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·--· -~ -··-·---·----. ..._i 
SYSl£M SELECTION OPTIONS .lRE INOIC.ll£0 BY '4.JLTIPL.E MPL ITEM NUMBERS 

REFERENCE DOCUMENTS: MPL ITEM No. 
1. CONTROL ROD DRIVE HYO SYS P&ID - - - - - - - - - c11;c12-1010 
2. CONTROL ROD DRIVE HYO SYS FCD - - - -'- - - - - - Cl1/C12-1030 
3 . DESIGN SPECIFICATION - - - - - -: - - - - - - - - - c11;c12-4010 
4 . HYDRAULIC CONTROL UNIT- - - - - - - - - - - - - - cn;c12-D001 
5 . PIPING&. INSTRUMENT SYMBOLS - - - - - - - - - - -~-A42. -1010 

6 . PROCESS DATA - - - - - - - - - - - - - - - - - --Cll/ C12-1020 
7 REACTOR WATER Cl.£>.N UP SYS P&ID - -'- - - - - - - - - G31/G33-1010 
S REACTOR RECIRC SYSP&ID--------- -----G33/B3S-1010 
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NOT.ES: 

I. FOR DATA PERTAINING TO NUMl!IERS WITHIN 
HEXAGONS REFER TO PROCESS DATA F'IG. 4.'=>-7 

2. SOURCE OF CRD SYSTEM WATER SHALL BE 
NORMALLY F"OM CONDENSATE TREATMENT 
SYSTEM. CONDENSATE STORAGE TANK IS THE 
ALTERNATE SOURCE IF CONDENSATE TREATMENT 
SYSTEM IS NOT IN OPERATION. FOR DETAILED 
DESIGN REQUIREMENTS FOR SOURCE ANO QUALITY 
OF WATER, ·SE.E REF 3. 

3. DELETED 

4. PUMP SUCTION RELIEF VALVES SET AT 150 PSIG. 

,coNT AINMENT 

INSERT 
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NORMAL OPERATION 

0 
FLOW, GPM 

0 
FLOW, GPM 

0 
FLOW, GPM 

0 
FLOW, GPM 

PR+20 PR+20 PR•8 
MAX MAX MAX 

0 
FLOW, GPM 

0 
FLOW, GPM 

SCRAM COMPLETED 

0 
FLOW, GPM 

) PR ) PR ) PR ) PR ) PR 

0 
FLOW, GPM 

THIS DRAWING CREATED ELECTRONICALLY 

CONDITIONS, 

1. DRIVES LATCHED. 
Z. REACTOR STEAM DOME PRESSURE AT 1020 PSIG. 
3. MAXIMUM COOLING FLOW TO DRIVES, MINIMUM REQUIRED 

PRESSURE AT POSITION !A IS 20 FEET OF WATER AT 200 GPM. 

MODE A SIZES THE COOLING WATER HEADERS. 

LINE LOSS FROM LOCATION 10 TO LOCATION 20 SHALL NOT EXCEED 3 PSIG. 

CONDITIONS' 

!. DRIVES INSERTING. 
Z. REACTOR STEAM DOME PRESSURE AT 10'20 PSIG. 
3. MAXIMUM DRIVING FLOW TO DRIVES. 

MODE B SIZES THE DRIVE WATER HEADERS. 

MODE C SIZES THE INSERT ANO WITHDRAW LINES. 

!. SCRAMMING OF DRIVES COMPLETED. 
2. REACTOR STEAM DOME PRESSURE AT 0 PSIG. 
3. MAXIMUM CRD SUPPLY PUMP FLOW. 

MODE 0 SIZES THE PUMP SUCTION LINE. 

!FOR NOTES SEE SHEET 2.1 

NOTE: MINIMUM ACCUMULATOR PRECHARGE PRESSURE IS 565 PSIG. 

FIGURE 4.6-7 
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ESTIMATED LINE 
SIZE !INCHES> 

LOCATION 

OESIGN TEMP. 

21-22 24-25 27A-27B 27B-27 27 27C-27D 
ISEE NOTE 13> ISEE NOTE 13> ISEE NOTE 13! <SEE NOTE 13: llSEE NOTE 14> <SEE NOTE 14l 

• SEE CRD SYSTEM DESIGN SPECIFICATION. 

•• 2 [NCH HEADER TO EACH HALF OF THE TOTAL QUANTITY OF HCU'S. 

THIS DRAWING CREATED ELECTRONICALLY 

NOTES: 
1. DEFINITION OF SYMBOLS 

PR- INDICATES PRESSURE OF THE REACTOR MEASURED IMMEDIATELY ABOVE THE CORE PLATE. 

2. MAXIMUM OPERATING TEMPERATURES 
THE MAXIMUM SYSTEM OPERATING TEMPERATURE WILL NOT EXCEED 150 DEG. F. 
FROM LOCATION I THROUGH 27 WITH THE FOLLOWING EXCEPTIONS. 

MODE A- <LEAKING SCRAM 

DISCHARGE VALVE> 

24 
25 

A. MAXIMUM CHARGING WATER PRESSURE SHALL BE 1600 PSIG NOMINAL. 
ACCUMULATOR PRECHARGE PRESSURE SHALL BE 575 PSIG NOMINAL, 
580 PSIG MAXIMUM, AT 70" F. 

B. DELETED 

C. LOCATION 20, 21 AND 22- THE ANTICIPATED RANGE OF COOLING WATER 
DIFFERENTIAL PRESSURE IS FROM APPROXIMATELY 6 PSI TO A MAXIMUM 
OF 30 PSI. REDUCED DIFFERENTIAL PRESSURE rs ACCEPTABLE SUBJECT TO 
MAINTA1NING THE REQUIRED COOUNG WATER FLOW TO THE DEVICES. 

0. LOCATION 23- MAXIMUM ORIVE COOUNG REQUIREMENTS WlLL NOT EXCEED 
0.34 GPM/DRlVE FOR THE CONOITIONS LISTED. MINlMUM DRIVE COOLING 
REQUIREMENTS WILL NOT BE LESS THAN 0.20 GPM/DRIVE. 

4. MODE B-

A. LOCATION 13 AND 14- INSERT VALVE F007- A CLOSES ON DRIVE INSERT 
SIGNAL. WITHDRAW VALVE F007-B ON DRIVE WITHDRAW SIGNAL 

BUT DOES NOT STAY CLOSED DURING SETTUNG. 

B. LOCATION 18- THE CRD DRIVE WATER PRESSURE SHALL NOT BE LESS THAN 
PR+250 PSIG, FOR THE CONDITIONS 1NO!CATED. 

5. MODE C-

A. OELETED 

B. THE TEMPERATURES LISTED lN NOTE 2 FOR POSITION 24, 25 AND 27 MAY BE 
ASSUMED TO OCCUR LESS THAN l PERCENT OF THE OPERATING LIFE OF THE SYSTEM. 

C. LOCATION 21 TO 22- THE PRESSURE DROP FROM LOCATION 21 TO 22 SHALL 

D. LOCATION 23- A NEGATIVE FLOW RATE lNDICATES FLOW FROM THE REACTOR 

THROUGH THE DRlVE SEAL, lNTO THE CRD. THE MAXIMUM LEAK RATE FROM THE 
REACTOR CAN REACH 10 GPM PER DRIVE. 

E. LOCATlON 24 TO 25- THE PRESSURE DROP FROM LOCATION 24 TO 25 SHALL 
NOT EXCEED 162 PSl AT 30 GPM FOR ANY CRD. 

F. RESPONSE TIME OF FCV-F01il2 IS SUCH THAT SCRAM IS COMPLETED BEFORE 
FCV-F002 STARTS TO CLOSE. 

G. SCRAM DRAlN VALVE F0ll ANO VENT VALVE F0l0 CLOSE WITH A SCRAM SIGNAL. 

6. MODE D-

B. LOCATION 27- THE SCRAM D1SCHARGE VOLUME SHALL BE SIZED SO THAT 
THE RE SUL TlNG PRESSURE AFTER llil0 PERCENT STROKE IS LESS THAN 65 PSIG. 

7. PUMP SUCTION RELIEF VALVES SET AT 150 PSIG. 

8. PROCESS DIAGRAM 11201448 SHALL BE USED WITH ANO FORM PART OF 

THIS PROCESS DATA. IF THERE ARE ANY CONFLICTS BETWEEN THE 
PROCESS DIAGRAM ANO THIS PROCESS DATA, THE PROCESS DATA SHALL GOVERN. 

9. DURING SCRAM, THIS FLOW WILL BE DIRECTED INTO THE SCRAM DISCHARGE VOLUME. 
FOLLOWING SCRAM, THIS FLOW WILL DECLINE AS VALVE F002 CLOSES AND 
AS THE SCRAM DISCHARGE VOLUME PRESSURIZES TO EQUAL THE REACTOR PRESSURE. 
AFTER THE SCRAM DISCHARGE VOLUME ANO THE REACTOR VESSEL PRESSURE HAVE 
EQUALIZED, FLOW WILL BE DIVERTED TO THE REACTOR VESSEL VIA THE CRD 
WITHDRAW LINES AT A FLOW RATE DEPENDENT ON THE REACTOR PRESSURE, 

I.E. IA.l APPROX. 15 GPM AT '0' PSIG. REACTOR PRESSURE. 
IB.l APPROX. 6 GPM AT 'llillil0" PSIG. REACTOR PRESSURE. 

10. THIS VALUE APPLIES IMMEDIATELY FOLLOWING COMPLETION OF SCRAM. 
PRESSURE WILL SUBSEOUENTL Y EQUALIZE WITH REACTOR PRESSURE. 

11. DESIGN PRESSURE AND TEMPERATURE SHOWN IN "TABLE I" IS FOR INFORMATION 
ONLY ANO IS THE BASIS FOR DESIGN OF BWRS SUPPLIED EQUIPMENT. ESTIMATED LINE 
SIZES ARE FOR INFORMATION ONLY. ACTUAL LINE SIZES AS DETERMINED BY THE 
PIPING DESIGNER SHALL MEET THE PROCESS DATA HYDRAULIC REQUIREMENTS. 

12. ALL VALUES SHOWN IN MODES A, B, C, ANO 0 ARE NOMINAL UNLESS OTHERWISE NOTED, 

13. INSERT ANO WITHORAWL PIPING SHALL BE DESIGNED FOR HYDRODYNAMIC LOADS AS 
A RESULT OF A NORMAL SCRAM AT ZERO AND NORMAL REACTOR PRESSURES. SHORT 
STROKE AND FULL STROKE SCRAM ANO A SCRAM WITH FAILED CRD BUFFER. PLANT 
LOAD COMBINATIONS SHOULD INCLUDE CONSIDERATION OF THOSE SYSTEM 
HYDRODYNAMIC LOADS. 

14. THE SCRAM DISCHARGE VOLUMES <SDV> AND ITS VENT AND DRAIN PIPING DESIGN SHALL 
CONSIDER THE HYDRODYNAMIC LOADS WHICH MAY OCCUR DUE TO ([) SDV ISOLATION AND 
12> SOV VENHNG AND DRAINING FOLLOWING A SCRAM COMPLETION AT REACTOR 
OPERATING PRESSURE. 
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TABLE2: THERMAL CYCLES FOR SAFETY RELATED PIPES AND PIPE SUPPORTS 

A. ~~6R~~i~o~o:+~~~~~~~)L LINES 131, 15) & 161, ICRD FLANGE TO 

1. STANDBY OPERATION 
!ALLLINESAFFECTEDI 

2.SCRAM !ALL OR SINGLE 
LINES AFFECTED> 

3.SCRAM-COLD !All OR 
SINGLE LINE AFFECTED) 

4.INSERT AND WITHDRAWAL 
MOTIONISINGLELJNE 
AFFECTEDI 

PRfSSURE TEMPERATURE 
!psigl 1•n 

1250 121 CONSTANTTEt.iP 
45h,tlt$7)/150UAX 

1250
121 

AMBIENT TO 280 12> 

IPR+300JCONSTANTTEMP 
45 ~.nN7!/150 MAX 

IA) AMBIENT TO 45 18) 
!Bl AMBIENT TO 150 

EXPECTED 
FREQUENCY DURATION 
PERPLANT PEREVENT 
LIFE !91 

6.ABNORMAL SYSTEM 1510 MAX 
CONDITIONS 110l 
!S1NGLELINESAFFECTEDl14) 

7.DEGRADEDSYSTEMCONDITIONS 

~RA~~~M l~~~L~F~~Ef rn1 m 
B.ANTICIPATEDTRANSIENT 

WITHOUT SCRAM lALL 
LINESAFFECTEDJ 

1500 
!PASSIVE) 

AM81ENTTO 
500(1JMAX 

NOTES FOR TABLE 'Z 

tl) PIPE SUPPORT INTEGRITY SHOULD BE MAINT AINEO FOR THERMAL EXPANSION 
CONDITIONS 
THIS MAY BE DEMONSTRATED BY VISUALLY INSPECTING THE PIPE SUPPORTS 
~~=c%~Ag~~?T~~~~:ING ANY OF THE FOLLOWING RARE EVENTS AT HOT 

~f t~~;:~~~;:~R~!g~~$~r~~;~~ pi~;;~ :~T:,:: TIME 

12) g~~gl~l6~~Si~~~M~~-D TEMPERATURE CONDITIONS. HOT REACTOR 

IJ) ~~~r~01L~ s~~OULO BE SIZED AS A MINIMUM TO 

14)rn~T~~ENJA1~;fuglE6Su~l~CK CRD MAINTENANCE, AND PRESSURE 

t51~Jl!~~ :~DA w~~~E~~Wtrl :1~~~M~ro~~~A~E A~E~l~~OA~gRN~~3:~-J'E~NC~~~ 
PRESSURES, SHORT STROKE AND FULL STROKE SCRAMS, ANO A SCRAM 

~gNHSto~:A~ll<fJ> ~FR~~Eu;[Es~s~'E~N~Ylo°to°-~~~f~~tT~g~~s~HOULD INCLUDE 

TABLEZ.: !CONTINUED> 

B. ~16~Ti~~T~N~Tl\RoA~H~IS~~~:3rDl~~~~~~r16~o~~~i ~EYr?f~~LriCDRAlN VAL VESl 

PRESSURE 
lpsigl 

1250121 

EXPECTED 
TEMPERATURE FREQUENCY DURATION 

1·F1 PERPLANT PEREVENT 
LIFE 191 

AMBIENT TO 
2BQ12) 

~EUVRECNHTA::o OTN~r" :r:~l~~B~~T~gNlHOSE PROJECTS WHICH 

TABLE 2. ICONTINUEDI 

c. ~1~5R~~iT~o~o~Nr5REcf~ J~~f,s (5) & 13), ICRO FLANGE TO 

l STANDBY OPERATION 
IALLLINESAFFECTEOI 

2.A8NORMAL SYSTEM 
CONOITIONSIALL 
LINESAFFECTEDl!Bl 

3.SCRAM !All OR SINGLE 
LINES AFFECTED) 

4.INSERT ANO WITHDRAWAL 
MOTION !SINGLE LINE 
~FFECTEDI 

5.ABNORMAL SYSTEM 
CONDITIONS lALL OR 
RANDOM SINGLE LINES 
AFFECTED1<41 

1510 MAX 
1101 

CONSTANT TEMP 
45 MINlJJ/150 MAX 

16>THE SCRAW DISCHARGE VOLUME ISOV> ANO WITHDRAWAL PIPING DESIGN SHOULD 
CONSIDER THE HYDRO-DYNAMIC LOADS WHICH MAY OCCUR DUE TO 11 SDV 
ISOLATION AND 21 SDV VENTING ANO DRAINING FOLLOWING Sc.RAM COMPLETION. 

171FOR DESIGN OF CRD PIPING 45 •r MIN. 15 REFLECTIVE OF THE 
MINIMUM CONDENSATE STORAGE TANK !CSTl TEMPERATURE AND CAN BE 
REVISED TO AGREE WITH CST ENVIRONMENTAL CONDITIONS OR 
~llw~I~~. CRD PIPING AMBIENT CONDITIONS, WHICHEVER IS 

(8) ~:~/~~p H~¥c~b°~:~2~\~1\~~~ TAuf~ios.;~rNJ'JNSATE STORAGE 

191 THE EVENT FREQUENCIES GIVEN ARE NOT REFLECTIVE OF THE NUMBER OF 
STRESS CYCLES ASSOCIATED WITH EACH EVENT. 

110> g6~1g1~ 1 6:~s;~~JM~~.D TEMPERATURE CONDITIONS. HOT ANO COLD REACTOR 
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