A MINIMUM OF CLASS 300, OR OF A
HIGHER CLASS if REQUIRED BY YHE DESIGN PRESSURE.

43. THE FLOW CONTROL STATION CONTAINS THE EQUIPMENT NECESSARY
FOR LOCAL FLOW INDICATION AND LOCAL FLOW CONTROL.

MPL NO. 821-1010
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TABLE 4; SUFFIX LETTER ASSIGNMENTS FOR SAFETY/RELIEF VALVES AND SSOCIATED EQUIPMENT
SAFETY/RELIEF VALVE F010 P 3 M [ S 8 [3 E [ D
TEWPERATURE ELENENT TE020 2 7 ] 3 s 5 3 3 y 0
o AD: MAIN STEAM UNE
SOLENOD VALVE[ ADS 2
RV 2 3 ] [ S 8 [3 £ U D A B
AGO3
ACCUMULATORY 504 G 3 W 3 B E] [3 3 [ o «
F026 g
CHECK VALVE Itozs 3 3 1 3 T ] 3 3 [ ) 2 é
SRV OPEN P J G s ] K u 1] N H T c L F R A
CLOSE
YONTQRNG | CouPUTER o NCO43 | NCO42 | NCO43 | NCO44 | NCO4S [ NCO46 [ ncoa? | neoas | ncoas | ncoso | ncost | ncos2 | ncos3 | ncoss | coss | NCOSs | NCOS? | ncoss
s Teo Teo {881 Jo2r |63l |81 |82 |8z |ez1.. |Bzr 621 821 ez 21 Y82y F621 fez1
 COMPUTER WPUT /8 Ne023 | Neozs | nco2s | NC026 | NCo27 | NCo28 | NCO29 | NCO30 | NCO31 | NCO32 | NCO33 | NCO34 | NCO3S | NCO3S | NCO3T | NCO3B | NCOI9 | NCO4D
SPRING SET PRESSURE 792 | 792 | 799 | 799 | 705 | 7.9 | 808 | 805 | 806 | s0s | 813 | 813 | sa3 | 813 | 820 | 820 | 820 | 820
SPRING RESEAT PRESSURE 737 | 757 | 744 | 7.46 | 744 | 748 | 730 [ 7.50 | 750 | 750 | 756 | 756 | 756 | 756 | 7.63 | 763 | 7.63 | 7.63
RELIEF SEY PRESSURE 7o | 738 | 765 | 765 | 7.65 | 765 | 772 | 72 | 702 | 732 | 799 | 779 | 779 | 779 | 788 | 786 | 785 | 7.86
RELIEF RESEAT PRESSURE 200 | 707 | 714 | 704 | 706 | 200 | 220 [ v | 22 | 72 | 728 | 728 | 728 | 728 | 735 | 735 | 7.3 | 738
PTO07A THRU D/ 22 OF
PS=2607A-6 THRU D=6 | AB.CH)
PTOQ7A THRU D/ 22 OF
PS-2607A-5 THRY D=5 AB.CO|
PTOQ7A THRU D/ 22 OF
PS~Z607A—4 THRU D-4 ABCD
PTOO7A THRU D/ 22 OF
PS-2607A~3 THRU D-3 ABCD
PT007A THRY D/ 22 OF
PS=2607A=2 THRU D~2 ABCD
PTOQ7A THRU D/ 22 OF
P5-2607A-1 THRU D-1 28CO
» COMPUTER INPUTS FOR SRV POSITION SEE PERFORMANCE HD"”OM AND CONTROL SYSTEM C91~4010
TABLE 2 ELEVATION CORRELATION CHART
CONTROL ROOM WATER LEVEL INDICATION AND TRIP LEVELS
(COLD VESSEl REACTOR VESSEL SEENOTE D)
L 1)
REFERENCE cm Al F WATER LEVEL ~ [POST ACCOENT AFEGUARD! [ FEEDWATES
R R e Pooww Erwwrat
L
RANGE. WIDE RANGE NARROW RANGE SHUTDOWN. WELL
LIS 2603A5.| LIS 2601A,
LI 606A&B CDEF.C&H | B.LAD L) 603 L1 604
1800.0 ¢em
21086 em TOP INSIDE 1282.5 cm .
OF HEAD 180
INSTRUMENT 6336 em Fic. 3
LINE NOZZLE SAFETY/RELIEF VALVE ORIENTATION
1534.4 cm, MAN STEAM £50.4 cm AND STEAM PIPING LINE SIZES
LINE NOZ2LES
080 em | 5000 em TABLE 3 WATER LEVEL TRI® FUNCTION
8 4844 cm [ 4844 cm REACTOR INSTRUMENT
85.5 em VESSEL | DESCR®TION OF TRIPS PROVIDING NoTES
LEVEL TRIP SIGNAL
Hi-ALARK d 448.6 cm
7353
Bazdem 4 NORMAL 3835 em 25,6 cm TRIPS RCIC TURBINE LS-Z601A~1 THRU D=1 | NARROW RANGE
LOW AUARM 305 TRIP HPCF INJECTION VALVES LS~Z601A-1 THRU D=1 | NARROW RANGE
8 CLOSE MAWN TURBINE STOP VALVES | SEE REFERENCE NARROW RANGE
3 380.8 em 3808 cm TRIPS FEEDWATER PUMPS DOCUMENRY 12
85,7 cm
1267.3 em
ERARATOR 3555 em Y 3355 em 3585 cm 7 MIGH LEVEL ALARM NARROW RANGE
12232 em__JsoTTom of SEE REFERENCE
YER SKIRT
ﬁ;%ﬁ,& 1222.0 em | PR 4 LOW LEVEL ALARM (RRS FLOW DOCUMENT 12 NARROW RANGE
(NARROW RANGE) 2 2632 em RUN BACK ON TRIP OF FEED PUNP)
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TABLE 5 PIPING SPECIFICATIONS TABLE 5: PIPING SPECIFICATIONS (CONTD) TABLE 5: PIPING SPECIFICATIONS (CONTD) TABLE 5: PIPING SPECIFICATIONS (CONTD) TABLE 5: PIPING SPECIFICATIONS (CONTD) TABLE 5: PIPING SPECIFICATIONS (CONTD)
APE  |SCHEDULE MATERIAL | FLUID MIPE  |SCHEDULE |MATERIAL | FLUID ARE |SCHEDULE MATERIAL | FLUD iRE SCHEDULE |MATERIAL | FLUID MR |scHEDULE MATERIAL | FLUID RRE " |SCHEDULE MATERIAL | FLUID
ao1 ok cs w 081 60 ss s 161 80 cs S 241 ok ss N 700 80 ss s 780 ok cs s
002 Hk cs w 082 60 ss s 162 80 cs s 242 * % ss N 701 *x ss w 781 *k cs s
003 100 cs w 083 N/A cs B 163 80 cs s 243 ok ss N 702 ok sS W 782 ok sS B
004 100 cs w 084 80 cs s 164 80 cs s 244 K ss N 703 80 ss s 783 K ss s
005 100 cs w 085 60 ss s 165 80 cs s 245 *x ss N 704 *x ss w 784 *x ss s
006 100 cs w 086 60 ss s 166 80 cs s 246 ok ss N 705 ok ss w 785 ok ss s
007 Hk cs w 087 N/A cs s 167 80 cs s 247 * % ss N 706 80 ss s
008 ok cs W 088 80 cs B 168 80 cs S 248 *x ss N 707 *x ss w
009 100 cs W 089 60 ss s 169 ok cs s 249 K ss N 708 ok ss w
a10 100 cs w 090 60 ss s 170 Hk ss N 250 * ss N 709 80 ss s
o1t 100 cs W 091 N/A cs B 71 ok sS N 251 ok ss N 710 ok sS W
012 100 cs w 092 80 cs s 172 *k ss N 252 % ss N 711 ok ss w
013 Hk cs w 093 60 ss s 173 Hk ss N 253 *x ss N 712 80 ss w
014 Hok cs w 094 60 ss s 174 wk ss N 254 160 cs w 713 ok ss w
015 *k cs w 095 N/A cs s 175 Kk ss N 255 60 | cs w 714 80 ss w
016 ok cs W 096 80 cs B 176 ok sS N 256 160 cs W 715 ok sS W
017 Hk cs W 097 60 ss B 177 ok ss N 257 160 cs w 716 80 ss w
018 ok cs W 098 60 ss s 178 ok ss N 258 160 cs s 717 *x ss w
a19 ok cs w 099 N/A cs s 179 ok ss N 259 160 cs s 718 80 ss w
020 *k cs w 100 80 cs s 180 ok ss N 260 60 | cs s 719 *x ss w
021 ok cs W 101 60 ss s 181 ok sS N 261 160 cs s 720 80 sS W
022 Hk cs W 102 60 ss s 182 ok ss A 262 160 cs s 721 oK ss w
023 80 cs s 103 120 cs s 183 ok ss A 263 160 cs s 722 80 ss w
024 ok cs s 104 160 cs s 184 ok ss A 264 160 cs s 723 ok ss w
025 80 cs s 105 160 cs s 185 *ok ss A 265 60 | cs s 724 80 ss w
026 ok cs B 106 160 cs B 186 ok sS A 266 ok cs B 725 ok sS W
027 80 cs s 107 160 cs s 187 ok ss A 267 K cs w 726 80 ss w
028 *k cs s 108 160 cs s 188 *k ss A 268 *k cs w 727 *x ss w
029 80 cs s 109 ok cs B 189 ok sS A 269 ok cs B 728 ok cs S
030 Hok cs s 110 *k cs s 190 % ss A 270 % | CS s 729 *x ss w
031 N/A cs s 11 ok cs B 191 Hk sS A 271 ok cs B 730 ok sS s
032 80 cs s 12 % cs s 192 ok ss A 272 * K cs s 731 ok ss s
[ o33 80 ss s s * % cs s [ o3 ok ss A 275 160 cs s ) [ 732 80 ss w [
034 50 ss s 114 ok cs B 194 ok sS N 733 ok sS W
035 N/A cs s 115 * K cs B 195 *k ss N 734 80 ss w
036 80 cs s 116 ok cs s 196 ok sS N 500 ok cs W 735 *x sS W
037 60 ss s 17 K cs s 197 ok ss N 501 160 cs w 736 80 ss w
038 60 ss s 118 *k cs s 198 ok ss N 502 160 cs w 737 *x ss w
039 N/A cs s 119 ok cs B 199 ok sS N 503 ok cs W 738 80 sS W
040 80 cs s 120 *x cs s 200 Hk ss N 504 160 cs w 738 *k ss w
041 60 ss s 121 *x cs B 201 ok sS N 505 160 cs w 740 80 ss w
042 60 ss s 122 ok cs s 202 ok ss N 506 ok cs s 741 ok ss w
043 N/A cs s 123 *x cs s 203 Hok ss N 507 *k cs B 742 80 ss w
044 80 cs s 124 ok cs s 204 ok sS N 508 ok sS N 743 ok sS W
045 60 ss s 125 *k cs s 205 *k ss N 509 *x ss A 744 80 ss w
046 60 ss s 126 *k cs s 206 % ss N 510 % ss N 745 *x ss w
047 N/A cs s | 127 ok cs s | 207 ok ss N 511 ok ss A 746 80 ss W
048 80 cs s 128 *k cs s 208 *k ss N 512 *% ss N 747 *x ss w
049 60 sS B 129 80 cs B 209 ok sS N 513 ok sS A 748 80 sS W
050 60 ss s 130 80 cs s 210 ok ss N 514 ok ss N 749 ok ss w
as1 N/A cs s 131 80 cs s 211 *k ss N 515 *ok ss | A 750 80 ss w ]
052 80 cs s 132 ok cs s 212 ok ss N 516 ok ss N 751 ok ss w
053 50 ss s 133 80 cs s 213 Hk ss N 517 *% ss N 752 80 ss w
054 60 sS B 134 80 cs B 214 ok sS N 518 ok SS N 753 *x sS W
055 N/A cs s 135 80 cs B 215 ok ss N 519 ok ss N 754 80 ss w
056 80 cs s 136 80 cs s 216 ok ss N 520 % ss N 755 *x ss w
057 60 ss s 137 80 cs s 217 ok ss N 521 ok ss N 756 80 ss w
058 60 ss s 138 80 cs s 218 Hk 55 N 522 ok sS N 757 ok 55 w
059 N/A cs B 139 80 cs B 219 ok sS N 523 ok SS N 758 80 ss w
060 80 cs s 140 80 cs s 220 ok ss N 524 ok ss N 759 ok ss w
061 60 ss s 141 80 cs s 221 ok ss N 525 % ss N 760 80 ss w
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067 N/A cs s 147 80 cs s 227 ok sS N 531 ok sS N 766 ok sS s
068 80 cs s 148 80 cs s 228 Hk ss N 532 ok ss N 767 oK ss w
089 60 sS s 149 80 cs s 229 % ss N 533 % ss N 768 *x ss s
070 50 ss s 150 80 cs s 230 ok ss N 534 ok ss N 769 ok ss w
a71 N/A cs s 151 80 cs s 231 Hk ss N 535 *% ss N 770 *x ss s
072 80 cs s 152 80 cs B 232 ok sS N 536 ok sS N 771 ok sS W
073 60 ss s 153 80 cs B 233 ok ss N 537 ok ss N 772 oK ss s
074 60 ss s 154 80 cs s 234 ok ss N 538 % ss N 773 *x ss w
075 N/A cs s 155 80 cs s 235 ok ss N 539 ok ss N 774 ok ss s
076 80 cs s 156 80 cs s 236 Hk ss N 540 ok ss N 775 ok ss w
077 60 sS s 157 80 cs B 237 ok sS N 541 ok sS N 776 ok sS S
078 60 ss s 158 80 cs s 238 ok ss N 542 ok cs s 777 oK ss w
a79 N/A cs s 159 80 cs s 239 ok ss N 543 160 cs W 778 *x sS s
080 80 cs s 160 80 cs s 240 ok ss N 544 160 cs W 779 ok ss w
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K
— NOTES: REFERENCES o o
E— MPL N
1. ALL SIGNALS ARE_TRANSMITTED AS SERIAL DATA TO EACH TLU OR SLU —
THROUGH EACH SERIAL OUTPUT.
1. REACTOR CORE ISOLATION COOLING SYSTEM P&D £51-1010
2. FOUR TEMPERATURE ELEMENTS SHALL BE LOCATED AT APPROXIMATELY
J EQUAL INTERVALS IN_THE VERTICAL DIRECTION SO AS TO MONIT( 2. NUCLEAR BOILER SYSTEM P&D 821-1010
AMBENT TEMPERATURES OVER THE FULL HEIGHT OF THE BRVWELL
3. REACTOR WATER CLEANUP SYSTEM P&D G31-1010
3. TEMPERATURE DETECTORS SHALL BE LOCATED OR SHIELDED SO THAT
THE DETECTOR IS SENSITIVE TO THE AIR TEMPERATURE AND NOT THE 4. SAMPLING SYSTEM P&D P91-1010
RADIATED HEAT FROM HOT EQUIPMENT.
— 5. PROCESS RADIATION MONITORING SYSTEM IED D11-1040
4. AL INSTRUMENT LINES THAT CONNECT TO THE REAGTOR COOLANT
PRESSURE, BOUNDARY AND PENETRATE THE CONTAINVENT WALL SHALL 6. RADWASTE SYSTEM P&D K17-1010
Vi RESTRICTING ORIFICES INSIDE THE  CONTAIN
A St oRTING BOCUMENTS 365 FOR ABBITIONAL REQUIREMENTS. 7. INSTRUMENT AIR SYSTEM P&D P52-1010
| 5. EACH INSTRUMENT LINE THROUGH THE CONTAINMENT WALL SHALL HAVE 8. ESSENTIAL MULTIPLEXING SYSTEM H23-1030
TWO_ISOLATION VALVES OUTSIDE THE CONTAINMENT LOCATED AS CLOSE
TO THE CONTAINMENT AS PRACTICAL. 9. LEAK DETECTION & ISOLATION SYSTEM IBD £31-1030
6. SOLENOID OPERATED GLOBE VALVES MAY BE ADOPTED FOR THE AIR 10. REACTOR PROTECTION SYSTEM IED ©71-1040
| OPERATED VALVES.
11. STANDBY LIQUID CONTROL SYSTEM IBD C41-1030
7. THIS DOCUMENT PROVIDES A FUNGTIONAL DEFINITION OF THE REQUIRED
SYSTEM LEVEL PROCESS MONITORING A TROL INSTRUMENTATION. 12. SAFETY SYSTEM & LOGIC CONTROL DS A32-5280
B0ES NOT ADDRESS DETALS OF THE METIODS BY HHICH SIGRALS
FROM THESE COMPONENTS WILL ESSED, THIS PROCESSING MAY 13. PERFORMANCE MONITORING & CONTROL SYSTEM IED c91-1010
H INVOLVE THE PLANT MULTIPLEXING SYSTEM (H23’ MAY UTILI
HARDWIRING, SPECIFIC ELECTRICAL ISOTATION REQUIREVENTS SHOWN 14. NEUTRON MONITORING SYSTEM IED cs1-1010
oN NECESSARY IF MULTIPLEXED SIGNAL
FRANSNISION PROVDES INHERENT TSOLATION 15. SUPPRESSION POOL CLEAN-UP SYSTEM P&D G51-1010
8. ALL ALARMS SHALL BE LOCATED IN THE MAIN CONTROL ROOM. 16. REACTOR BUILDING WATER CLEAN-UP SYSTEM P&D P21-1010
9. ALL INPUTS TO C91/PMCS SHALL BE CONTINUOUSLY RECORDED 17. HVAC NORMAL COOLING WATER SYSTEM P&iD P24-1010
10. THE LDS SHALL BE DESIGNED IN ACCORDANCE WITH THE SYSTEM_DESIGN 18. STANDBY GAS TREATMENT SYSTEM P&D T22-1010
SPECIFICATION (E31-4010). OTHER PRIMARY CONTAINMENT 1SOLAT\O
. JHicH AR T OF OTHER SYSTEMS, T SHOWN 19. ATMOSPHERIC CONTROL SYSTEM P&D 731-1010
G I ks 165, THOSE VALVES ARE SHOWN ON THE LDS/I80 - INTERLOCK
BLOCK D\AGRAM (E31-1030).
11. FOR REACTOR WATER LEVELS MONITORING, SEE B21-1010. 21. HEATING, VENTILATING & AIR CONDITIONING P&D U41-1010
| 12. FOR DRYWELL PRESSURE MONITORING, SEE B21-1010.
13. FOR DETECTION OF RADIATION LEAKAGE INTO COOLING WATER
SUPPLYING RECIRC PUMP, RHR AND CUW HEAT EXCHANGERS,
. SEE D11-1040
- 14. LETTER DESIGNATIONS FOR FOUR DIVISIONS ARE AS FOLLOWS: SUPPORTING DOCUMENTS
AE.JN - DIVISION 1 MPL NO.
BIFK.P - DIVISION 2
CIGLR - DIVISION 3 1. PIPING AND INSTRUMENT DIAGRAM SYMBLOS A10-3030
D.HM.S - DIVISION 4
— 2. PROCESS INSTRUMENTATION A11-3030
15. I HEAT TRACING OF SAMPLE LINE IS NECESSARY TQ PREVEN
CONBENSATION, THE MAXMOM ALLOWABLE SAMPLE TEMEERATURE IS GROUP CLASSIFICATION & CONTAINMENT A11-1030
CRITED BY e FHot8 UL (ERTTOBES IN THE MONITORING ISOLATION DIAG
CHANNELS.
3 16. BALL VALVE MAY BE ADOPTED FOR THIS GATE VALVE.
17. DIM, TLU, SLU, OLU ARE PART OF SAFETY SYSTEM LOGIC AND CONTROL, LEGEND
(SEE REFERENCE DOCUMENT 12).
A. DIMs SHOWN ON SHEETS 3 & 4 PROCESS SENSOR INPUTS FOR MSIV SERIAL MULTIPLEXED DATA
— ISOLATION TRIP LOGIC.
B. DTMs SHOWN ON SHEETS 5 & 6 PROCESS SENSOR INPUTS FOR ECCS MULTIPLE INSTRUMENT
ISOLATION TRIP LOGIC. ELECTRICAL WIRING SERIAL DATA
o C. DTMs SHOWN_ON_SHEETS 7 & 10 PROCESS SENSOR INPUTS FOR
AUXILIARY ESF ISOLATION TRIP LOGIC.
D. TLUs AND OLUs SHOWN ON SHEET 3 AND SHEET 4 PROCESS
2-OUT-OF-4 COINCIDENCE LOGIC FOR MSIV CLOSURE TRIP. ABBREVIATIONS:
| E. SLUs SHOWN ON SHEETS & & 6 PROCESS 2-OUT-OF-4 COINCIDENCE OLU - OUTPUT LOGIC UNIT
LOGIC FOR ECCS ISOLATION.
T - TRIP LOGIC UNIT
F. SLUs SHOWN ON SHEETS 7 & 10 PROCESS 2-OUT-OF-4 COINCIDENCE
LOGIC FOR AUXILIARY ESF ISOLATION.
C 18. R(ML;;) MUX, EMS AND NEMS ARE PART OF THE MULTIPLEXING SYSTEM
H23).
19. ALL INSTRUMENT LINES_ARE 20A-SS (STAINLESS STEEL) SCHEDULE 40.
SAMPLING LINES ARE 32A-SS SCHEDULE 40,
- MPL NO. E31-1040
8
A

Figure 5.2-8 Leak Detection and Isolation System IED (Sheet 1 of 10)
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Figure 5.2-8 Leak Detection and Isolation System IED (Sheet 8 of 10)
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Figure 5.2-8 Leak Detection and Isolation System IED (Sheet 9 of 10)
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Figure 5.4-4 Reactor Recirculation System P&ID (Sheet 1 of 2)
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NOTES:
— 1. ALL VALVES SHOWN IN THIER NORMAL PLANT
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POSITION FOR ALL OPERATING MODES
MODE "AY* REACTOR NORAL, OPERATION { 10 PULPS OPERATING ) 2. THE PURCE FLOW IRUF) 7 FLOWS ¥ 10
M A
3 VESSEL PRIMARY CORE FLOW = 1% -~ RATED DESIGN 3. THE RECIRCULATION MOTOR INFLATABLE
mggg' /' / CONTAINMENT PUMP SPEED < 1001 OF RATED INGTE &) SEE NOTE ssa:{c ssznmnsgggysrm 1S USED ONLY
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INSTRUMENT. LINE VALVES AND CONTAINMENT ISOLATION OF
INSTRUMENT LINES MUST COMPLY WITH INSTRUMENT PIPING

ALL EQUIPMENT AND INSTRUMENTS ARE PREFIXED BY SYSTEM
NUMBER ES51 UNLESS OTHERWISE NOTED.

FOR INTERLOCKING REQUIREMENTS AND AUTO VALVE ACTUATION.
SEE E51-4010.

NOT USED.
FOR VALVE STEM LEAKOFF DETAIL, SEE REF DOC 4.

FQR YALVE AND PIPING ARRANGEMENT REQUIREMENTS,
SEE EST-40f

REMOTE RESET CAPABLE AFTER ALL TRIP SIGNALS EXCEPT
MECHANICAL OVERSPEED TRIP

FOR ELBOW TAP INSTALLATION, SEE REF DOC 4

ALL VENT, DRAIN, AND TEST CONNECTIONS ARE 20A UNLESS
OTHERWISE NOTED.

CONTAINMENT ISOLATION VALVES SHALL BE LOCATED AS CLOSE TO
THE CONTAINMENT AS PRACTICAL

AL INSTRUMENTATION TO B POWERED FROM DC BATTERIES AC,
NS TROMENTATION REQUREMEN 15 MAY BE SATISFIED BY A
AC INVERTER FROM THE DC BATTERY.

FLUSHING CONNECTIONS _AND TEMPORARY STRAINER SCREENS SHALL
BE PROVIDED ON THE SUCTION SIDE OF ALL PUMPS'IN ACCORDANCE
4 DOCOMENT. A70- 4010

CLASSIFICATION 4D IS THE MINIMUM REQUIREMENT. A MIGHER
CLASS 1S ACCEPTABLE.

VALVES FOO3 AND FOO8 SHALL_BE LOCATED BEI.OW 'NE MINluUM
WATER LEVELS OF BOTH THE SUPPRESSION PI

CONDENSATE STORAGE TANK AND AS CLOSE RS PRACTICAL TO THE
OUTLET OF FLOW ELEMENT.

THE_METHOD OF MOUNTING LOCAL INSTRUMENTS IS TO BE
DETERMINED BY THE PIPING DESIGNER.

FOR ADDITIONAL CONTROL ROOM LIGHTS, SYSTEMS ALARMS AND
REMOTE MANUAL SWITCHES, SEE REF DOC 1

PROVISIONS FOR CONTAINMENT ISOLATION SHALL BE IN
ACCORDANCE WITH THE CURRENT LICENSING REQUIREMENTS.

PIPE IZES SHOWN ON THIS DRAMNG ARE APPROXIMATE EXCERT AT

POINTS OF CONNECTION WITH MAJOR EQUIPMEN' AND_C002,

AN INTERFACES WTH B21 SYSTOM e PIPING cssmzn SHALL

GHECK AND ADWST PIPE SIZE IN ACCORDANCE € SYSTEM
SIGN SPECIFICATION AND PROCESS VLOW DIAGR

VENT AT HIGH POINT, 0.6 m TO FIRST VALVE
COOLING AND SEALING WATER DESIGN IF_ANY FOR THE NSATE
AND VACUUM PUMPS TO éE PROVISND BY THE EO\J!PMENV %NEOR

PIPING DESIGN_SPECIFICATION ARE AS FOLLOWS:
MAXIMUM OPERATING PRESSURE - SEE SPECIFIC BOUNDARY

SYMBOL
DgAXIMUM OPERATING TEMPERATURE — SEE SPECIFIC BOUNDARY

ATERIAL — CARBON STEEL
Pw-mc SCHEDULE. — INTERFACE
DESIGN CLA! SEE SPECIFIC BOUNDARY SYMBOL
5 CLASS " SEE SPECIFIC BOUNDARY SYMBOL
SEISMIC CLASS - As

=~ W FOR WATER. S FOR STEAM

IN| FR P61 (REF 15) F RCH
FRSBAFEIR FEES (0 00c 19 rom vec

AR SUPPLY SHOWN IN REFERENCE DOCUMENT 10

TWO ROOT VALVES CAN BE PROVIDED AT SUPPLIER'S OPTION ON
HIGH RADIATION AND LOW PRESSURE LINES

PIPE WITH A DESION PRESSURE OF 282 MRo QR GREATER SHALL
HAVE e NN WAL THICKNESS N LEas THAN THAT OF
ANDARD WEIGHT PIEE THIGKER TMAN STANDAND. WEIGHT PIFE
%&Lﬁ@&zgsm IF REQUIRED BY THE DESIGN PRESSURE OR OTHER

'S WITH A DESIGN PRESSURE OF 2.82 MPg OR GREATER
BE MINIMUM OF CLASS 300. OR OF A HIGHER CLASS IF REDUIRED
BY THE DESIGN PRES!

TOoMMON ® >,
o

ALVE F004 SHAU. BE LOCATED AS CLOSE AS PRACTICAL TO THE
G RO Wk

THE INBOARD STEAM SUPPLY CONTAINMENT ISOLATION VALVE FO3S
MANUAL ‘CONTROL AND VALVE POSITION STATUS INDICATION"(IN
ADDTION 70 BEING MULTIPLEXED),"SHALL™BE HARDWIRED 10 THE

—— THIS DOCUMENT PROVIDES A FUNCTIONAL DEFINITION OF THE REQUIRED
FO38 SYSTEM LEVEL PROCESS, MONITORING AND CONTROL INSTRUMENTATION.
1T DOES NOT ADDRESS DETAILS OF THE METHODS BY WHICH SIGNALS

WLL BE TR LrooraG WAY

SEE SE PROCES:
KEYLOCK NOTE 10 g«zv&xtmi EA%RLDAN?‘ UL?PLEX!NC SYS% ?th) MAY UTILI

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES
SHALL BE USED IN CONJUNCTION WITH THIS DRAWING:

MPL NO.
RCIC SYSTEM 18D E51-1030
NUCLEAR BOLER SYSTEM PaID B21-1010
LEAK DU'ECTION & ISOLATION SYS IED
SVS M
R CONDENSATE SYS PadD
MULYIPL[XING SYSTEM
YioH PRESSURE CORE FLOODER SYS PAID
ATMOSPHERIC CONTROL SYS P&iD
INSTRUMENT AR SYSTEW P&iD
vat LEAKAGE TREATMENT Ki7-1010

SVS

SUPPRESSION POOL TEMP MONITORING 153-1010
LEAK DETECTION AND ISOLATION SYS 18D E31-1
MAIN CONDEN: N61-1010
HEATING STEAM AND. CONDENSATE WATER P61-1010
HIGH, CONDUCTIVITY WASTE RADWASTE K17-1010
SYSTEM

LOW CONDUCTIVITY WASTE RADWASTE K17-1010

SYSTEM
PIPING & INSTRUMENTATION DIAGRAM A10-3030
SYMBOLS

MPL NO. ES1-1010

Figure 5.4-8 Reactor Core Isolation Cooling System P&ID (Sheet 1 of 3)
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Figure 5.4-8 Reactor Core Isolation Cooling System P&ID (Sheet 2 of 3)
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Figure 5.4-8 Reactor Core Isolation Cooling System P&ID (Sheet 3 of 3)
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5

RHR "A"POOL RETURN LINE

| STRAINER
0002

/WATER LEVEL
|
|

|

|

SUPPRESSION POOL (S/P) ‘

SUCTION y

NOTES
1. ATMOSPHERIC PRESSURE OF 0.10 MPa A WAS USED IN
CALCULATIONS.

2. WATER FLOWS ARE SHOWN IN m3/h. STEAM FLOWS
IN 1000 kg/h.

THE UNRECOVERED FLOW ORIFICE PRESSURE DROP OF 0.31 MPa
(PER ORIFICE) IS A FIXED LOSS BETWEEN POSITIONS

@AND@

THE LUBE OIL COOLER PRESSURE DROP OF 0.03 MPa IS

A FIX LOSS BETWEEN POSITIONS @ AND

. THE CONTROLLING MODES FOR LINE SIZING AND
ARRANGEMENT ARE:

SUCTION FROM CONDENSATE STORAGE MODE A & B
SUCTION FROM SUPPRESSION POOL MODE C & D

PUMP DISCHAREGE MODE C & D

STEAM SUPPLY MODE A & B
TURBINE EXHAUST MODE A & C

TEST LINE MODE E

COOLING SYSTEM MODE A

SYSTEM OPERATION IS POSSIBLE WITH INTERMEDIATE
PRESSURES IN THE REACTOR VESSEL AND THE
SUPPRESSION POOL. HOWEVER, THESE CONDITIONS

DO NOT CONTROL PIPE OR VALVE SIZING OR
SPECIFICATION, AND NO DATA IS SHOWN

PUMP MINIMUM FLOW REQUIREMENT MAY OCCUR DURING
ANY OPERATING MODE. FLOW REQUIREMENT IS 20.4 m3/ h
MINIMUM WITH TURBINE /PUMP AT MAXIMUM SPEED

(I.E. MODE A)

DURING SYSTEM STANDBY EQUIPMENT IS NOT OPERATING.
INTERMITTENT FLOW OCCURS THROUGH THE STEAM SUPPLY
LINE DRAIN TRAP SYSTEM AT 6.67 MPa A AND 293C

THIS TABLE IS FOR REFERENCE ONLY, SEE RCIC P&ID
(REF DOC 4) FOR REQUIRED VALUES.

FLOW VALUES SHOWN IN MODES C & D ARE BASED UPON
SUCTION PIPING DESIGN PERMITTING THE MINIMUM
REQUIRED NPSH TO CONTINUE. TO BE PROVIDED TO THE

R PUMP JON

o

e

o

.

~

®

©

=]

. STEAM FLOWS FOR TEST MODE AT POSITION @ @ AND
ARE BASED UPON A PUMP TDH OF 750 m
. DURING RCIC SYSTEM OPERATION A FLOW OF 0.06 m%/h

OCCURS THROUGH THE TURBINE EXHAUST LINE DRAIN
POT SYSTEM AT 0.18 MPa A AND 116°C.

. SEE REF DOC 1 FOR PEAK PRESSRE.

N

o

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES
SHALL BE USED IN CONJUNCTION WITH THIS DRAWING:

MPL NO.

NUCLEAR BOILER SYSTEM PFD B21-1020
. RESIDUAL HEAT REMOVAL SYSTEM PFD E11-1020
. HIGH PRESSURE CORE FLOODER SYS PFD E22-1020
. RCIC SYSTEM P&ID E51-1010
PIPING AND INSTRUMENTATION A10-3030
DIAGRAM SYMBOLS

[EENFINEN

Figure 5.4-9 Reactor Core Isolation Cooling System PFD (Sheet 1 of 2)

21-131




RS-5146900 Rev. 0
ABWR Design Control Document/Tier 2

14 13 12 11 10 9 8 i 7 6 5 4 3 2 1
K
| SUCTION FROM CONDENSATE STORAGE, REACTOR AT HIGH
_MODE A PRESSURE, SUPPRESSION POOL AT ELEVATED PRESSURE
posmon O 1 2A 3 4 5 6 7 8 9 10 11 N/A | oN/a | on/a | oA ] /e | oA | A 19 20 21 * THE PRESSURE AT THIS POSITION DEPENDS ON PIPING
ARRANGEMENT AND MAY BE VARIED WITHIN THE
J FLOW - 182 188 182 - - 0 - 16.4 16.4 16.4 N/A N/A N/A N/A N/A N/A N/A j - 0 0 FOLLOWING LIMITS.
;’;Eff 0.10 * * B.24 013 — — 8.24 * * 014 N/A N/A N/A N/A N/A N/A N/A * — — POSITION
TEMP C 40 40 40 40 60 — — 296 SAT SAT 109 N/A N/A N/A N/A N/A N/A N/A 40 — — QTLOERTAEOE F}L/J\m FROM CONDENSATE
_ Nax /Min _ _ _ _
s 40/10 | 40/10 | 40/10 | 40/10 | 77/10 296/16 | 296/16 | 12116 [ 121710\ N/a | N/a | N/ | N/A | N/A | N/A | N/A ) 40/10 MINMOM NPSH G0 D)
(1 METER ABOVE PUMP FLOOR)
MAXIMUM PUMP_TOTAL DYNAMIC HEAD
SUCTION FROM CONDENSATE STORAGE, REACTOR AT LOW 900 m FOR MODES A & C
_MODEB  PRESSURE, SUPPRESSION POOL AT ELEVATED PRESSURE 186 m FOR MODES B & D
posimon () 1 24 3 4 5 6 7 8 9 10 11 N/A | N/A [ N/A ] N/a | N/a | N/A | /A 19 20 2 @ MAXIMUM PRESSURE DROP BETWEEN POSITION
FLOW - 182 188 182 - - 0 - 5.4 53 53 N/A| N/A | ON/A | ON/AC | N/A | ON/A | N/A j - 0 0 AND @ = 0.11 MPa (SEE NOTE 5)
_ ;’;Esf 0.10 % % 118 013 - - 118 * * 014 N/A N/A N/A N/A N/A N/A N/A * - - MAXIMUM PRESSURE ALLOWED FOR RATED
TEMP ¢ 40 40 40 40 60 - - 185 SAT SAT 109 N/A N/A N/A N/A N/A N/A N/A 40 - - SYSTEM PERFORMANCE = 0.18 MPa A
ﬁg’jpﬂ.’é‘” 40/10 | 40/10 | 40/10 | 40/10 | 77/10 - - 186/16 | 188/16 | 121/16 | 121716 | N/A N/A N/A N/A N/A N/A N/A ]) 40/10 - -
H
SUCTION FROM SUPPRESSION POOL, REACTOR AT HIGH
MODEC  PRESSURE, SUPPRESSION POOL AT LOW PRESSURE Py
] posiioN O 1 2 3 4 5 6 7 8 9 10 11 N/ | N/A | /A | N/ ] N/A | A ] A 19 20 21
FLOW i%ETE N - 182 188 182 - - 182 - 16.4 16.4 16.4 N/A N/A N/A N/A N/A N/A N/A j - 0 0
;’;Eusf - * * 8.24 010 014 0.14 8.24 * * 012 N/A N/A N/A N/A N/A N/A N/A * - -
o TEMP 'C - 60 60 60 60 60 60 296 SAT SAT 103 N/A N/A N/A N/A N/A N/A N/A 60 - - SUFFICIENT PRESSURE TO RETURN TO
Wox i SUPPRESSION POOL
b - 77/10 | 7710 | 77/10 | 77/10 | 77,10 | 77/10 | 206/16 | 298/16 | 121/16 | 121710 L n/A N/A N/A N/A N/A N/A N/A ) 77/10 - -
TEMP ¢ @ SUFFICIENT PRESSURE TO RETURN TO
SUPPRESSION POOL
_ SUCTION FROM SUPPRESSION POOL, REACTOR AT LOW
_MODED  PRESSURE, SUPPRESSION POOL AT LOW PRESSURE
posion O 1 2 3 4 5 6 7 8 9 10 11 N/A | N/A | N/A | N/AC | N/A | N/A | N/A 19 20 21
F FLOW ﬁ%ET[ B - 182 188 182 - - 182 - 5.4 53 5.3 N/A N/A N/A N/A N/A N/A N/A j - 0 0
—f
;’;ESE — * * 118 010 0.14 013 118 * * 012 N/A N/A N/A N/A N/A N/A N/A * — —
TEMP °C — 60 60 60 60 60 60 185 SAT SAT 103 N/A N/A N/A N/A N/A N/A N/A 60 — —
%@‘ﬂg” — 7710 | 7700 | 7710 | 77/10 | 7700 | 77/10 | 186,16 | 186,16 | 121016 | 12116 | n/A N/A N/A N/A N/A N/A N/A ) 7710 - -
TEST MODE: SUCTION FROM SUPPRESSION POOL, REACTOR
MODEE AT HIGH PRESSURE, SUPPRESSION POOL AT LOW PRESSURE TABLE 1 VALVE POSITION CHART
£ posimon O 1 2 3 4 5 6 7 8 9 10 11 N/ | on/a | o/ | nga | /e | onga | A 19 20 21 elo ololnlo ol
SEE VALE [S[S |8 |m|m(m|n|z|g|a
FLOW  \oTE 2 - 182 188 - - - 182 - 1415 14.1 14.1 N/A N/A N/A N/A N/A N/A N/A j - 182 182 2IRIRIR|R|R|2|R|2|2
;’;Eff - * * - 010 a14 0.14 747 * * 012 N/A N/A N/A N/A N/A N/A N/A * * * MODEA|O|C|O|O|Of0|O|C|C|C
] TEMP °C — 35 35 — 35 35 35 285 SAT SAT 103 N/A N/A N/A N/A N/A N/A N/A 35 35 35 MODEB|O|C|O|O|O|O|O]|C]|C]|C
?S;Pﬂ%"” - 77/10 | 77/10 - 77/10 | 7710 | 77/10 | 285/16 | 285016 | 121/16 | 121/16 {_ N/A N/A N/A N/A N/A N/A N/A ) 77/10 | 77/10 | 77/10 MODEC|O|O|Cc|o|Oo|o|o|C|C]|C
MobED |0 |0 |clofo|ofofc|c|c
D
MoDEE|C|O|c|olofo|ofc|T|T
(SEE NOTE 9)
0=OPEN C=CLOSE T= THROTILE
posmoN () | 1a-2a| 2-28 | 3-3a [ 3a-38| 6-7 | 8a-9 | 1o-11 [11-11a n/a | owza | onza | onga | owza | onga ) 319 [19-19a]19a-21] 3-20 | 20-21
— FERK PRESS N/A | N/a | 1265 |NOTE13| N/a | 1035 | N/A | N/A N/A | N/A | NjA N/A | N/A | oN/a [ 1265 | 1285 | N/A | 1265 | N/A
e 28 | 282 | 177 | 862 0.31 B.62 862 | 0.98 N/A N/A N/A N/A N/A N/A ) 77 | na7 | oom | n77 | oom
P 77 77 77 302 77 302 302 104 N/A N/A N/A N/A N/A N/A 77 77 104 77 104
C ETUATED LINE 200 200 150 150 200 200 350 350 N/A N/A N/A N/A N/A N/A 50 50 50 100 100
] PEAK PRESSURE- IS THE MAXIMUM PRESSURE ANTICIPATED
———— DURING A TRANSIENT PERIOD WITH ALL
OF THE CONTRIBUTING ELEMENTS AT A
MAXIMUM. IT WOULD BE EXPECTED TO
OCCUR LESS THAN 1% OF SYSTEM
B OPERATING TIME.
A
E51-1020

Figure 5.4-9 Reactor Core Isolation Cooling System PFD (Sheet 2 of 2)
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NOTES:

1.

2.

20.

21.

22.

N

23.

PIPING HIGH POINT VENTS AND LOW POINT DRAINS ARE TO
BE ADDED AS NECESSARY.

INSTRUMENT LINE DESIGN AND VALVING SHALL BE _IN
ACCORDANCE WITH INSTRUMENT PIPING SPECIFICATION
A11-3030.

VALVE FO28 IS REQUIRED IF THERE IS POTENTIAL FOR
OVERPRESSURE.

FOR ADDITIONAL CONTROL ROOM LIGHTS, SYSTEM ALARMS
AND REMOTE MANUAL SWITCHES, SEE THE RHR IBD E11-1030.

PROVISIONS FOR CONTAINMENT ISOLATION SHALL BE IN
ACCORDANCE WITH CURRENT LICENSING REQUIREMENTS.

VALVE FO02 SHALL BE LOCATED AT AN ELEVATION LOWER
THAN THE SUPPRESSION POOL MINIMUM WATER LEVEL.

PUMP_ COO1 COOUNG WATER, IF REQUIRED, IS SPECIFIED
IN P21-1010.

ALL PRIMARY CONTAINMENT ISOLATION VALVES SHALL BE LOCATED
AS CLOSE AS POSSIBLE TO THE CONTAINMENT PENETRATION.

ALL MOTOR OPERATED VALVES ARE AC OPERATED UNLESS
OTHERWISE NOTED.

EQUIPMENT IN SUBSYSTEMS A, B AND C SHALL HAVE THE SUFFIX
LETTER A, B AND C RESPECTIVELY AFTER THE EQUIPMENT NUMBER.

FLUSHING CONNECTIONS AND TEMPORARY STRAINER SCREENS
ON THE SUCTION SIDE OF ALL PUMPS SHALL BE PROVIDED.

DRYWELL PIPING RUNS SHALL BE HORIZONTAL OR VERTICAL
UPWARDS FROM THE DRYWELL WALL TO THE POINT OF
ATTACHMENT WITH THE REACTOR VESSEL.

THIS HIGH POINT VENT SHALL BE LOCATED AT THE HIGHEST
POINT IN_THE PIPING OUTSIDE THE DRYWELL BETWEEN VALVES
FO17 AND FO18.

SUBSYSTEM "A” RETURNS TO RPV THROUGH FEEDWATER LINE "A”

DISCHARGE LINES FOR COOLING WATER TO BE ROUTED UPSTREAM
OF SERVICE WATER RADIATION MONITORS.

VALVE FO14 SHALL BE AS CLOSE AS POSSIBLE TO THE
CONNECTIONS TO THE MAIN LINE.

DESIGN LINE SIZE WILL BE FINALIZED AT THE DETAILED DESIGN
PHASE. ACTUAL LINE SIZES DETERMINED BY THE PIPING DESIGNER
SHALL MEET THE PROCESS DATA HYDRAULIC REQUIREMENTS.

CHECK VALVE FOOB8B(C) SHALL BE LOCATED AS CLOSE AS
PRACTICAL TO THE REACTOR VESSEL NOZZLE.

VALVES FOHA FO11B AND FO11C ARE IN ELECTR\CAL
DIVISIONS AND ‘\ RESPECTIVELY. THE MANU

ONTROL SW\TCHE OR VALVES FO11A, FO11B AND Fo11C
ARE IN ELECTRICAL D\\/\S\ONS 1,2 AND 3 RESPECTIVELY.

PIPING DESIGN SPECIFICATIONS ARE AS FOLLOWS:
A. MAXIMUM OPERATING PRESSURE - SEE SPECIFIC BOUNDARY SYMBOL

MATERIAL - CARBON STEEL

PIPING SCHEDULE - INTERFACE

DESIGN CLASS - SEE SPECIFIC BOUNDARY SYMBOL
QC CLASS - SEE SPECIFIC BOUNDARY SYMBOL
SEISMIC CLASS - RHR - As

FLUID - WATER

Tommoo®w

AIR SUPPLY IS FROM INSTRUMENT AIR SYSTEM, SUPPL DOC 15.
NITROGEN SUPPLY IS FROM HIGH PRESSURE NITROGEN GAS
SUPPLY SYSTEM, SUPPL DOC 4.

STRAINER TYPE AS SUPPLIED WITH PUMP CO0O0Z2.

FLANGE CONNECTION USED FOR OCCASSIONAL SUPPRESSION
POOL DRAINING.

MAXIMUM OPERATING TEMPERATURE - SEE SPECIFIC BOUNDARY SYMBOL

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

DRAIN AND VENT PIPING DESIGN CONDITIONS ARE:

MAXIMUM OPERATING PRESSURE - SAME AS MAIN LINE UPSTREAM
OF VALVE (ATMOSPHERIC PRESSURE
FROM LAST VALVE TO FUNNEL).

MAXIMUM OPERATING TEMPERATURE - SAME AS MAIN LINE
UPSTREAM OF VALVE
(66°C_ FROM LAST
VALVE TO FUNNEL).

UN\QUE PIPE_NUMBERS ARE ASSIGNED SEQUENTIALLY FOR EACH RHR
OP. RANGES OF NUMBERS ARE ALLOCATED FOR EACH LOOP AND
TYPE OF PIPE AS FOLLOWS:

‘ LOOP A LOOP B LOOP C
PROCESS PIPING ‘ 001-100 101-200 201-300
DRAIN AND VENT PIPING 500-529 530-559 560-589
INSTRUMENT PIPING ‘ 700-729 730-759 760-789

THE VALVE TYPE FOR F043 AND FO44 WILL BE DECIDED
IN THE FINAL DESIGN.

THE RECORDING FUNCTION IS ACCOMPLISHED THROUGH
MICROPROCESSOR CHANNEL OUTPUT TO PRINTER.

TWO ROOT VALVES CAN BE PROVIDED AT THE SUPPLIERS
OPTION ON HIGH RADIATION/LOW PRESSURE DRAIN AND
VENT LINES.

BYPASS VALVES FO36A,B,C SHALL BE UTILIZED FOR WARMING

UP THE RHR PIPING SYSTEM. THE FLOW WILL BE FROM THE
REACTOR SIDE. THESE VALVES ARE ALSO USED DURING OPERABILITY
TESTING OF TESTABLE CHECK VALVE FOOS6.

PIPE WITH A DESIGN PRESSURE OF 2.82 MPa OR GREATER

SHALL HAVE ITS MINIMUM WALL THICKNESS NO LES: Al HAT
OF A STAN RD WEIGHT PIPE. THICK THAN STANDARD WEIGHT
PIPE SHALL USED IF REQUIRED BY THE DESIGN PRESSURE OR

OTHER REQU\REMENTS

VALVES WITH A DESIGN PRESSURE OF 2.82 MPa OR
GREATER SHALL BE A MINIMUM OF CLASS 300, OR OF A
HIGHER CLASS IF REQUIRED BY THE DESIGN PRESSURE.

[LOCATE THE GATE VALVE OF THIS SPRING SECTION AT A DISTANCE

GREATER THAN OR EQUAL TO 25 PIPE DIAMETERS FROM THE RPV NOZZLE.

OTHERWISE, PERFORM STRESS ANALYSIS TO SHOW THAT STRESSES AND
FATIGUE ARE ACCEPTABLE PER THE ASME CODE FROM THE CONCERN OF
NRC BULLETIN 88-08, SUPPLEMENT 3(APRIL 11,1989) ON POTENTIAL
THERMAL STRATIFICATION AND STRIPING DUE TO PERIODIC EXTERNAL
LEAKAGE OF THE GATE VALVE.] *

THE THREE RETURN LINES BRINGING FLOW INTO THE SUPPRESSION
L (S/P) SHALL HAVE AN EXIT DESIGN THAT PROM

C\RCULAT\ON AND MIXING FOR EFFICIENT COOLING. CONSIDERATIONS
SHALL INCLUDE: (1) DIRECTING THE FLOW HORIZONTALLY WITH THE
THREE LINES WORKING TOGETHER TO ACHIEVE CIRCULATION AROUND

THE S/P’S ANNULAR SHAPE, (2) DIRECTING THE RETURN FLOW TO
AVOID 'DIRECTLY ENTERING A SUCTION INLET, AND (3) SEPARATE THE
RETURN LINES FROM THE SUCTION STRAINERS IN THE ELEVATION PLANE
TO THE GREATEST EXTENT PRACTICAL. WITH THE RETURN LINES LOCATED

NEAR THE S/P TOP AND THE SUCTION STRAINERS NEAR THE S/P BOTTOM.

VALVE TO HAVE MANUAL HAND WHEEL OPERABLE AT LOW DELTA
PRESSURE FOR POTENTIAL NEED DURING FIRE WATER ADDITION MODE
(NOTE VALVES FOOS5C, FO17C, AND FO18C).

VALVE FOO5A SHALL BE LOCATED AS CLOSE AS PRACTICAL
TO THE STEAM TUNNEL WALL.

* SEE SUBSECTION 3.9.1.7.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES ARE
TO BE USED IN CONJUNCTION WITH THIS DRAWING.

MPL NO.
1. RESIDUAL HEAT REMOVAL SYSTEM PFD E11-1020
2. RESIDUAL HEAT REMOVAL SYSTEM IBD E11-1030
3. SAMPLING SYSTEM P&ID P91-1010
4. HIGH PRESSURE NITROGEN GAS SUPPLY SYSTEM P&ID P54-1010
5. REACTOR WATER CLEANUP SYSTEM P&ID G31-1010
6. FUEL POOL COOLING AND CLEANUP SYSTEM P&ID G41-1010
7. VALVE GLAND LEAKAGE TREATMENT, RADWASTE SYSTEM P&ID K17-1010
8. MAKE-UP WATER SYSTEM (CONDENSATE) P&ID P13-1010
9. REMOTE SHUTDOWN SYSTEM IED C81-1040
10. HIGH PRESSURE CORE FLOODER P&D E22-1010
11. REACTOR CORE ISOLATION COOLING SYSTEM P&ID E51-1010
12. NUCLEAR BOILER SYSTEM P&ID B21-1010
13. HIGH CONDUCTIVITY WASTE, RADWASTE SYSTEM P&ID K17-1010
14. REACTOR BUILDING COOLING WATER SYSTEM P&D P21-1010
15. INSTRUMENT AIR SYSTEM P&ID - P52-1010
e Ve N Ve Vi
e NN NN AN AN NN AN ~
17. NUCLEAR BOILER SYSTEM IBD B21-1030
18. SAMPLING SYSTEM P&ID (INCLUDES PASS) P91-1010
19. FIRE PROTECTION SYSTEM P&ID U43-1010
20. LOW CONDUCTIVITY WASTE, RADWASTE SYSTEM P&ID K17-1010
21. REACTOR ICD B11-2020
SUPPORTING DOCUMENTS
1. PIPING AND INSTRUMENT SYMBOLS A10-3030

LEGEND:

— i — LEAK TESTABLE DOUBLE
DISC GATE VALVE

MPL NO. E11-1010

Figure 5.4-10 Residual Heat Removal System P&ID (Sheet 1 of 7)
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Figure 5.4-10 Residual Heat Removal System P&ID (Sheet 2 of 7)
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Figure 5.4-10 Residual Heat Removal System P&ID (Sheet 4 of 7)
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SUBSYSTEM B
TYPICAL FOR SUBSYSTEM C
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94

[ERFNEFICIN

1

NOTES

B SHOWN AS TYPICAL FOR ONE SUBSYSTEM. IF SUBSYSTEMS ARE NOT
TRICALLY ARRANGED, VALUES FOR EACH SUBSYSTEM SHALL BE
B ITTED.

PIPING BETWEEN POINTS WITH EMPTY DATA BLANKS

SHALL BE SIZED BY OTHERS BASED ON SPECIFIED OPERATING CONDITIONS.
EMPTY DATA BLANKS CAN BE FILLED IN BASED ON ACTUAL ARRANGEMENT
OR EQUIVALENT HYDRAULIC DATA.

~

@ ————INDICATES THE DATA IS NOT SIGNIFICANT.

. MODE C2 IS THE LIMITING MODE FOR HEAT LOAD.
HEAT CAPACITY BASED ON K=4.27X10°W/C

———— INDICATES MAXIMUM Xg AND MINIMUM () VALUES
FOR THE MODE SPECIFIED.

. DASHED LINES INDICATE FLOW DOES NOT PASS THROUGH THESE POINTS.

o o

. TYPICAL VALUES FOR MAXIMUM SUPPRESSION POOL TEMPERATURE SHOWN
FINAL TEMPERATURE DEPENDS ON INITIAL POOL WATER TEMPERATURE
AND POOL WATER VOLUME.

THE NPSH AVAILABLE IN MODES A AND C—1, AT A REFERENCE LOCATION
1 METER ABOVE THE PUMP MOUNTING FLOOR MUST EQUAL OR EXCEED(2.D)METERS
ASSUMING SATURATION TEMPERATURES OF 1 AND 182°C RESPECTIVE
EQUAL OR EXCEED
RENCE

~

THE NPSH AVAILABLE AT THE PUMP SUCTION NOZZLE MUST
THIS VALUE PLUS THE DIFFERENCE IN ELEVATION BETWEEN THE REFEI
LOCATION AND THE CENTERLINE OF THE PUMP SUCTION NOZZLE.

TABLE 1 INDICATES VALVE POSITIONS DURING VARIOUS MODES OF OPERATION.
THIS TABLE IS FOR REFERENCE ONLY : SEE P&ID, FOR REQUIRED VALUES.

THE WEIGHT OF WATER IN THE SHUTDOWN COOLING SUBSYSTEM P\P\NG
INCLUDING THE HEAT EXCHANGERS AND PUMPS SHALL NOT EXCEEL

THE VALUE SPECIFIED C41-4010 IN ORDER TO PREVENT D\LUT\ON

OF STANDBY LIQUID CONTROL NEUTRON ABSORBER BELOW MINIMUM
REQUIREMENTS.

. HEAT EXCHANGER HEAT REMOVAL AND SPRAY BASED UPON 954 m*/h
TUBE SIDE FLOW.

g

©

El

5

SOH=195 METERS REQUIRED MINIMUM AND 220 METERS MAXIMUM.

o

. MAXIMUM TUBE SIDE FLOW RATE IS 1130 m*/h WHICH IS MAXIMUM
PUMP RUNOUT FLOW.

HEAT EXCHANGER HEAT REMOVAL SHOWN FOR FULL FLOW AND MAXIMUM
TEMPERATURE DIFFERENCE.

B

&

ONLY TWO SUBSYSTEMS ARE REQUIRED AT THIS STAGE OF SHUTDOWN.

. LOCATIONS 19,20,21 AND 22,33,34 SHOW THE FLOW SPLIT
ON LOOPS B AND C WHEN THE WETWELL SPRAY FUNCTION IS
MANUALLY INITIATED.

=

18.

. THESE TEMPERATURE VALUES HAVE BEEN CALCULATED UNDER NOMINAL
CONDITIONS, I.E., WITH AN ULTIMATE HEAT SINK TEMPERATURE OF 30°C.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES ARE TO
BE USED IN CONJUNCTION WITH THIS DRAWING.

MPL NO.
RESIDUAL HEAT REMOVAL SYSTEM P&ID E11-1010
NUCLEAR BOILER SYSTEM PFD B21-1020
FUEL POOL COOLING & CLEANUP SYS PFD G41-1020
HIGH PRESSURE CORE FLOODER SYS PFD £22-1020
REACTOR BUILDING COOLING WATER SYSTEM PFD P21-1020

SUPPORTING DOCUMENTS MPL NO.
PIPING & INSTRUMENT DIAGRAM SYMBOLS A10-3030

MPL NO. E11-1020

Figure 5.4-11

Residual Heat Removal System PFD (Sheet 1 of 2)
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14 13 12 11 | 10 | 9 8 l 7 6 5 | 4 3 2 1
MODE A POST ACCIDENT CORE COOLING WITH STRAINER(BLOCKED IN ACCORDANCE WITH RG 1.8 ANALYSIS )(SEE NOTE 1) MODE C4 FUEL POOL COOLING - CLOSED LOOP WITH FUEL POOL (SEE NOTE 17)
K posiTon O | 1 2 3 4 5 3 7 8 ° 10 11 12 27 28 29 24 43 44 PosiToN O] 4 5 6 7 8 9 10 11 12 27 30 43 44
FLOW mi/h - 954 954 - FLow mi/h | 350 350
TEMP ‘C - Je7/3s 97/35 - TEMP C 52 <52
press wea A [35 | - - - - 5 PRESS MPa A
— Max PRESS - - - < - < - - = Viox PRESS -
DIFF -METERS L TOH = 125 AH-70 A H 61 AH =70 DIFF-METERS AH=T7.0
HEAT REMOVAL CAPACITY PER HX LOOP = 82.48x10° kJ/h
ALL SUBSYSTEMS
J MODE B1 POST ACCIDENT SUPPRESSION POOL COOLING WITH STRAINER@EOCKED IN ACCORD\A,NCE WITH RG 1.82 ANALYSIS J(SEE NOTES 6 & 16)
PosToNn O 1 2 3 4 5 3 7 8 9 10 11 12 18 | 19BaC |20B&C [21B&C | 1 |22B&C | 338&C|34BaC| 1 19 | 20a | 21 1 43 44 NOTES
FLOW m/h - 954 954 | 840 | 840 | 840 - "4 4 4 - 954 | 954 | 954 - A POST ACCIDENT CORE COOLING WITH STRAINER(BLOCKED IN ACCORDANCE WITH RG 1,82 ANALYSiS
TEMP_C - 97 97 - - - B-1 POST ACCIDENT SUPPRESSION POOL COOLING WITH STRAINER(BLOCKED IN ACCORDANCE WITH RG 182 ANALYSIS
— PRESS MPa A | 04T N R R N oy oAy 5
6.1 o 6.1 . B-2 SUPPRESSION POOL COOLING DURING HOT STANDBY OPERATION
Max PRESS 4 TDH = 125 AH = 7.0 A H = 6.1 A H =70
DIFF-METERS =g === = == — ~ - C-1 INITIATION OF SHUTDOWN COOLING AFTER BLOWDOWN TO MAIN CONDENSER AT FOUR HOURS
HEAT REMOVAL CAPACITY PER HX LOOP = 82.48x10° kd/h (3 HX'S OPERATING) (SEE NOTE 3)
SUBSYSTEM B & C SUBSYSTEM A C-2 CONTINUATION OF SHUTDOWN COOLING AT 20 HOURS
SEE NOTE 5 TYP ALL TABLES C-3 CONTINUATION OF SHUTDOWN COOLING WITH RETURN TO UPPER CONTAINMENT POOL
MODE B2 SUPPRESSION POOL COOLING DURING REACTOR HOT STANDBY OPERATION AT GREATER THAN 20 HOURS
posiToN O | 1 2 3 4 s 6 8 9 n 12 8 19 20 21 ! 43 44 C-4 FUEL POOL COOLING - CLOSED LOOP WITH FUEL POOL
FLOW rmi/h - 954 954 - D RHR TEST DURING PLANT OPERATION
] TEMP C - 49 49 - E  POST ACCIDENT CONTAINMENT SPRAY WITH HEAT REJECTION AND(BLOCKED IN ACCORDANCE WITH RG 1,83 ANALYSIS)
PRESS MPa A | 0.10 - - - - 0.10 F MINIMUM FLOW BYPASS MODE
Max PRESS A TDH = 125 A H=17.0 A H = 6,1 A H =70
DIFF-METERS ~. S SYSTEM ON STANDBY DUTY
HEAT REMOVAL CAPACITY PER
H HX LOOP = 18. 67105 ki/h SUBSYSTEM B & C
MODE C1 INITIATION OF SHUTDOWN COOLING AFTER BLOWDOWN TO MAIN CONDENSER AT 4 HOURS Rx PRESS = 1.03 MPa A (SEE NOTES 1&13) MODE S STANDBY DUTY
posTon (O | 24 25 4 5 6 7 8 9 10 1 12 27 28 29 24 43 44 posimon O 1 2 3 4 5 5 8 9 1 12 19 26 28 32 | 338&C
— FLOW ni/h - 954 954 - FLOW ni/h N/A N/A
TEMP C B 182 182 - TEMP C - [35/10 35/10 |AMBIENT | 35/10 | 35/10 | 35/10
PRESS MPa A | 1.03 - - - 1.03 PRESS MPa A
Max PRESS 2 ToR - 125 aw - 7.0 AW - 6.1 TH =70 Mox PRESS N N B . Fr— N N N N . . - N N
G DIFF-METERS . DIFF-METERS
HEAT REMOVAL_CAPACITY PER .
HX LOOP = 195.94x10° kJ ALL SUBSYSTEMS (3 HX'S OPERATING)
MODE C2 CONTINUATION OF SHUTDOWN COOLING AT 20 HOURS RX PRESS = 0 MPa
| POSITION ()| 24 25 4 5 6 7 8 9 10 " 12 27 28 29 24 43 44 TABLE 1 VALVE POSITION CHART (SEE NOTE 8)
- < 0 [ 0 O~ [N |™ | |0 © |~ o | o =
- - Sclofo|o| 2|22 2(2 1522w
FLoW M/h 954 954 MODE o o|o|o o|lOo|O oo o oo o|lo|o STRAINER
Ey— - e s gleje|e|e|e|e|e|e|e|e|e|e|e|e
F PRESS MPa A | 0.10 B - - 0.10 A °l°|° Cop
— Max PRESS - B B TH =70 B
Max PRESS & TOH - 125 s H = 7.0 s H - 6.1 B-1 oo o o Cop
HEAT REMOVAL CAPACITY PER ALL SUBSYSTEMS (3 HX'S OPERATING)(SEE NOTE 15) B-2 o|o COr
HX LOOP = 22, 65%16° kd/h
c1 o-7| o ololofrc CLEAR
MODE C3 CONTINUATION OF SHUTDOWN COOLING WITH RETURN TO UPPER CONTAINMENT POOL AT GREATER 20 HOURS Rx PRESS = 0 MPa
POSITON ()| 24 25 4 5 6 7 8 9 10 I 12 27 30 43 44 €2 e-Tj o ojojoj-c CLEAR
FLow rmi/h - 954 954 c-3 lo-7 ololof-c|lo|o CLEAR
TEMP  °C - $52 $52 C-4 o-T of-clojofo CLEAR
E ;RESSR'SSP; Al 010 D o o-T CLEAR
ax TDH = H = 7. H = 6, A H = 7.0
DIFF-METERS 2 128 2 Z.0 . & E o Tlo|o (000
HEAT REMOVAL CAPACI SUBSYSTEM B & C (2 HX'S OPERATING)(SEE NOTE 15)
HX LOOP = 22, 65x16°
F - POOL o-T o| cLear
] MODE D RHR TEST DURING PLANT OPERATION s o o| cLeAr
posiToN O 1 2 3 4 5 5 7 8 9 10 11 12 18 19 20 21 1 43 44 VALVE OPEN LecenD
FLow mi/h N o054 954 N T = VALVE THROTILED
- T-C = VALVE THROTTLED OR CLOSED Rx PRESS ---- REACTOR VESSEL PRESSURE
D TEMP °C - 35/10 35/10 - 0-T = VALVE OPEN OR THROTILED . TOH TOTAL DYNAMIC HEAD
PRESS MPa A | 0.10 0.10 P B L i SOH SHUTOFF HEAD
a - . ACCORDANCE WITH RG 1.82 ANALYSIS el _HEAD LoSS
Max PRESS A TDH = 125 2 H- 7.0 A H = 6.1 A H-10 BLANK SPACE TNGICATE VALVE 18 CLOSED
DIFF-METERS .
ALL SUBSYSTEMS
MODE _E POST ACCIDENT CONTAINMENT SPRAY WITH HEAT REMOVAL AND STRAINER(BLOCKED IN ACCORDANCE WITH RG 1.62 ANALYSIS MODE F_MINIMUM FLOW BYPASS MODE
posiToN O 1 2 3 4 5 6 7 8 9 10 1" 12 22 33 34 1 32 35 36 42 43 44 positon O 1 2 3 4 5 6 61 20 21 1
c FLOW ni/h - 954 954 14 14 - 840 840 840 - FLOW ni/h - 148 148 -
TEMP C - Je7/s2 97/52 - - TEMP C EERZD 35/10 | -
PrESS MPa A | 4 - - - - 5 %4 PRESS MPa A | 0.10 0.10
Max PRESS B B B - - s Max PRESS
e PRESSS \ A TDH - 125 AH = 7.0 A H - 6.1 AH-28 AH - 28 AH =70 Y TSRS < SEE NOTE 12
] HEAT REMOVAL CAPACITY PER “——SUBSYSTEM B & C (2 HX'S OPERATING)(SEE NOTE 11) ALL SUB SYSTEMS
HX LOOP = 82, 48X16° kd/h
DESIGN PRESSURE AND TEMPERATURE TABLE (SEE NOTE 9)
PoSITION 3 Js1 [« [ s [e [ 7 ] 7 8 ]e Jwo][ 7 J7a]mwo i [n [12 128 (2]27[28 g%c[20a]12 1819 [2 2 fe8chZchachac 25 [2561 26 [ 4 [18 [27 [28 [g% [20a] 27 | 30 | 6 [61 [ 20 [ 32 [ 35 | 36
B [DESIGN RHR RHR
B pa | 031 | 282 IS 3.43 UR 543 o343 3.43 3.43 8.62 F—343 —< o 3.43 343 [~——8.62 282 |——3.435 —-8.62 < I ERT) 543 | o3 3.43 3.43
PESISN . 104 | 182 182 182 182 182 182 182 302 | sgE [——182 —] 104 182 104 |——302 - 82 3028210 [ 182 |50 %56,0[ 182 | 104 182 171
21~
|§SZTE LINE 450A 300A | 300A 300A 300A 3004 [EFOW [ 3004 300A 250A | 7020 [~— 300A —Jo— 250A ——f=——300A —<=]——100A 350A [~—— 3504 ——~~—300A 2504 =] 300A 100A 250A | 200A
PUNP 70 TIX X 10 FLOW ELEMENT 1O FLOW ELEMENT 10 SHUTDOWN SHUTDOWN._RE TURN SHUTDOWN. RETURN|  MINIMUM_FLOW FLOW 10
— POOL TO PUMP Evpass UNg| HEAT EXCHANGER LINE | HX BYPASS LINE | g ow ELEMENT FLOW ELEMENT TO Rx VESSEL SUPPRESSION_POOL WETWELL SPRAY SUCTION TO Rx VESSEL TO UPPER POOL BYPASS DRYWELL SPRAY
A

Figure 5.4-11 Residual Heat Removal System PFD (Sheet 2 of 2)
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EXCHANGER (A) B 0 RCW(A) 20ATCUW-44-05 O RCW(B) gé
” —
il r P8 1 e
3 < 1 —LC _—LC ®|Q
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B35 1 -
(j(‘ oo 25A-CUW-508-CS | 25A-CUW-512-CS ‘ 20028 N REGENERATIVE
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o

9
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Lew
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s H
605 5 &

NOTES:
1. MOTOR OPERATED ISOLATION VALVES ARE CLOSED
BY THE FOLLOWING.

(A) STANDBY LIQUID CONTROL SYSTEM START
SIGNAL.

(B) REACTOR VESSEL WATER LEVEL LOW SIGNAL.

(C) HIGH_FLOW DIFFERENTIAL SIGNAL FROM
INLET FLOW TO OUTLET FLOW.

(D) LEAKAGE IN CUW EQUIPMENT ROOM OR
CUW HEAT EXCHANGER ROOM.

2. INDICATE CONNECTIONS OF CHEMICAL WASHING
OR DECONTAMINATION.

3. FC (OR FO) INDICATES AIR OPERATED VALVES
FAIL CLOSE (OR OPEN) ON LOSS OF AR
PRESSURE TO VALVE OPERATOR OR LOSS OF
ELECTRIC POWER TO THE SOLENOID VALVES

4 UNLESS OTHERWISE NOTED, MOTOR OPERATED
VALVES USE AC POWE

5. THIS PUMP TYPE IS CANNED MOTOR PUMP.
6. THIS VALVE IS SET INTO VERTICAL RISER.

THESE MATERIALS SHALL BE DESIGNED
CONSISTENT WITH THE PUMP SUCTION LINE.

8. QUAUTY CONTROL CLASSTFTCATTON OF MACHINE
VALVE GNED SAl

AND VALVE ARE TO SAME CLASS AS
CONN CTING UNE, E THE DIFFERENT CLASS
I CONNECTING CASE-QUALITY coN

DESIGNED SAME CLASS AS HIGH GRADE CLASS

9. THIS VALVE IS DESIGNED WITH SPECIAL SEAL
PROVISION

10. THIS_LINE IS DISMANTLED AFTER PREPARATION
TEST.

11. THE GLAND OF BYPASS VALVE OF R Hx(Fms)
SHALL BE DIRECTED TO UPSTREAI

12. ALL AIR OPERATED VALVES HAVE OPEN/CLOSED
VALVE POSITION INDICATION LIGHTS LOCATED
IN VICINITY OF VALVE CONTROL SWITCH.

13. TEOO6 INCLUDES TT FUNCTION.

14. NO VALVES AND INSTRUMENTS TO BE LOCATED IN
THE SHIELDED COMPARTMENT CONTAINING THE
FILTER DEMINERALIZER.

15. DESIGN CONDITIONS ARE FOLLOWING.
@ F WATER
Ci/cC

A
© SCHEDULE INTERFACE

16. FILTER DEMINERALIZER VALVE CONTROL SWITCHES,
VALVE POSITION INDICATION LIGHTS AND ALARMS
SHOULD BE INSTALLED IN LOCAL CONTROL PANEL.

17. A COMMON_TROUBLE ALARM FROM LOCAL
ANNUNCIATOR SHALL ALARM IN THE MAIN CONTROL
ROOM.

CTIVE CONCENTRAT I

18. WO INDICATES AIR OPERATED VALVES FAIL AS
IS ON LOSS OF AIR AND FAIL CLOSED ON LOSS
OF ELECTRIC POWER.

19. VESSEL HEAD DRAINLINE TEE CONNECTION TO THE
CUW SUCTION LINE SHALL BE TNSTALLED AT Al
ELEVATION OF AT LEAST 480 Al
CENTERLINE OF THE VARIABLE LEG ‘NOZ
THE RPV WIDE RANGE WATER LEVEL TNSTRUMENT
(OR AT LEAST 389 mm ABOVE THE TOP
ACTIVE FUEL).

UM THROAT DIAMETER OF FLOW RESTRICTOR
FEOUT 'SHALL BE 135 mm.

21. PIPE WITH A DESIGN PRESSURE OF 2.82 MPaG OR

20.

GREATER SHALL HAVE ITS MINIMUM_WAI
THICKNESS NO_LE HAI OF A STANDARD
WEIGHT PIPE. THICKER THAN THE STAI ARD

THE DESIGN PRESSURE OR OTHER REQuTREMENTs

22. VALVES WITH A DESIGN PRESSURE OF 2.82 MPaG
OR GREATER SHALL HAVE A MINIMUM OF CLASS
300, OR OF A HIGHER CLASS IF REQUIRED BY

THE DESIGN PRESSURE.

23. THE INBOARD CONTAINMENT ISOLATION VALVE
F002 MANUAL CONTROL AND_VALVE POSITION
STATUS INDICATION (IN. ADDITION TO BEING
MULTIPLEXED), SHA| LL BE HARDWIRED TO THE
MATN CONTR L Ro

/24 "ROUTE THE PIPE THROUGH THE MANH
N BETWEEN THE DRYWELL AND THE RPV FLANGE
A N N

o~ \,

REFERENCE DOCUMENTS MPL NO.
1. REACTOR WATER CLEANUP SYS PFD 631-1020
2. NUCLEAR BOILER SYSTEM B21-1010
3. RADIOACTIVE WASTE UQUTD, K17-1010
OLID), RADWASTE SYS P&ID
4. LCW,RADWASTE SYSTEM P&D K17-1010
5. REACTOR WATER CLEANUP SYS IBD 31-1030
6. RESIDUAL HEAT REMOVAL SYS P&l 11-1010
7. SERVICE AR SYS P&D (REAC BLDG) P51-1010
8. PIPING & INSTRUMENT SYMBOLS A10-3030
9. BLDG CLNG WATER SYS P&ID P21-1010
C SYS P&D (REAC BLDG) P13-1010
11. SAMPLING SYSTEM T 1-1010
CONTROL ROD DRIVE C12-1010
13. VALVE GLAND LEAKAGE TREATMENT K17-1010
RADWASTE SYS P&ID
14. LEAK DETECTION AND ISOLATION E31-1010
15. FUEL POOL CLNG & CLEANUP SYS G41-1010
P&l
16. FEEDWATER CONTROL SYS IBD C31-1030
17. SUPPRESSION POOL TEMPERATURE T53-1010
ONITORING SYSTE
18. MAIN CONDENSER SYSTEM P&D N61-1010

MPL NO. G31-1010

Figure 5.4-12 Reactor Water Cleanup System P&ID (Sheet 1 of 4)
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14 13 12 11 10 9 8 i 7 6 5 4 3 2 1
K
MODE A: NORMAL OPERATION (REACTOR PRESS 7.17MPa A)
— 1 2 3 4 5 6 7 | 8h | oh | 10 fna@|iae) 13 faam)|sa@) 16 | 17 | 18 | 1e | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 |20f |a0h | &
FLOW  (m® /h) 30 | 172 | 202 202 | 160 | 80 | 77 | 154 [(154 | 154 ) 154 [ 154 | 154 | — | 154 | 183 83| — | = | = | = | = | = | = | 140|140 | —
PRESS (MPaA) | 7.50 728 | 721 | 7.28 | 7.21 7.18 | 8.36 835 | 785 | — | 7.98 | 7.91 -l == =] =-1=-1- -
J TEMP () 278 278 | 12 | m2 | 49 49 | 405 495 | — | 49 | 225 25 | - | - | - | - | - | -] - | " -
Viax ALLOWABLE ap= NOTE 6 TOH = 120 4P=36 NOTE 6 ap=3 AP =10
PRESS LOSS (m)
MODE B: START-UP OPERATION (REACTOR PRESS 1.08MPa A)  NOTE 5
1 2 3 4 5 6 7 |8 | 9h ] w0 [na@|izae) 13 faa@)|saeN 6 | 17 | 18 | 1e | 20 | 2 | 22 | 23 |24 | 25 | 26 | 27 | 28 |29f |a0h | @
FLOW  (m3 /h) NOTE 8 172 172 | 155 | 155 | 77 | 154 (154 | 154 ) 154 (154 | 154 )] — | 16 | — 127 | 4 4 — | 140 | 140 | —
PRESS (MPa A) 110 | 101 - -
¥ Viax Viax Max Viax Max Viax
TEMP () 179 179 | 102 | 02 | M ol e B R RE R RS IREC s el - | e -
_ Viax ALLOWABLE ap-3 NOTE 6 TDH = 120 AP=3% NOTE 6 ap=
PRESS LOSS (m)
H MODE C: HOT STANDBY OPERATION (MAIN CONDENSER AVAILABLE) (REACTOR PRESS 7.17MPa A)
1 2 3 4 5 6 7 | eh | 9h] 0 fna@|iza@N 13 (14 f [1sh | e |7 | e | s |20 | 2 | 22 | 25 |24 |25 | 26 |27 | 8 [mf|20f| &
FLOW (m3 /h) NOTE 8 207 207 | 161 81 77 | 154 [(154 | 154 ) — - — | 154 | 154 | 186 186 | — - - - - - — | 140 | 140 | —
| PRESS (MPa A) 7.31 727 | 720 | 7.28 | 7. 718 [ 836 | — | — | — | 835|798 70 I _
- Viox Mox Mox | Mox Viox
TEMP (1) 278 278 | 118 | 118 | M9 S i A 5 o3 | — | - | - | - | - | - | - | M _
Viox ALLOWABLE ap- NOTE 6 TDH = 120 AP =|_ NOES®
PRESS LOSS (m) 36
G
MODE D: HOT STANDBY OPERATION (MAIN CONDENSER ISOLATION) (REACTOR PRESS 7.61MPa A)
| 1 ‘ 2 3 4 5 6 7 | 8| af| 10 fna@|ioae) 13 faam)|sa@N 16 | 17 | 18 | 1e | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 [29f |a0h | &
FLOW (m3 /h) NOTE 8 209 209 | 182 | 8t 77 | 154 (154 | 154 ) — [ 154 | 154 ] 154 | 154 | 187 187 | — - — — — — — | 140 | 140 | —
PRESS (MPaA) | 7.72 - - = [N A O R
F o () 20 292 | 119 | 1 | Mox Mox | — | — | _ | Mox | Mox | 5.0 wl - | = | — | - [ - [ - " _ TABLE 1 VALVE OPENING /CLOSING CONDITION
— 54 54 54 | 54 35
Viax ALLOWABLE NOTE 6 TOH = 120 2P=] NOES 2P Jobe~ALENOT Faoz | Foo3 | Foi1 | Fa1s | Fole | Fo22 | F023 | Fo24 | F201 | F205
PRESS LOSS (m) 36
A 0 o | ¢ o | ¢ ¢ ¢ ¢ 0
8 0 o | c| o] ¢ T 0 c o | o
MODE E: REFUELING (RECIRCULATING) (REACTOR PRESS: ATMOSPHERIC PRESS) c o oo ]o]c c c c ¢ ¢
1 2 3 4 5 6 7 |8y | 9h | w0 [na@|izae) 13 faam)|sa@) 16 | 17 | 18 | 1e | 20 | 2 | 22 | 23 |24 | 25 | 26 | 27 | 8 [29f |a0h | @ 0 0 o | o | o] c c c c c c
s FLOW (m3 /h) NOTE 8 154 154 | 77 | 77 | 154 | 154 | 154 ) 154 (154 | 154 | — | 154 154 | — - - - - - — | 140 | 140 | — E 0 o c o 4 c c c 0 o
PRESS (MPa A) s STP - -l === =-1-1- - F ol o | c ¢ ¢c|ofo|o]| oo
¥ Max Wax | Max Vax | Max Wiax Max | Max Max Viax
TEWP_(C) 52 52 | 49 =] 49 | 495 495 | — 495 | 5 2 | ~ |~ | -] -l =-]~-]-]% - i ojojejejojejoefejojo
| Box e ount aP=3 NOTE & TOH = 120 2P =36 NOTE 6 apP=3 0 OPENING C CLOSNG T THROTILED
b MODE F: AFTER REFUELING (REACTOR PRESS: ATMOSPHERIC PRESS)  NOTE 5
1 2 3 4 5 6 7 | 8h | 9h | 10 [na@|ia@N 13 faam)|sa@) 16 | 17 | 18 |19 | 20 | 21 | 22 | 23 |24 | 25 | 26 | 27 | 28 [29f |08 | 3
FLOW (m3 /h) NOTE 8 154 154 | 77 | 77 | 154 | 154 | 154 ) 154 [(154 | 154 | — - - - - — | 154 154 | 140 | 140 | —
PRESS (MPa A) sP stP -l == =-1]-1- -
] . Mox Mox Max Mox | Mox
TEWP_ () 52 22 | — |~ | - | -] - |- |®% 52 |3 | — | —
Viox ALLOWABLE ap- NOTE 6 TOH = 120 AP=36
PRESS LOSS (m)
C
MODE G: RPV SPRAY (REACTOR PRESS 1.03 MPa A)  NOTE 7
1 ‘ 2 3 4 5 6 7 | 8h | af | 10 @A) 13 faam)|eae) 16 | 17 | 18 | 1e | 20 | 21 | 22 | 23 |24 | 25 | 26 | 27 | 28 |29f |a0h | &
— 3 NOTE 8 Viox | Wox Viox Viox Viox
FLOW (m® /h) 172 IR AR R IR REE SEA RS RER QA B IR R AR s T T e P T e e I R IREC I 4
PRESS (MPa A) _ _ - =T=1=1T=71=71-<= 1.03
y Viax Vax | Mox Viox Max Viax
TEMP () 183 183 hox o] Mox | Mox o |~ | M| e I e e e e e e e
B Viax ALLOWABLE ap= NOTE 6 TDH = 120 aP=36 NOTE 6 ap=
PRESS LOSS (m)
A

Figure 5.4-13 Reactor Water Cleanup System PFD (Sheet 2 of 2)
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NOTES:

ALL EQUIPMENT IS PREFIXED BY SYSTEM MPL NO. G31
UNLESS OTHERWISE NOTED.

ALL EQUIPMENT IS NON IE EXCEPT PRIMARY CONTAINMENT
ISOLATION VALVES AND CUW INJECTION VALVE.

CUW CONTAINMENT ISOLATION VALVE F0O02 MANUAL CONTROL
AND STATUS LIGHTS (IN ADDITION TO BEING MULTIPLEXED)
SHALL BE HARDWIRED TO THE MAIN CONTROL ROOM.

TABLE OF CONTENTS

TITLE

COVER SHEET, TABLE OF CONTENTS

CUW PUMP COO1A

CUW OUTBOARD CONTAINMENT ISOLATION VALVE MO-FO003

CUW INBOARD CONTAINMENT ISOLATION VALVE MO-F002

CUW VESSEL HEAD SPRAY CONTAINMENT ISOL VALVE MO-FO017

CUW VESSEL HEAD SPRAY VALVE MO-F016

CUW INJECTION VALVE MO-FO15

CUW BLOWDOWN LINE ORIFICE BYPASS VALVE MO-F024

CUW F/D UNIT—A ISOLATION VALVE AO—-F202A

CUW F/D UNIT—A ISOLATION VALVE AO-F201A

CUW PUMP PURGE LINE STOP VALVE AO-F030A

CUW F/D BYPASS VALVE MO-FOM

CUW SUCTION LINE SHUTOFF VALVE MO-F026

CUW BLOWDOWN FLOW CONTROL VALVE AO-F022

CUW DUMP VALVE MO-F023

CuW DUMP VALVE MO-F025
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SH
NO.
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3
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A 10
n

MISCELLANEOUS ALARMS

SUPPLEMENTAL DOCUMENT UNDER THE FOLLOWING IDENTITIES
SHALL BE USED IN CONJUNCTION WITH THIS DRAWING:

1. CUW SYSTEM P&ID
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