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NOTES

1. THE PIPING DESWNER SHM.L PROVIDE INSTRUIIENY HOOT VALVES
AND_INSTRUMENT P CONFORMANCE THE RE
OF THE PROCESS !KSTRUMENT SPECIFH:A“ON A“ JOSO

2. THE CRD SYSTEM HCU'S ARE ARRANGED IN FOUR S|
GROUPS LOCATED IN TWO MECHANICAL ZONES OF THE
REACTOR BUILDING. EACH HECHANICM. ZONE CONTAINS
SCRAM GROUPS. EACH GROUP SERVES ONE
QUADRANT OF THE REAC DR
3.PROVIDE DRAN VALVES AT ALL $V51EM LOW POINTS.

4.PROVIDE VENT VALVES AT ALL SYSTEM HIGH POINTS.

5. EXCEPT AY POINTS OF tDNNECTION WITH THE REACTOR VENDOR
CUIPMENT OR PIPING, T) PlPING D IGNER SHALL
SlNCO nnnccmmmes SIGN
sPscvncnmn AND PROCESS DIAGRAM.

8. THIS DOCUMENT PROVIDES A FUNCTIONAL DEFINITION OF THE
REQUIRED SYSTEM LEVEL PROKSS. UDNITORNG AND CONTROL
INSTRUMENTATION. T DOES SS DETAILS O

METHODS 8Y WHICH rku ouPoNsnts WILL BE
PROCESSED. THIS PROCESSING MAY INVOLVE THE MULTI~
PLEXING SYSTEM (H23) OR MAY UTLIZE DEDICATED Mnnlmmc.

7. C‘RD NITROBBI AND AIR LINES SHALL BE OF A NON-CORRODING
8. MUL ORIFICES CONNECTED IN SERIES AS SHOWN IN PURCHASE
PART DRAWING OF ORIFICE DO0S. THE PRESSURE DﬂOP ACROSS EACH
ORIF)CE IS 173 MPa PUMP_RUN-OUT CONDITIO!
MPONENT DEVICE LIST FOR THE QUANTITIES OF DR\FICES.

9. PIPING QUALITY CLASS EXTENDS THONP{ECT&MNS WITH HCU.

10. FLUSHING CONNECTIUNS SHALL BE ?ROV!DED N ACCDNDANEE WITH
AND EC (‘}‘HEN';"NEA7° - 4010,

TIO!
NCE WITH THE stczmAnon FOR FIELD
NUCLEAR PLANT COMPONENTS, A11-~3070.

JHE SPECIFICATION FOR CLEANING

TEMPORARY STRAINER SCREENS SHALL BE PROVIDI
SIDE OF ALL PUMPS IN ACCORD
CLEANING AND CLEANL.NE

SECTION TEN PIPE DIAMETERS

OTHERWISE INDIC)
18. FLANGED PUMPS YD EE USED.

APPROPRIATE ELECYRK:AL SOLAYION SHALL BE PROVIDED BETWEEN

THE NON-ESSENTIAL ROD WITHORAW BLOCK SIGN
THE ESSENTIAL REAC'OK TRIP SIGNAL PIS~2811 AND PT—011.

12. PIPE SIZE SHALL BE SPECIFIED BY THE PIPING DESIGRER.

]

1. PROWSKIN FOR CONT"ENMENT ISOLATION 70 BE IN ACCORDANCE WITH

3 4 PORTABLE NITROGEN CHARGING SYSTEM SHALL BE PROVIDE! &

N
Ee7 TUE REQUIEMENTS OF THE HCU, IT SHALL BE DES cuznus
RUCTED 1 AL H 6000 INDUSTRY PR Al DESIGN PRESSURE ~ SEE BOUNDARY SYMBOLS

ALVES. A PRES! VE SHi BE IN:
DDWNSTREAM OF THE CHARGING STA‘NDN PRESSURE REGULAT!

WHICH SHALL PREVENT PRESSURIZATION ABOVE SYSTEM RESUREMENTS. 5} PIPING SCHEDULE NUMBER — SEE TABLE 1
DESIGN/OUALITY CLASS — SEE BOUNDARY SYMBOLS
SEISNIC CATEGORY — SEE BOUNDARY SYMBOLS

CONDENSATE, FEEOWATER AND CONDENSATE AR EXTRACTION
SYSTEM (NZ!‘.“CUROENTSEAYE STORAGE TANK 1S THE ALTERNATE

) T FOR S QUALITY Of
WATER SEE CONTROL ROD DRNE SYSTEM DESIGN SPEC, C12-4010. THE CRD 22, PIPING INTERFACES WITH THE CAD PUMP, INCLUDING SUC"IGN.
DISCHARGE, VENT, DRAIN Am POSﬂIVE FRESSURE SEAL LINI
UPPLIER. REDUCERS ON m
SUCTION AND DISCHARGE PPNG SﬂN.L BE PROVIDED AS REQUIRED.

SYSTEM INTERFACE
THE ACTUAL CFDW,AQ

CURRENT LICENSING

HCU nlAGRA“ IS SHOWN FOR INFOR! FOR OUALITY
'OF ‘TME HCU, SEE CROUP CLASSIFICATION DIAGRAM, A11—1030.
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150A-CRD-002

100A-CRO~001

SH3 B8

100A~CRD~004

100A—CRO-007

AL (PS~Z811) AND

SOURCE OF CRD SYSTEM WATER SHALL BE NORMALLY FROM THE

CE CONFIGURATION WITH THE CONDENSATEFEEDWATER AND
CONDENSATE AR EXTRACT'ON SVS?W (CFDW,AQ! SHALL BE DETERMINED

INSERTION {SCRAM).

20.FOR SEISMIC CATEEDRY OF INDIVIDUAL FMCRD COMPONENTS,
SEE REFERENCE 12.

21, SYSTEM DESIGN CONDITIONS:

8] DESIGN TEMPERATURE = 86°C
C} PIPING MATERIAL ~ SEE TABLE 1

a9

G} FLUID — SEE TABLE 1t

SHALL BE SPECIFIED BY T

24. EACH SCRAM INSERT LINE SHALL BE ASSIGNED A SUFFIX
NUI‘BER WHICH CORRESPONDS O THE CORE LOCATION

ITS ASSOCIATED F

25. THE PIPING DESIGNER SHALL DETERMINE THE LOCATION OF THE
LINE SIZE REDDCTVON FOR THE CONNECTION WITH THE FMCRD.
SHALL BE DELETED I THE REDUCER

PIPE_20A~CRD—-027
IS AT THE FMCRD FLANGE.

S0A-CRD-030

18, PRESSURE INDICATOR SHALL !EFRLOCATED oN A STRAIGNT PIPE

17. ALL REFEWENC‘ED BESIGNATWS ARE PREFIXED BY 012-— UNLESS

1. THESE VALVES MuST BE OPEN FOR RAPID HYDRAULIC ROD

23. PIPE SIZE SHALL BE SPECIFIED BY THE PUMP SUPPLIER.
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N CO! E
BES‘GNER BASED ON TNE I!ETMLED rucm LEAK DETECTION

28, E HPWG DESIGNEH SHALL DETERMINE THE_SPECIFIC cmrmuumn

) o; uruun PFING 1:: EAKAGE FLOW T0 L

29, TEST CONNEC\'IGHS ARE USED IN

ROCM
coﬂduncﬂon mTH A PORTABLE TEST CART TO PROVICE

TeuRORARY, mnﬂl\uuc CONNECTION TO THE HCU FOR CRD

FRICTION TE!
THE ACTUM Mw HEADER CONFIGURATION SHALL BE
DETERMINED BY THE HCU RDDII P\PINC LAYOUT DESIGR.
THE PIPING DES’GNER 'Y_THE LOCATION OF
MAINTENANCE VALVES, rr REG\J!RED VOR ARE VALVE AND
AR HEADER DUMP VALVE MAIN
THE PIPING DESIGNER suAl.L DETERII(NE THE NEED
REDUCTIONS FOR THE

“
e

31

R}

§

FOR LINE
AIR HEADER DUMP VALVES AND ARI

SIZE
VALVES. THE REDUCERS MAY BE DELETED fF NOT REOUIRED.

PANEL OR

AT 0°) AND X~70 )
5 -m: INsTRuu ENT Am suPPL Y SHAI
CONTINUED UPPLY TO THE Si

W ou ou
".»za

\‘RE PENEYRATION uuu!ms Fnk \'NE ScRMl LINES X-810

THE VALVE POS"IQN RO!CATMG LIGNT SHALL BE LOCATED

\LL BE DESIGNED TO AssuRE
SCRAM AIR HEADER AND FLO!

AR S
CONTROL VALVES I’F%ﬂgl. WITH ANY SINGLE PRESSURE C’ONTRDL

VALVE OUT OF SER!

PIPE WITH A DESICN PRESSURE OF 2.82 MPa OR GREATER
SHALL HAVE
OF A STANDARD WEIGHT PIPE.
PIPE_SHALL BE USI
OTHER REQUIREMENTS.

S

E, THICKER THAN STANDA!

37. VALVES WITH A DES'CN PREsS‘RE OF 2.82 MPa OR
Gl R Si BE A MINIMUM OF CLASS 300, OR OF A
HIGHER CLASS IF REOUIRED BY THE DESIGN PRESSURE.

REFERENCE DOCUMENTS

1. REACTOR WATER CLEANUP SYS P&ID
2.REACTOR RECIRCULATION SYS F&ID
3.REACTOR BUILDING COOLING WATER SYS P&ID
4.MAKEUP WATER SYS (CONDENSED! P&ID

s, CDNDENSM‘E FEEWATER AND CONDENSATE
EXTRACTION S

6. REC)RC\I.AHDN FLOVI CONTROL SYS 18D
7.INSTRUMENT AR SYS P&ID

8.REACTOR PROTECTION SYS ©D

9. ROD CONTROL AND INFORMATION SYS 18D
10. ROD CONTROL AND INFORMATION SYS IED
1. NUCLEAR BOILER SYS P&ID

12. PIPING AND INSTRUMENTATION DIAGRAM SYWBOLS
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Figure 4.6-8 Control Rod Drive System P&ID (Sheet 1 of 3)
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Figure 4.6-8 Control Rod Drive System P&ID (Sheet 2 of 3)
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" ] 3 2 n | 1 ] s | 8 ! 7 ] 6 5 4 2
TABLE t_PIPING SPECIFICATIONS TABLE % _PIPING SPECIFICATIONS (CONT'D)
PO | scHepue | maTERIL | FLUD RIRE | scHeouLe | MATERIAL | FLuD
PRIMARY HYDRAULIC CONTROL UNIT {HCUJ=TYPICAL—MPL NO. DOD4 oo | aos = - oo T 508 = v
oA ] (HCU IDENT NUMBERS SHOWN FOR INFORMATION ONLY. SEE NOTE 8} wor T wos pre v o T sos = v
003 | 408 ss W 072 | 805 ss ]
EXHAUST C04 408 SS w °73 805 SS \J
e A"; ANI:‘ oos | 405 ss w 074 | 805 sS [l
PITFAZ D FAASIPARY < ws oos | 408 ss ” o7s | a0s ss w
FULL IN (Pes = e act ac 2l CHANNEL A o007 | 408 ss ¥ o076 | 405 s$ [
sieNaLsFaL (B L rPS o08 | 405 sS w 077 | 4us ss w
BUFFER 8] < ChanneL B
SCRANM PILOT 009 80S $S w 078 405 55 \J
scRAM P i S [ Pos o0 | 40s ss [ 079 | 405 ss w
INDICATION \*/ ots| SOLENOID VALVE on | sos 55 w 080 | 408 55 w
- | ow Vot  20A-CRD~027 e A E— (7o) DHAUST 012 | sos ss ¥
@E:}———-—L—--.‘._@ N (TYPICALI N &/ e 013 il Ss w 300 405 Ss v
NOTES 24 & 25
SEPARATION / ou | sos ss W so1 | 405 ss w
g‘g:gggg" é 32A-CRD-028 (TYPICAL) Sl o1 B80S S5 w 502 405 S5 w
VIA H23) (IR R -~—@ = NOTE 34 rore 2 o 80s ss w 503 408 sS w
e 107 o7 | soS ss [ 304 | 405 ss I3
e
A - o | sos ss w 505 | 408 ss [
<
PR PULSE 3 1K) WoroR 32A-CRD-028 ITYPICALY o g ow | sos ss [ 508 | 405 ss W
BRAKE NOTE 24 3 i 020 | mos ss w 507 | sos ss ]
BRAKE POWER 5———T555 [ | Low g 021 | sos S5 w 508 | 405 sS w
INPUT P — <4 DUAL ?
1 -——-|SYNCHROS H 022 | 8os ss w so09 | 405 ss w
CR POSITION N ! - 4 [
R posiTio ! 023 | sos ss W 510 05 ss
(SHIM) D S 4 RO~ 024 80S 55 w EX B80S S5 w
CRD-078 NOTE 33
{rote ‘2'_\ ~/0 = 025 | oS ss w s12 | sos ss ]
I3
FINE MOTION CONTROL e 77) o H 020 | 808 s hd 313 | gos ss Ll
ROD DRIVE (FMCRD) ! 50 * 027 | s0S ss w 54 | B80S s [
WQS [ e ! % 028 | sos 5 v s1s | sos 5§ [
13
£ { het 020 | 80S S5 v sie | sos ss w
5 N 030 | sos sS [ 517 | sos ss ]
o
20A-CRD-027 519 80s 55 w
(TYPICAL} £ us A}
NOTES 24 & 25 §
10 034 805 Ss w 700 405 ss v
SECOND X670t
FMCRD NOTE 34 104 033 80S 55 w 701 405 SS w
038 | sos ss [ 702 | 40s ss ¥
037 80S S5 w 703 405 sS w
| ——sa-ceo-o22 700 | B0 = v
o038 | sos ss w 705 | sos 55 [
NOTE L 040 | 408 ss [ 708 | 8sos ss w
26 ] ] 707 | sos s5 [
] 708 | s0s ss [
’ E 708 20S SS w
&
«~CRO-079 044 | 405 sS A 710 | sos ss v
(NOTE 12} G =
norezz | KFTN 5 045 | 405 ss A m 805 S5 w
022 Kez22] g 048 | 408 sS A 712 | 80 s W
+~CRD~080"
SRD-080 i 047 | 40 ss A 713 | eos ss w
048 405 sS A 714 805 ss w
[ 622 | 049 405 sS A 715 B80S ss w
T 050 | 405 ss A 71 | eos ss "
NOTE 28 K 051 405 sS A 717 805 s§ w
Lew 052 405 sS A 718 80S S5 W
053 | 40s ss A 79 | eos 55 v
054 408 sS A
055 | 408 S5 A 721 | 408 ss A
058 408 SS A 722 4058 sS A
057 | 405 ss A 723 | 80s ss v
o058 | 40 ss A 724 | sos ss ¥
Muwc ]GRO o059 | 405 sS A
080 408 SS A
HCU BANKS A AND 0 1-25A-CRD-073 081 40S s A
SUPPLY FROM MUWC e e E 082 405 SS A
FO62A ggg :g'%';mu 083 405 S8 A
064 408 sS A
TEST CONNECTIONS
g Ao || (SEE NOTE 281 085 | A0S ss A
TO CRD PUMP. 3 E 066 40S $s A
Min FLOW LINE 25A~CRD~076 Fos28 057 | 405 ss A
HCU BANKS B AND € 1 55a cro-o74 s o5 = .
sorl -1
AT o8 | 40S ss 3

Figure 4.6-8 Control Rod Drive System P&ID (Sheet 3 of 3)
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CHARGNG
HEADER
SEE
(e %S O
20 Lfrmie wax 204 ( das
s0A

&

!
/

(20
\oae/

]

HYORAUUC CONTROL UNIT
—m—

10.2 L/min Mox o 204 |
10 RRS
DRIVE WATER FILTER
ALLOWABLE
204 AP = 0.196 MPo
T0 MBS e e AT 297 {/min
SEE NOTE 10
508
APPROXIMATEL
undl0 i CONTR
- T CTEE NOTE )
SEE NOTE 10
CENTRIFUGAL WININUM  AVAILABLE
e NPSK = 6.5 METERS
OF WATER AT 767 L /min
coot
<
8 Nax SUCTION P = 0.343 NP0 G
Puur
= MAGMUM AP = 0.044
a%‘?" AT 07 L /min (TVP)
SEE NOTE 10
s ‘boon
FROM CONDENSATE,
rem\uvt'az AND
EXTRACTION SYSTEM
(SEE NOTE 3)
CONDENSATE
STORAGE

§
s

REACTOR
VESSEL

:
i

FMCRD
L -
VALVE CONDITIONS
VALVE MOOE MO0E MODE
© A B 4
Fo10 o o c

MODE A NORMAL OPERATION - SIZES PURGE WATER HEADERS (SEE NOTES 6 AND 7)

NODE [e) ) 2 3 . s | s | s 2 [
FLOW, L/min 507 07 287 o %7 28 .LJ, .z .:T.'
PRESSURE. WP G | Goay | rers PR i OP 2.2 pre0 08 Prenr0s] PR

‘CONDITIONS © Mox LINE LOSS I SEE NOTE 6 AND 7
0.490
L NORMAL DRIVE OPERATION
2 Il'-\lllo- PURGE FLOW TO DRIVES.
3 OF REACTOR AT 7.48 MPo G
s S R etron
MODE B SCRAM - SIZES SCRAM UNE

NOOE [«) 1 2 3 4 B s | 7 []
FLOW, L/min 240 240 73 I a3 473
PRESSURE, WPo G 076 Min ol

116
CONDITIONS : UINE LOSSES
L DRIVES SCRAMMING L (senores) )
2 FLOWS BASED ON ROD VELOCITY OF 344 cm/Sec
3 PRESSURE OF REACTOR AT 7.48 Wo G
MEASURED AT VESSEL BOTTOM
MODE € SCRAM COMPLETED - SIZES THE PUMP SUCTION LINE
NOOE ol 2 s 4 s s | 7 [ s
N 767 767 327
FLOW, L/min - ol BT ° SEE NOTES 34&
PRESSURE, W00 G | TOM=ILT? M SEE NOTES ' "
CONDITIONS :
L SCRAMMING OF DRIVES COMPLETED
2 MAXIMUM CRD SUPPLY PUMP FLOW
3 PRESSURE OF REACTOR (PR) AT O MPo G
TABLE 3: DESIGN PRESSURE /TEMPERATURE

NODE O 1 2 3 ) s 3 7 3

PRESSURE, WPo G 2.82 1863 863 18.63 RLIA) 35 25 862
W \C % 86 6 -3 &8 66 &6 R

NOTES :

-

TEMPERATURE AND LINE SIZE WILL BE

FlNAulED A'l THE DETAILED DESIGN PHASE. ACTUAL LINE

.S DETERMINED BY PIPING DESIGNER SHALL MEET THE
PROCESS DATA HYDRAUUC REQUIREMENTS.

z THE NPRI‘SDEMDASYNEREACTWW
IMMEOIATELY ABOVE THE CORE PLA

3 PUMP RUNOUT CAPACITY OF 767 L/min SHALL NOT BE
EXCEEDED. ORIFICE REDUCES THE PRESSURE
AT THE INSERT LINE SO THAT NO GREATER THAN A TOTAL
OF 327 L/min WILL LEAK THROUGH ALL THE DRIVES WHEN
PR = 0 WPo G. LEAKAGE FLOW AT NooES (7)) wo (B)

1S EQUAL TO 527 DiVIDED BY NUMBER OF DRIVES.

4 RESTRICTING ORFICE DOOS IS COMPUSED OF MULTIPLE ORIFICES
CONNECTED N SERIES. SCE MPL FOR THE QUANTITES of
ORFICES. THE PRE: ACH ORWICE 15 1.73 NP
AT 767 L/mm .

LY THE CONDENSATE, FEEDWATER AND
CMDENSAYE AR EXYRACTION SYSTEM (N21,
6E SIZED TO MAINTAN A on RATE T APPROXMATELY
TWICE m A) CRD M FLOW RATE. SURPLUS
FLOW WL B TED 7O OONDENSATC STORAGE
TANK (CST). CST waLL 1‘[&! ATE
WATER FOR THE CRD SYSTEM #
SYSTEM N21 1S NOT AVAILABLE.

6 IN MOOE A, THE DRIVE IZ!\.O"RATEATI.DCAW
BE_LESS THAN 0.7 L,

L

U'ILOSSESAREFN THE SCRAM UNES ONLY.
TOTAL COMBINED MSFORMNGJMSGMILNCS
ARE 1.67 WPo MINRIUM AND 2.11 MPo MAXIMUM,

°

ACTUAL FLOW WiLL BE DETERMINED DURING THE DETAILED
DESIGN PNASE.

0. TYPICAL OF BOTH LOOPS. ONLY ONE LOOP SHOWN.

Figure 4.6-9 Control Rod Drive System PFD
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