1 REACTOR CORE

4 WATER

3 SHROUD

2 WATER —75 veésEL—/

MATERIAL
MATERIAL
MATERIAL ATERIAL BEARITY
RADIUS
INCHES
NO. NAME WATER 0.274 g/em3
(§]o7)) 2.642 g/em3
1 REACTORCORE | 9356 ZIRCONIUM 0.896 g/cm3
2 WATER 101.4 WATER 0.74 g/cm3
3 SHROUD 103.4 304L STAINLESS STEEL FROM ASME SA 240
4 WATER 125.5 WATER 0.74 g/em3
5 VESSEL 131.68 CARBON STEEL FROM ASME 533
6 AIR AIR 1.3 x 103 g/ce
FIG. 4.3-1
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8.75  PISTON TUBE

9 O-RING {PISTON T\.’!E!

10 NUT (PISTON TUI
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14 SEAL RING (STOP PISTON)
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%
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THIS DRAWING WAS PRODUCED ELECTRONICALLY,
DD NOT MAKE ANY CHANGES MANUALLY.

NOTES:

. FOR MODEL 7RDBI44E ITEMS 71 AND 72 ARE
MADE OF A SINGLE PIECE.

2.THE POSITION INDICATOR PROBE (ITEM 41) IS FIGURE 4.6-4
SUPPLIED SEPARATELY FOR MODEL 7RDBI44E.

3. MODEL 7RDB144FG007 IS AN ACCEPTABLE

A MODEL 7RDB144C OR E CONTROL ROD

REPLACEMENT FOR BWR/2-5 MODELS. FRVE CCUTAWAYY

NINE MILE POINT
NUCLEAR STATION - UNIT 2
SCRIBA, N.Y.
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1 2 | | i3] a 5 7 | 8 9 |10
SYSTEM SELECTION OPTIONS ARE INDICATED BY MULTIPLE MPL ITEM NUMBERS | B
i REFERENCE DOCUMENTS: MPL ITEM No. | B
1. CONTROL ROD DRIVE HYD SYS PAID — — — — — — — — — C11/C12-1010 i i
2. CONTROL ROD DRIVE HYD SYS FCD — — — — — — = C1/C12-1030 B
3. DESIGN SPECIFICATION — — — — — — — — — — — — — — — C1/C12-4010 STABILIZING VALVE ASSEMBLY, FOO7 -
4. HYDRAULIC CONTROL UNIT—— — — — = — — — — — — — — C1,/C12-D001 " il
S5.PIPING & INSTRUMENT SYMBOLS — ————A42-1010 ! X8 ' -
_§ &.PrOCESS DATA -cn/ C12-1020 ! N
7 REACTOR WATER CLEAN UP SYS PAID — —— — — — — — — — G31/G33-1010 | | C
8 REACTOR RECIRC SYSPRID—— — - — ——— — —— —-~ G33/835-1010 78 5, NOTES:
WITHDRAWAL : -
x. l. FOR DATA PERTAINING TO NUMBERS WITHIN
RN HEXAGONS REFER TO PROCESS DATA FIG. 4.6-7 §
1 { 2. SOURCE OF CRD SYSTEM WATER SHALL BE B
. ! i NORMALLY FROM CONDENSATE TREATMENT -
L___ wsert | SYSTEM. CONDENSATE STORAGE TANK IS THE -
s (FEN ALTERNATE SOURCE IF CONDENSATE TREATMENT -
(Fev {014/ SYSTEM IS NOT IN OPERATION. FOR DETAILED -
Q \_/ o o o DESIGN REQUIREMENTS FOR SOURCE AND QUALITY -
: OF WATER,SEE REF 3. L
] [ FV RESSer 3. DELETED ) ) B
FO02 \<E> FSus 4. PUMP SUCTION RELIEF VALVES SET AT 150 PSIG. N
- W% =
nscmcuunon ~ B
SEAL PURGE LINE @__} FROM HCU's -
. Y g N
| e
2 B
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DRIVE ROD =
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OTHER HCU'S OTHER HCU'S w WITHDRAWAL INSERT B
] - g b
TO HCU's w 7 CONTAINMENT -
7 WITHDRAWAL m INSERT -
= -
TO HCU's = B
e -
o ___
20) B
| 2A COOLING HEADER C
CONDE NSATE [~
STORAGE TANK CONDENSATE. ” D001 -
‘ see  Trrom STORAGE DRIVE HEADER i
Note 2 § CONDENSATE .
B § TREATMENT SYSIEM
EFFLUENT \! :
e CHARGING HEADER
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DRIVE WATER.
PUMP COO1 FIGURE 4.6-6 B
SEE NOTE 4 ™ 71
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MODE A

NORMAL OPERATION

[ THIS DRAWING CREATED ELECTRONICALLY

|

LOCATION Of 1 2 | 22| 3 4 5 |58 | 6 7 8 9 w | ou 2 |3
FLOW, GPM 93 {93 | 9 | 12 {20 | 73| 73| 1w |63 |e3|57 |57 |e3| o 2
PRESSURE PSIG 21 | 19 {1487 | 1487 | 1487 | 1476 | 1462 | 1462 | 1455 PR+3@|PR+38| PR | PR |PR+30
LOCATION Of s |os 17 | 8 20 | 21 | 22 | 23 | 24 | 25 | 28 | 27
FLOW, GPM 4 6 ) 2 e .34MAX].34MAX|.34MAX]. 34MAX] ] ] ]
PRESSURE PSIG PR+38 |PR+30| 1455 SEE NOTE 3C PR | PR R B
MODE 8 ROD INSERTION
LOCATION Of . 1 2 {2} 3 4 s | s 6 7 8 9 w | o 12 | 13
FLOW, GPM 93 [ a3 | a3 | 1z 2] 73| 73| 1w/ e |63]|567 )57 |9} | 7|2
PRESSURE PSIG 20 | 19 | 1487 | 1487 | 1487 | 1476 | 1462 | 1462 | 1455 PR+30|PR+30|<PR+8 | <PR+B |PR+30
LocaTION Ol wins)s 17 | s 28 { 2t | 22 | 23 | 24 | 25 | 2 | 27
FLOW, GPM ) 2 2 4 4 L) 4 4w |2 o) ]e
R PR20|PR+28] PROB
PRESSURE PSIG PR+30|PR+30 | 1455 PRe15 | PReal |PResp| PR | R20FORE0YTRB L g
MODE € SCRaM
LOCATION Of 1 2 {2l 4 5 | sa| s 7 8 9 jwe | w3
FLOW, GPM 45 | 45 | 45 | 12 | 20 | 25 | 256 [ 18 | 158 | 15 | 15| 15| 15| 15 |49
, SEE | StE
PRESSURE PSIG 20 | 21 | 1550 | 1487 | 1550 \orea]NoTEa
LOCATION Ojwfns|s 7| . 20 | 2t | 22 | 23 | 24 | 25 | 28 | 27
FLOW, GPM ) e ) [ e |90 | 9 |-36| 38 | 38 [PLSEE
67 | 730 756 &
PRESSURE PSIG e el O el i
SEE
NoTEIE]
MODE D SCRAM COMPLETED
LOCATION Of e 1 2 || 3 4 5 | sa 3 7 8 9 10 1 12 | 13
FLOW, GPM 200 | 200 | 200 | 12 | 20 [ 182 [ 180 | 16 | 15 | 15| 15} 15 | 15| 15|49
PRESSURE PSIG 21 19 | 210 | 1210 >PR {>PR IDPR [DPR {DPR |DPR
LOCATION Ol v s | e 7 | e 20 | 2 | 22| 23 | 24 | 25 | 26 | 27
SEE | SEE
FLOW, GPM L] o | 155 [ a o | o2 | oo |00 | Sl orea| o1 | @
6 | &5 &
PRESSURE PSIG 88 76 | 76 | PR | o | ey o
SEE NOTE 18

CONDITIONS:
1. DRIVES LATCHED.
2.REACTOR STEAM DOME PRESSURE AT 1228 PSIG.
3.MAXIMUM COOLING FLOW TO DRIVES, MINIMUM REQUIRED
PRESSURE AT POSITION 1A IS 2@ FEET OF WATER AT 200 GPM.
MODE A SIZES THE COOLING WATER HEADERS.

LINE LOSS FROM LOCATION 1@ TO LOCATION 2@ SHALL NOT EXCEED 3 PSIG.

(FOR NOTES SEE SHEET 2.)

CONDITIONS:
1. ORIVES INSERTING.
2.REACTOR STEAM DOME PRESSURE AT 10820 PSIG.
3.MAXIMUM DRIVING FLOW TO DRIVES.

MODE B SIZES THE DRIVE WATER HEADERS.

CONDITIONS:
1. ORIVES SCRAMMING.
2.REACTOR STEAM DOME PRESSURE AT 1828 PSIG.
3.FLOWS BASED ON MAXIMUM ROD VELOCITY OF 85 INCHES PER SECOND.

MODE C SIZES THE INSERT AND WITHDRAW LINES.

CONDITIONS:
1. SCRAMMING OF DRIVES COMPLETED.
2.REACTOR STEAM DOME PRESSURE AT @ PSIG.
3.MAXIMUM CRO SUPPLY PUMP FLOW.

MODE D SIZES THE PUMP SUCTION LINE.
NOTE: MINIMUM ACCUMULATOR PRECHARGE PRESSURE IS 565 PSIG.

FIGURE 4.6~7
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TABLE 1

LocATION 1a-18 3a-38 69 74-78 78-7C
DESIGN PRESS.
piaey 150 158 1750 1750 1750 1750 1750
DESIGN TEMP.
(056 £) 152 150 150 150 15@ 150 150
ESTIMATED LINE
SIZE (INCHES) 4 4 2 1 1.5 1 8.75
LocaTIoN 10-20 1-12 158-15C 15-158 16-168 17-18 12-26
DESIGN PRESS.
ESI0 1750 1750 1750 1750 1758 1750 1750
DESIGN TEMP.
(e 150 15¢ 150 150 150 150 15
ESTIMATED LINE
SIZE (INCHES) 25 ! .75 ! 2 1 !
2122 24-25 274-278 276-27 27-27C 27C-270
LOCATION (SEE_NOTE 13(SEE NOTE 13|(SEE NOTE I3)(SEE NOTE I1DJ(SEE NOTE L4)j(SEE NOTE 14) oh
DESIGN PRESS.
iPSIC 1750 1750 1250 1250 1250 1250 1750
DESIGN TEMP. 458 450 450 450 ]
(DEG F) 158 (PEAK) PEAK) (PEAK) (PEAK) (PEAK) 152
ESTIMATED LINE
G hna 1 0.75 0.75 - 12 2 .75

* SEE CRD SYSTEM DESIGN SPECIFICATION.

«» 2 INCH HEADER TO EACH HALF OF THE TOTAL OUANTITY OF HCI

[_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 158 DEG.F.
FROM LOCATION | THROUGH 27 WITH THE FOLLOWING EXCEPTIONS.

LOCATION MAXIMUM TEMP. (DEG. F.)
MODE A- (CRO TEMPNO
COOLING FLOW) 23 546
MODE A- (LEAKING SCRAM
DISCHARGE VALVE) 24 500
25 508
27 280
MODE D- 23 475
24 475
25 475
27 450

3.MODE A-

A, MAXIMUM CHARGING WATER PRESSURE SHALL BE 1608 PSIG NOMINAL.
ACCUMULATOR PRECHARGE PRESSURE SHALL BE 575 PSIG NOMINAL,
588 PSIG MAXIMUM, AT 78" F.

B. DELETED

C.LOCATION 2@, 21 AND 22- THE ANTICIPATED RANGE OF COOLING WATER
DIFFEHENHAL PRESSURE IS FROM APPROXIMATELY & PSI 10 A MAXIMUM

3@ PSL. REDUCED DIFFERENTIAL PRESSURE IS ACCEPTABLE SUBJECT TO

MAlNTA[NlNB THE REGUIRED COOLING WATER FLOW TC THE DEVICES.

D.LOCATION 23- MAXIMUM DRIVE COCLING REGUIREMENTS WILL NOT EXCEED
.34 GPM/DRIVE FOR THE CONOITIONS LISTED. MINIMUM DRIVE COOLING
REQUIREMENTS WILL NOT 8E LESS THAN .20 GPM/ORIVE.

4. MODE B-
A.LOCATION 13 AND 14- INSERT VALVE F@@7- A CLOSES ON DRIVE INSERT
SIGNAL. WITHORAW VALVE FP@7-B ON DRIVE WITHORAW SIGNAL
BUT DOES NOT STAY CLOSED DURING SETTLING.
B.LOCATION 18- THE CRD DRIVE WATER PRESSURE SHALL NOT BE LESS THAN
PR+250 PSIG, FOR THE CONDITIONS INDICATED.

5. MODE C-
A, DELETED
B. THE TEMPERATURES LISTED IN NOTE 2 FOR POSITION 24,25 AND 27 MAY
ASSUMED TO OCCUR LESS THAN 1 PERCENT OF THE OPERATING LIFE OF THE SVSTEM‘
C.LOCATION 21 TO 22- THE PRESSURE DROP FROM LOCATION 21 TO 22 SHALL
NOT EXCEED 435 PSI AT 9@ GPM FOR ANY CRD.
0.LOCATION 23- A NEGATIVE FLOW RATE INDICATES FLOW FROM THE REACTOR
THROUGH THE DRIVE SEAL, INTO THE CRD. THE MAXIMUM LEAK RATE FROM THE
REACTOR CAN REACH 18 GPM PER DRIVE.
E.LOCATION 24 TO 25- THE PRESSURE DROP FROM LOCATION 24 TO 25 SHALL
NOT EXCEED 162 PSI AT 38 GPM FOR ANY CRO.
F.RESPONSE TIME OF FCV-F@@2 IS SUCH THAT SCRAM IS COMPLETED BEFORE
FCV-F@@2 STARTS TO CLOSE.
G.SCRAM DRAIN VALVE F@Il AND VENT VALVE F@10 CLOSE WITH A SCRAM SIGNAL.
6. MODE D-
A. DELETED
B.LOCATION 27- THE SCRAM DISCHARGE VOLUME SHALL BE SIZED SO THAT
THE RESULTING PRESSURE AFTER 100 PERCENT STROKE IS LESS THAN 65 PSIG.

7.PUMP SUCTION RELIEF VALVES SET AT 158 PSIG.
8.PROCESS DIAGRAM 11201448 SHALL BE USED WITH AND FORM PART OF
THIS PROCESS OATA. IF THERE ARE ANY CONFLICTS BETWEEN THE
PROCESS DIAGRAM AND THIS PRUCESS DATA, THE PROCESS DATA SHALL GOVERN.
9. DURING SCRAM, THES FLOW WILL BE DIRECTED INTQ THE SCRAM DISCHARGE VOLUME.
FOLLOWING SCRAM, THIS FLOW WILL DECLINE AS VALVE F@D2 CLOSES AND
AS THE SCRAM DISCHARGE VOLUME PRESSURIZES TO EGUAL THE REACTOR PRESSURE.
AFTER THE SCRAM DISCHARGE VOLUME AND THE REACTOR VESSEL PRESSURE HAVE
EOUALIZED, FLOW WILL BE DIVERTED TO THE REACTOR VESSEL VIA THE CRD
WITHDRAW LINES AT A FLOW RATE DEPENDENT ON THE REACTOR PRESSURE:
LE. (A) APPROX. 15 GPM AT ‘@ PSIG. REACTOR PRESSURE.
(B.) APPROX. 6 GPM AT *1280" PSIC. REACTOR PRESSURE.
9. THIS VALUE APPLIES IMMEDIATELY FOLLOWING COMPLETION OF SCRAM.
PRESSURE WILL SUBSEQUENTLY EQUALIZE WITH REACTOR PRESSURE.

11. DESIGN PRESSURE AND TEMPERATURE SHOWN IN ‘TABLE 1'IS FOR INFORMATION
ONLY AND 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.

2. ALL VALUES SHOWN IN MODES A, B, C, AND D ARE NOMINAL UNLESS OTHERWISE NOTED.

3. INSERY AND 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 AND A SCRAM WITH FAILED CRO BUFFER. PLANT
LOAD COMBINATIONS SHOULD INCLUDE CONSIDERATION OF THOSE SYSTEM
HYDRODYNAMIC LOADS.

4, THE SCRAM DISCHARGE VOLUMES (SDV) AND ITS VENT AND DRAIN PIPING DESIGN SHALL
CONSIDER THE HYDRODYNAMIC LOADS WHICH MAY OCCUR DUE TC ¢} SDV ISOLATION AND
(2)SDV VENTING AND DRAINING FOLLOWING A SCRAM COMPLETION AT REACTOR
OPERATING PRESSURE.

FIGURE 4.6-7
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TABLE 2: THERMAL CYCLES FOR SAFETY RELATED PIPES AND PIPE SUPPORTS

TABLE 2: (CONTINUED!

A. PIPE_SECTION-WITHDRAWAL LINES (3), () & 16), (CRD FLANGE TO B PIPE SECTION_SCRAM DISCHARCE vOLUME 16) & (3, (HYORAULIC
HYDRAULIC CONTROL UNIT) " CONTROL UNITS TO THE SCRAM DISCHARGE VOLUME VENT AND DRAIN VALVES)
EXPECTED €xPECTED
EUERT PRESSURE | TEMPERATURE FREQUENCY| DURATION VT PRESSURL | TEMPERATURE |FREQUENCY| DURATION
ipsigh ) PER PLANT| PER EVENT fpsigh F) PER PLANT | PER EVENT
. LFE @ LFE @)
T STANOBY OPERATION @) |CONSTANT TemP T
FIANDeY ORERATION. 1250'2) | ONSTANT TEMP NoA | 40 YEARS 1 STAND-8Y OPERATION| © AMBIENT N/A 40 YEARS
ZCRAV (AL OR. SWELE 12507 | amBENT To 280 2 300 20 MINUTES 2.5CRAM 1250'2! | AMBIENT TO 300 |20 MNUTES
3.SCRAM-COLD (ALL OR 3 DEGRADED SYSTEM @ ENT TO y
SINOLE LINE AFFECTED) 0 AMBIENT 300 {20 MINUTES B 1250 A o 20 |20 MNUTES
4NSERT AND WITHDRAWAL 4 ANTICPATED TRANSIENT | 100 AMBIERT 70 @ 130 seconos
WMOTION SINGLE LINE (PR + 3000 CONSTANT TEWP SR P — PASSIVE! 400
AFEECIED) 45 Me712150 MAX (:vsm #4 oNLY APPUCAS[E T0 THOSE PROJECTS WHICH
S THE ATWS 3A OPTION
S_AGNORMAL SYSTEM PR+ 3000 1A) AMBIENT T0 45 181 0 WA
CONDITION (SINGLE 18) AMBIENT 70 150 TABLE 2, ICONTINUED)
UNES AFFECTED) 18) C.PIPE_SECTION=INSERT LINES (51 & (3), (CRO FLANGE TO
HYDRAULIC CONTROL UNIT}
6. ABNORMAL SYSTEM 1510 MAX EXPECTE
CONDITIONS (i) AMBEENT TO 150 25 |20 MINUTES VENT PRESSURE | TEMPERATURE FREQUENCY |DURATION
(SINGLE LINES AFFECTED ) (4) EVE lpsigh F) PER PLANT [PER EVENT
7.9ECRADED SYSTE CONDITIONS | 15 ANBIENT. T0 SE: 1)
KRB SNGLE 1 e 1 25 |<to HouRs T STANDBY OPERATION  |(PR+14) | CONSTANT TEMP Nk 4 YERHE
L LNES AFFECTED) TALL LINES AFFECTED) 45 MIN'T) /150 MAX
8 mncmvw TRANSIENT 1500 E 2. ABNORMAL SYSTEM
WITHOUT SCRAM (ALL IPASSIVE) ANBIENT T0: 408 T |eso seconos CONDITIONS (ALL (PREML [N} AMBIENT: 10 45 181 wap N/A
LINES AFFECTED) UINES AFFECTED) (8)
(EVENT #8 ONLY APPLICABLE TO THOSE PROJECTS THAT 3.SCRAM (ALL OR SINGLE [1510 MAX |CONSTANT TEMP(10 600 4101 1 MINUTE
PURCHASED THE ATWS 3A OPTION) LINES_AFFECTED) 10y 45 MIN 71 /150 MAX N
4INSERT AND WITHDRAWAL
MOTION ISNGLE LINE iestioh | GONSTANT T swoe | er wnune
NOTES FOR TABLE 2 AFFECTED)
(0 BIPE SUPPORT INTEGRITY SHOULD BE MANTAINED FOR THERMAL EXPANSION . [S ABNORMAL SYSTEW [AMBENT T0 150
CONDITIONS (ALL OR 1510 MAX P
SIS MAT BE DEMONSTRATED BY VISUALLY INSPECTING. THE PIPE SUPPORTS | RANDOM SWGLE LNES | ti0)
FOR DAMAGE FOLLOWING ANY OF THE FOLLOWING RARE EVENTS AT HO' AFFECTED! (4

REACTOR CONDITIONS:

SUULTIPLE MANUAL SCRANS [SINGLE O FULL CORE) WITH NO TIME
BETWEEN SCRA}

<FALURE 10 SGUATE. THe. SOV FOLLOWNG A SCRAM

RAM VALVE FOR AN EXTENDED PERIOD OF TIME
TEDRARAL UNES ORLY)
(2)DESIGN PRESSURE AND TEMPERATURE CONDITIONS. HOT REACTOR

CONDITIONS ASSUMED.

(3)THE PG SHOULD SE SIZED AS A MINMUM TO

unms EVENT INCLUDES: STUCK CRD MAINTENANCE, AND PRESSURE
CONTROL VALVE CLOSURE.
(SINSERT AND WITHDRAWAL PIPING SHOULD BE DESIGNED, FOR HYDRO-OYNAMIC
AL SCRAW AT 2ERO AND NORWAL REACTOR
ERESSURES, SHORT 'STROKE AND FuL STHON
WITH A FAILED CRD BUFFER PLANT LOAD cousmwons snouw Wetuoe
CONSIDERATION OF THESE SYSTEM HYDRO-DYNAMIC LOAI

6)THE SCRAM DISCHARGE VOLUME (SOV) AND WITHORAWAL PIFNG DESIGN SHOULD
IDER THE HYDRO-DYNAMIC LOADS WHICH MAY OCCUR DUE v
FEOLATION AND 21 50 WENTNG AND DRAINNG £OLLORING SERAM COMPLETION.
(71FOR DESICN OF CRO PIPING 45 °F M. IS REFLECTIVE OF TH
MU CONDENSATE STORAGE TANK. (C51h TEMSLRATURE 'AND CAN BE
REVISED 70 AGKEE WITH CAT ENVRONMENTAL CONDITIONS OR
MNMUM CRD PIPING ANBIENT CONDITIONS, WHICHEVER 1S
TIN

(s)cRo PP, SUCTION FROM EITHER  COLD CONDENSATE STORAGE
K OR HOT CONDENSATE TREATMENT SYSTE]
19) THE EVENT FREQUENCIES GIVEN ARE NOT sznzcnv: OF THE NUMBER OF
STRESS CYCLES ASSOCIATED WITH EACH EVENT.
110 DESIGN PRESSURE AND TEMPERATURE CONDITIONS. HOT AND COLD REACTOR
CONDITIONS ASSUMED.
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