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(DWG. D-3B2-0961-00000)
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SiGNaL & SIGNAL B AP RHR "A" TO LPCS LEAK DETECTION
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A
| l
o aveEssENTIAL CONTAINMENT | DRYWELL
ma*m INSTRUMENT BUS NI3FPS42 _—— e — —
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Y Ir 38 s-resn s\ o - 8 a-rere
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| 'mmn ez | AP _RHR 'B* TO RHR 'C' LINE BREAK LEAK DETECTION
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ol RWCU FLOW LEAK DETECTION reruel Belloes _M_@
(=P
*“‘\_541 F63_5_ _ap[\rf?ie_/——%ud
s q REFUELING BELLOWS LEAK DETECTOR

(NON-SAFETY RELATED)

qL

(=¥
N]ZN’SSZ

|
Aur-a G41-F541 G41-FB25 *u-e _——
i e e _ NS L nn o b mizrez
(5] we YRS? PL/SEP PL/

X WELL
I.EAI( RATE HIGH

TRANSFER POOL LINER LEAK DETECTOR Ga1

REACTOR FLANGE LEAK DETECTOR

(NDN-SAFETY RELATED) SEE NOTE 2

(NON-SAFETY RELATED)

REACTOR WELL OR SEPARATOR LINER LEAK DETECTOR

G41
F631

VS >
DRYWELL HEAD FLANGE LEAK DETECTOR

(NON-SAFETY RELATED)

REFERENCES:

38, 06 - 200! NUCLEAR BOILER SYSTEM B21

302-0642-000! ESIDUAL HEAT REMDVAL SYSTEM 1E12

30, 51-00000  FUEL L. COOLING AND ELEAN UP SYSTEM G4l
302-2671-00800 REACTDR HATER CLEANUP SYSTEM G33
302-067. REACTOR WATER CLEANUP SYSTEM G33
302-870 HIGH PRESSURE CORE SPRAY SYSTEM E22
302-07 LOW PRESSURE CORE SPRAY SYSTEM E21
392-0961-00000 LEAK DETECTION SYSTEM E3I

302-0964-00000 LEAXK DETECTION SYSTEM E31

NOTES:

(REV. 19 18/2015)

1. FOR NDTES, SEE DRAWING 302-0961-00000

2. ALTHOUGH THERE ARE SAFETY RELATED COMPONENTS,
THIS PROVIOES A NON-SAFETY FUNCTION,

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

(NON-SAFETY RELATED)

LEAK DETECTION
SYSTEM
FIGURE 7.6-1 (SHEET 2 OF 4)
(DWG. D-302-0962-00000)




AREA LEAK DETECTION FOR MAIN STEAM LINE PIPE TUNNEL

AMBIENT TEMPERATURE DIFFERENTIAL TEMPERATURE

TO TRS R608 T0 dTRS R6IL
(SEE DETAIL "A" (SEE DETAIL "A")
—
TABLE Il
VENT DuCT VENT pucT
INLET OUTLET
[ numac THERMOCOUPLE BOARD N701 4B |
[Numac mon1 TOR N700a B |
[ numac RreLay output N7026¢ B |
lSﬂ.ﬁTlDN
REF W
TEW HIOH 005 A"
t%{m NEae
TI'ER mmﬁ lSﬂ.ﬁTlDN
TEIP Hl REF M

TYPlCAL OF 2, MINIMUM OF lPER lSOLATlON CHANNEL DIV.1& 2

SEE TABLE II AND NOTES 2 Al
DIV. 1 SHOWN
DIV. 2 SHOWN IN PARENTHESIS

AREA LEAK DETECTION FOR MAIN STEAM LINE PIPE TUNNEL

AMBIENT TEMPERATURE DIFFERENTIAL TEMPERATURE

SPARE SPARE SPARE

VENT DucT
OUTLET

120 vaC
NGRAC

ESSENTIAL
(NE4D) INSTRUMENT

1SOLATION
SIGNAL
REF 10
Pe0l Peol ooy C
MSL LD LOGIC STEAM TUNNEL NCeos 0
FOWER LOST TEMP HIGH

\ TYPICAL OF 2, MINIMUM OF 1 PER ISOLATION CHANNEL DIV.3 & 4

SEE TABLE Il AND NOTE 2
DIV. 3 SHOWN
DIV. 4 SHOWN IN PARENTHESIS

l20 VAC
INSTRUMENT

RWCU AREAS
LD AMB TEMP LD DIFF TE

TRS A

TABLE I

RECORDED EQUIPMENT AREA TEMPERATURE MONITORING AND VALVES CLOSED

R608 y
P680
AREA LEAK DETECTION FOR REACTOR WATER CLEANUP
AMBIENT TEMPERATURE  DIFFERENTIAL TEMPERATURE

AMBIENT TEMPERATURE DIFFERENTIAL TEMPERATURE VALVES CLOSED
AREA MONITORED oIv RS ALARM TE TE aTRS ALARM | (DIFFERENTIAL TEMPERATURE WILL NOT CLOSE
TS TE CH, NO. GROUPING dTs INLET QUTLET POINT NO GROUPING VALVES AND PROVIDES ALARM FUNCTION ONLY.)
MSL PIPE TUNNEL 1 N700A - AG-2,A6-3 (= RE8-1 N700A - A5-2, A5-3 Ne29A NO30A R6I1-1 B21-F922A-D, FO28A-D, FOI9, FO67A-0. ESI-FO64, FO3l. G33-FOR4, F34, FO39, FOS4
MSL PIPE TUNNEL 2 N700B - AB-2, AB-3 Ne38 . N7008 - 45-2, A45-3 NO29B N@308 st B21-F0224-D, F28A-D, FOI6, E5I-F63, FO76, G33-FOOL FO28, FO4Q, FOS3
NMSL PIPE TUNNEL 3 N624C Ne31C N6@5C Ne29C Ne3eC B821-F0224-D, F284-D, FOIE
NMSL PIPE TUNNEL 4 N624D NO31D N625D Ne29D NO30D B21-F0224-D, F284-D, FO19, FO67A-D
ORYWELL - No17A R608-2
ORYWELL - No178 RE08-3
2 NONE
DRYWELL - NoI7C RG08-4
DRYWELL - NOI7D R608-5
RHR EQUIPMENT AREA 1 1 N700A - AG-4 NoIBA R608-6 N700A - AS-4 Nez27A NO28A RE11-2 E12-FO@8, FO23, FO37A, FO4Q, FOS3A, FO75A/B, ESI-FE3l, FO64
RHR EQUIPMENT AREA 1 2 N7008 - A6-4 NO188 N N7008 - AS-4 Ne278 No28B -3 E12-F009, FO378, F049, FOS38, FOG0A/B, ESI-FOE3, FO76
RHR EOUIPMENT AREA 2 1 N700A - 46-5 Noo1A RE08-7 N700A - AS-5 Neo2A NOD3A RBII-3 EI2-FO@8, F023, FO374, FO40, FOS34, FO75A/B, ESI-FE31, FO64
RHR EQUIPMENT AREA 2 2 N7008 - 46-5 NooIB N7008 - A5-5 NeozB NOO3B E12-F009, FO378, F049, FO538. FO60A/B. ESI-FOE3, FO76
RCIC EOUIPMENT AREA 1 N708A - AB-1 Noo4A R608-9 N700A - A5-1 NoosA NOo&A RE11-4 E51-F@64, FO3
ACIC EOUIPMENT AREA 2 N7008 - AB-1 Noo4B 4 N7008 - 45-1 Neoss NOOEB SW-4 E51-F@63, FO76
RWCU HEAT EXCHANGER ROOM 1 N7004 - A2-3 No34A R608-10 R N7004 - A1-3 No36A NO35A RBII-S G33-F004, FO34, FO39, FOS4
RWCU HEAT EXCHANGER ROOM 2 N7008 - A2-3 No348 N7008 - A1-3 No368 NO358 s G33-FO01, FO40, FO53, FO28
RWCU PUMP B ROOM 1 N7004 - A2-2 Ne37a RE0B-11 N700A -A1-2 No38A NO39A REII-6 G33-F004, FO34, FO39, FOS4
RWCU PUMP B ROOM 2 N7008 - A2-2 No378 N7008 - Al-2 No388 NO39B 633-F001, FO40, FOS53, FO28
RWCU PUMP A ROOM 1 N702A - A2-1 No4oA R608-12 5 N7004 - Al-1 Noala NO426 RBII-7 SW-2 633-F004, FO34, FO39, FOS4
RWCU PUMP A ROOM 2 N7008 - A2-1 No4oB N7008 - Al-1 NO41B NO42B G33-F01, FO40, FOS53, FO28
RWCU VALVE NEST ROOM 1 N700A - Ad-L No43a R608-13 N7004 - A3-1 NO44A NO45A R1I-8 G33-F004, FO34, FO39, FOS4
RWCU VALVE NEST ROOM 2 N7008 - Ad-1 No438 N7008 - A3-1 NO448 NO45B G33-FO0I. FO40, FO53, FO28
RWCU DEMIN ROOM 1 1 N700A - A4-2 No46A R608-14 N700A - A3-2 Ne4sA NO4TA RE11-9 G33-F004, FO34, FO39, FOS4
RWCU DEMIN ROOM 1 2 N7008 - A4-2 No4sB N7008 - A3-2 NO4gB NO4TB 633-F001, FO40, FOS53, FO28
RHCU DEMIN ROOM 2 1 N700A - A4-3 No4an R608-15 N7004 - A3-3 Nosta NOS0A RBI-10 633-F004, FO34, FO39, FOS4
RHCU DEMIN ROOM 2 2 N7008 - A4-3 No49B 6 N7008 - A3-3 NoSIB NOS0B SW-5 G33-F001, FO40, FOS53, FO28
RWCU DEMIN VALVE ROOM 1 N7004 - A4-5 Nos52A R608-16 N7004 - A3-5 NOS4A NO53A R611-11 G33-F004, FO34, FO39, FOS4
RWCU DEMIN VALVE ROOM 2 N7008 - A4-5 Nes52B N7008 - A3-5 NO54B NO538 G33-FO01., FO40, FO53, FO28
RWCU DEMIN REC TANK 1 N700A - Ad-4 Nes5A R608-17 N700A - A3-4 NeS7A NeS6A RBIL-12 633-F004, FO34, FO39, FOS4
RWCU DEMIN REC TANK 2 N7008 - Ad-4 NoSs8 N7008 - A3-4 NeS78 NOSEB G33-F001, FO40, FOS53, FO28
GUARD PIPE MONITORED
MAIN STEAM LINE A" - NOI5A R608-18
MAIN STEAM LINE B° - NO158 R608-19 2 NONE
MAIN STEAM LINE T - NOI5C R608-20
MAIN STEAM LINE O - NOI50 R608-21
OW/GUARD
LD M8 TEMP
(]
RS
[Lroee |
TABLE I TABLE I
m SEE NOTE 3 fr—z\ SEE NOTE 8
120 vac
W No17 ESSENTIAL
INSTRUMENT
B8US
ST TN ST TN
Lo aMB TEMP L0 DIFF TEMP
120 vaC FROM TE2 FROM TE2  FROM TE2
ESSENTIAL ESSENT!AL NO3IA Ne29A NO30A
INSTRUMENT
BUS NS Taee
RCIC_ROOM RCIC_ROOM RHR EQUIP AREA RHR EQUIP_AREA DETAIL A
LD AMg TEMP LD DIFF TEMP LD AMB TEMP LD DIFF TEMP AREA LEAK DETECTION FOR MSL. PIPE TUNNEL
TRS £ £ dTRS e JTRS

EQUIPMENT AREA LEAK DETECTION FOR RCIC EQUIPMENT AREA

AMBIENT TEMPERATURE DIFFERENTIAL TEMPERATURE

TABLE Il

| |

VENT DuCT VENT DuCT
OUTLET INLET
[ numac THERMOCOUPLE BOARD N7o14(B) |
[ numac vont ToR N720A(B) |
[ numac RELAY outPUT N7026(B) |
RWCU AREA
TEMP HIGH
1SOLATION
SIGNAL
REF 10
PESQ

\ SEE TABLE II AND NOTES 2 AND 12

EQUIPMENT AREA LEAK DETECTION FOR RHR EQUIPMENT
AMBIENT TEMPERATURE DIFFERENTIAL TEMPERATURE

TABLE 11

TABLE [
TABLE 11
NOXXX
2 1
| VENT DuCT VENT DUCT
OUTLET INLET
[ numac THERMOCOUPLE BOARD N70148) |
[ numac Mot ToR N7@0A(B) |
[ numac ReLay output N7026(8) |
RCIC_ROOM RCIC_ROOM
DIFF TEMP HI HI AMB TEMP HIGH
A
PE01 PE01 REF 14

\ SEE TABLE II AND NOTES 2 AND 12

| |

VENT DUCT VENT DUCT
OUTLET INLET
[ numac THERMOCOUPLE BOARD N7014(B) |
[ Numac mont ToR N780A(B) |
[ numac reLay outpur N7026(8) |
RHR RM A/B l
TEMP HIGH
ISOLATION
SIGNAL
REF 10
PE01

\ SEE TABLE II AND NOTES 2 AND 12

NOTES:

1.FOR NOTES AND REFERENCES, SEE DRAWING D-302-96l.

(Rev. 18

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

Leak Detection System
Figure 7.6-1 (Sheet 3 of 4)
(BDwg. 302-0963-00000)
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nAu

VALVE STEM LEAK DETECTION

WVES 83, .“’F&“ES g“v

uBn
VALVE STEM LEAK DETECTION

poem e — A VERRYCD o

DETAIL
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| H
. ,
.
p |
! 63 € : -
H )
:
AREA LEAK DETECTION FOR MAIN STEAM LINE IN STEAM TURBINE POWER COMPLEX . | I
_____________________________ | ‘ i
|ttt s e 1 ' 0 | A2
(4 (4
' : | H13-PBES , | H13-PBES
I I I NOTE 4 : '
i : ! ! !
i i ! | ; !
H =
- = e e | LS
1
" H13-PEO1 ' H HI3-PED
! SPARE ! : ey I+ w3 Faes NOTE 5 | | Hi3-Fess Nores
: - i : I ‘ 1 Pl
i ! I b 1= ! i L=
! _ I 'n3sea : ' T FROM TE ) i FRoM TE |
' "= : | %ru-4 PER TABLE 1 | H Y L1-4 PER TABLE 1
| ) H /G2 HIGH | I : | '
o === - : T N en T T fTT T J
,
| ! H 13-Pe69 HI3-PEBL | SEE TABLE I
. R ooty '
THERMDCOUP TO DRYWELL EQUIPMENT TO DRYWELL EQUIPMENT
| UAL THERMOCOUPLE i DRAIN. SUMP BREN S0
: .
e e —
T XCTYPICAL OF 4, IDENTICAL FOR CHANNEL B,C,& O
SEE TABLE II TABLE 1
THE FOLLOWING VALVES, INSIDE THE DRYWELL, ARE EOUIPPED
WITH VALVE STEM LEAK-OFF. TYPICAL ARRANGEMENT SHOWN DETAIL 'A°OR °"B"AS NOTED N
-— ——
} FLEX CNTMT_UNIDENTIFIED
AREA LEAX DETECTION FOR MAIN STEAM LINE IN TURBINE BUILDING L™ LOCATION ek Ol rome o, | chstine | ex | SS% | Fe | YARE| s HOSE | DETAIL smgn‘ : ma-pe3z | EEKBA
- H
[Tt T T T T e e = B21-FO22A | 32-0605-80000, C-7 Al RE12-23 ALMI N370 | F400 | D430 | F460 | N4BB |DODB| B B 1
) HIGH ! B21-FO228 | 32-0605-80000,E-9 a2 R612-24 ALMI N371 | Fao1 | D43t | Fagr | Na@1  [po@d| B s | H13-PEB1
! SPARE | B21-FR22C | 392-2605-BA0OR, F-9 A3 RB1Z2-25 ALMI N372 | F4e2 | D432 | Fas2 | nee2 [ovRE| B | |
! ) | 3-PED1 . B21-FB220 | 392-8605-D000. F-9 a4 RE12-26 ALMI N373 | F483 | 0433 | Fas3 | nap3 |DOIB| B
. | | | B33-FO23A | 302-B602-00820, D-7 Bl R612-01 ALMI N374 | F404 | D434 | FAG4 | Nap4 |DBI2| B N |
| [J— : B33-F9238 | 302-0602-00000, D-9 82 R612-02 ALMI N375 | F4@5 | D435 | F465 | NaBS | DOl 8 HOTE S~
) — e | ! B33-F@60A | 302-0602-20000, C-4 83 RE12-83 ALMI N376 | F406 | Da3s | Fass | wNape A HI3-P632
! ! o [ ! B33-FO6PB | 302-0602-00000, C-11 B4 RE12-04 ALMI N377 | Fae7 | D437 | Fas7 | nae7 A CNTMT_AREA FLOOR DRAIN
! |— —— — —b — — — - [SOLATION B33-FOB7A | 302-0602-08000, C-4 B7 R612-87 ALMI N380 | F410 | D440 | F470 | N4 |DOOS| B SUMP LEAK DETECTION
. . i B33-F@67B | 302-0682-00080. C-11 88 RB12-28 ALM N381 | Fann | Da4r | Fa7mm | na oel7| B —
| ! H13-PE69 I E12-F009 | 302-0642-00000, G-10 3] R612-09 ALM N382_| Falz | D44z | F472 | N4 D887| 6
' "7 buAL THERMDCOUPLE ! E5I-F@63 | 302-9632-08000. B-6 E1 REI2-16 ALM N387 | Fal7_| 0447 | Fa77 | N4 a
N ! G33-F@0! 302-0671-00000, J-8 F1 RE12-18 ALM N389 | F419 | D449 | F479 N4 [ 8 /%5
! . G33-FI08 | 302-8671-00000, H-13 F2 RE12-19 ALMI N390 | F420 | D4so | Fase | wnaze [omi3| B ro - ORYWELL IOENTIFIED
X Tvpical O % IDENTICAL FOR TRNEL BLL e o T - G33-F101 | 302-0671-90009, J-13 F3 RE12-20 ALMI N391 | Fa21 | 0451 | FaBl | Na21 A . 13-pE32 LEAK RAT
;z;'ﬁ%&‘ { IDENTICAL FOR CHANNEL B.C.& D 633-F182 382-0671-00000, J-11 Fa RE12-85 ALMI N392 | F422 | D452 | F482 N422 A 1 | Iy SEE NOTE "
G33-FI06 | 302-8671-20009, G-12 F5 RE12-86 ALMI N393 | F423 [ D453 | Fa83 | ne23 |Dmie| B 1
B21-F0@1 | 302-8685-00000. E-13 /5 R612-27 ALM1 N395 | F425 | D55 | FAB5 | N425 [D@19| B 5 | i3-PED1
B21-FE02 | 32-0605-00000, E-13 A6 RE12-28 ALMI N39%6 | F426 | D4s6 | FaB6 | Na26 [pB18| B
B21-F@es | 382-2605-20000, D-13 a7 R612-29 ALMI N397 | Fa27 | Das7 | Fes7 | Ne27 |DR20| B | |
B21-FOI6 | 302-8121-20098, D-11 A8 RE12-38 ALMI N398 | Fa28 | Dass | Fass | N428 |De1S| B I_ ___l
NOTE 8
H13-P632
ORYWELL EQUIPMENT DRAIN
SUMP_LEAK DETECTION
[ - CNIMT_IGENTIFIED
T et I HI3-PE32 SEE Norec
ABLE III i H
AREA_TEMPERATURE - <%
MONITORING & VALVES CLOSED | H13-PEDI
AREA MONITORED AMBIENT TEMPERATURE DEVICE_LOCATION VALVES CLOSED : :
TS _PANEL ALARM TI PANEL
DIv. | 18 | TE | TI | TV | |pcATION | LOCATION | LDCATION
HI3-P632
TURBINE POWER COMPLEX CONTAINMENT EQUIPMENT DRAIN
MSL_STEAM TUNNEL N361A | N358A HI3-PBE9 HI3-PE0I HI3-PB6Y SUMP LEAK DETECTION
MSL_STEAM TUNNEL 2 | N361B | N3508 HI3-PBEB W13-PERI HI3-PBEB —_—
MSL_STEAM TUNNEL N36IC | N358C HI3-PB68 H13-PEOI HI3-PBES
MSL_STEAM TUNNEL 4 | N361D | N350D HI3-PBE3 H13-PEOI HI3-PBES
MSL_TURBINE BUILDING N361A | N360A Ti3-P869 RI3-PE01 HI3-PBE9 | B21-FP22A-D, B21-FO2BA-
MSL_TURBINE BUILOING N361B | N3608 H13-PB68 HI3-PEDI HI3-PBEB | B21-FP22A-D, B21-FO2BA-
MSL_TURBINE BUILDING N361C | N368C Ti13-P68 HI3-PERI HI3-P868 | B21-FO22A-D, B21-FO2BA-
MSL_TURBINE BUILOING 4| N361D | N3600 H13-P869 HI3-PEDI HI3-PE9 | B21-F@22A-D, B21-FO2BA-

/@

NE93,
H13-PE42

|
DRYWELL FLOOR
|SUMP RATE HIGH

W13-PERL
N
DRYWELL FLOOR
DRAIN SUMP
0205 ~
N
I R619, (2 NG
L _ HI3-PE42 T HI3-P6A2 | HI3-P642
LomywErL Eapr, pRain
‘Q |SUMP HIGH RATE
croes) ®
HI3-PEBL
N
DRYWELL EQUIPMENT
DRAIN SUMP

NOTES:

L

DELETED

THIS DRAWING WAS ADAPTED FROM GE ORAWING
NUMBER 762E293CA SHEETS 1-5.

FOR OTHER NOTES AND REFERENCES SEE DWG. 302-0961-00000.

FOR 1E31FP407, THE OPEN AND CLOSED LS/INDICATION IS
DISABLED UNDER TEMP. MOD. ECP 12-0160.

OUTPUT FROM THE LIOUID RADWASTE DISTRIBUTED
CONTROL SYSTEM.

REFERENCES:

302-0739-00000
302-0740-00000
302-0962-80900

LIOUID RADWASTE SUMPS SYSTEM EQUIPMENT
DRAIN SUMPS AND OIL SEPARATORS G6!l
LIOUID RADWASTE SUMPS SYSTEM FLDOR DRAIN

SUMPS G61
LEAK DETECTION SYSTEM E31

(REV. 19 18/2015)

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

LEAK
DETECTION SYSTEM
FIGURE 7.6-1 (SHEET 4 OF 4)
(DWG. D-302-964-00000)
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Figure 7.6-2 (Sheet 1 of 7)

[Dwg. D-808-307(1)]




W ABOVE

U —
1R0A CoahoundBiLS A . 5
'

RANGE Sw ON

AT RONT
~ 7 ~ N N N N2 N s (conT=OL ROOM )
" A D A M,M“:_"
s Y ’ ~N 7 TN 4 4 Y ’ N 4 N
- l , '
- ——— —
oW RS WS [oovalOaE] iaaNmAON SITES € | REa 2T SYOETSOMTM | DETRTI0N ACT
. TR DN : ‘Myoni a~ Q~ L Al 1% . A adivA o | BERCEwvE | BVOmES OO 1on SMENUIRB |
' B | [l i | RETE | ER D (COWNSALE! (TS L) FELLLAAETTED)

Skl | l_g_, —_— —_— — o .
, wcos (R . | som CR | | waos <R “ooe 2 - <08 A | eoar A s R i e ;
) == . -~ - - - TT o

CREEYRE NLaTe W AL A
ON woulng QA QANIE SWITIES ABE D AanGE = Oh ADVE OR wnis MODE Sw —Lr N RUN" GPOSITION OR

’ RS PN
~

' . RAMGE 3 OR ABROVE
"“": ™ 2us L ZRANNELS CAL

NREN BYPALGED ) DET

A CramMnELS BAF]

T’T S q - :

QaneE 3 OR AGOVE

HE_SEY 155 547 5 e T\ T S
)

NOT PEAMISSIVE WeEh

<
|G RANGE Sw ON
Lams : RANGE 3 OR ASoVEl } f LK) f f,....
tonTmoL I — o — |- b — (
Roow l T P I ' Tl =
TEOIEEoET  DoZITOozy  JEEmmaczd
T 5 | Z ; z )
J— _ L
By ==} | . 1
on semico 'EEZ]_J'—-—"T“I‘_“‘ 3 T—_'_I ‘r%“"“l | :
DOWNICAE ALARM On (L
ABVEL.

YO CDs TER
e ~OTE 1LY

= :_ S UPSCALE ALARIA ON LENEL
[L 2T

SRA ALALIA O WETR. NOPERATIvE —~

SSNCOO.

1 t | ) |
e i, el Lo e —— =
.. — .. 31€- _ .. '_~@—.«_ —_ -~ - I L ey
PeEﬁ" L@y zes' f‘ = ian;}ﬁ R R T el ey nl RN
':;;___@z__:@::____, LE.—-@?'::—;:Q] === ===

PaSAED ]
B Yotk T R —— $ I

d

i

7 S STRCAIE MNP O VL. DR AL ARIA O NETRUAMGINT

o e )
CORL REARRANGEMENTS
AND CIRTAIN IHUTOOWN

a4 —7-SAM DL ) 22TRACT SEAM $5.ut. DOWMBLA L) ¢ ¥ rm v § m:'; NOT e SYAET UE I;sr"-o. DR DOWNSIALE ALARm Ow (8 VEL g
- Y ¥ 3 F ¥ T
a0 | L 1 .
— = (f_ X T
B4 I =+ — r ~ _] o .——] q - lT_-:____' : L _ l
B COO=3¥elT, DOOOITZTI SEISIICED  FosIosc
e
il

2 S UPSCALE TRIP G LEVEL. OR TRIP ON

. 1| FS v INSTRUMENT INOPERATIVE
T Tt N l ( 4
\irss
2\

| | |
- 1 m— —1

COOOIECED LONEEESEY COEIcIcsy  ssgzIoo:

1 T o

—T= .=

NET PERM ) SUVE Wi
AW Syteas SwiTcH
IS N BY PASSED

@S ONLY ONME Cratwundl, QUT OF 4 Mmay O SVERSGED AT OnE Tl

. T NCT SRS VE TOR T —arandil AT S SING - e
mOSIT'ION CHAsNEL -2 *SO% VO \

VAN BOE TION et api——— CRANNELE P04 7 (O 1 c "D~ POSI TION ___-H >

ARG TRy

WE OETAU., A et
(TYDwaw =OR
4 S CHadowmL)

SEIET | Mognsnced) | Dooprsoas | Szogsases | Drzziacad)

‘e .

NOT FuL. OUT [TVP)

NOTES

| FOR GENERAL NOTES ¢ REFERENCES
SEE TWI% DWa. SH. 1.

(Rev. 12 1/03)

¥X> PERRY NUCLEAR POWER PLANT

‘8 & o

SOURCE RANGE MONITORING CHANNELS

Neutron Monitoring System
Figure 7.6-2 (Sheet 2 of 7)

[Dwg. D-808-307(2)]




Ny oA qj Lxa (conTRoL ROOM)
7

Y LT 778 ~ AOCAL 7 ADCA
I@\ :;.\ I@\ 2 I~ N
[ 1 ] 1 — T
' 5 i ] 1) agiimeey | TR IOT] + et T LT, e i oM
. . pepscion 1 acnmaay; ciovmariore Mot mas g imen !am 100 LommAagan) Y : "';,‘; a3
) nEwmal e ' | s npamBtnet | whes | 2 | QA = | ol bee) | aoc-aeove) |
I‘ i TR {7 ame1CR | [ mce TR | [ mva ca | anse or | SN TR Momsiom | [Rms o Pws_ ca | T o Twas jcR i
G TOSE WSS By Genbantie, oETTER A= = - -

’ ‘m*h’"t m-r. T 'T
—A— NOT FERRSEAVE WA Ty
ACTE ~ODE Sav ™ Cfse FOE
e =i r '“" —- _]_'TT — _'.'_" I———Sf'\""' Tpes
| .:_;:igfgmgggmgggﬂggtgig%eggggg~»agdgwgaggfég
DOemEin E AL O LEVEL
@_ ~UPSCaLE TRE v § G D9 AL AN OR TR™™ 06 WS 1M ) _ ’ll's’:_;'-i‘! LTI QR 2w =~ f:‘:ﬁ:ﬁ-‘-
E W Sasik e [ie| LOPVERT © BAwGE FOSITIONS } J— t [ T T —— wm\’la‘ S On MSTREERS Wt £38 3 8BS e
SR * 1 ‘ : = ~i= =TT ]
ANNUNCIATORS S ~ -
1 CONTEO. = <i | ] 1 lf I Za\ (‘z:: ;,'&)
5 2 SR S— =T U S T B
EITEOREESSEMINEaDEIE s ne 0002 S e N EEEE NEsE=) =, o v 20
— ¥
. ! EEXIA KA
- : —f ? TapovEL S
. BLEF &
= POy o =71
] _% | | i O Mnuv‘“:u zli;...’ @"" _J::naqmcuar
MODE D e Rusa PDp | — > EWEIA e O DM
| 3(-L %g I . I A
Z D=1
Ve — - AL
e .
ygi’ggeﬁfj;ﬁaaeéégn
30 CERONA HRA (=i S
LEVEL # AUANIR G TR S0 I, 1oaiamert OR Wt DI MO i WAL B ROMTION < sm JJFo oM N
¥ T A St O LOWEST T RANSE 4y, (AL 3 SR
I 1 < 1 a! o oof oF
|> .:&gm /‘:::‘a f— #mor mes C DM
L IWERE) %—va SmaNNuS
+ e~ il RIS
S
Qs W _};-;"‘;?:'O
rG'G
™
Hs-5
NOTES
l I FOR GENERAL MOTE: AND REFERENCES, St& THIS Dwé
. !
’ NOT PEOIIBIVE WHEN
M BYPASE SWITEN
‘ IN “BYPRASED SOSITION
AH‘O
PRSS
v MR
WGLN‘D o |
P =
l '#&'&!/L‘ m—— -
plei A e E— T T e T M*"*E’“' - (Rev. 12 1/03)
ev.

-l

T
t BVSTEM = . )

va

_
0" %> PERRY NUCLEAR POWER PLANT

Neutron Monitoring System
Figure 7.6-2 (Sheet 3 of 7)

[Dwg. D-808-307(3)]




- 12

1/03)
PERRY NUCLEAR POWER PLANT

A\

n
0

18, HIIS4AS dldL
N SHHAD WOW4

L@ WILSAS JINL W04 WILdAL
W WAISAY JlML

1 FOR GENERAL MOTES ANG REFERENCES, SEE THIS OWG. SM. 1.
(Rev

2%
8=

Neutron Monitoring System

(Sheet 4 of 7)

Figure 7.6-2

[Dwg. D-808-307(4)]

i (o4
NaLEE NOIL Lavay 2 @,
0NV N3A04 WOILY 11380
5 TR Yo TINNOHD 3% 1M & TN
. —m - = o - — e - e ey
EICEE, L CIEEL oo EEE.
A v 88.._.58:
WRIVONNY
HWW a0y @
ﬁ Trewny dtun’ B

e

A e
Timaeni” SMliOLTN SO0 Sined TOvED

o A 04 oo ) l o & 100 N, @ SAS glNL MOJ.
$ dly, k) "NVHY) 8 a»ui\.E 04 u-..zs._u_ 8. u._u.m._ﬁuﬁﬁxwr 4 A

EEEER

1STINNVHS WudY
NVHY Y04 WIidA
R

\

s UVLI0 NI _NAOHS
NOLLOMNS BL 31913 O1
QAN A NWwLIGVY

L, NILSAS

b

i TINHVMI
NIHA SAISSINW34

ru-— !wﬁw
ade w;u.
Q38FY4A

A *
NIHA_ 3ALSS [N 3d .

L8 WALBAS
ML WOJ

i

A 0ISIVEAD INIZR TBAWHI WO 10N NOLLISDd .0355VdAS, NI
E— HILIAS SSVAAR Wi
NIl N0 LV QISSYHAS 20 AUN WILSAS dINL Se¥ ¥3d ¢ 4O TINNYHI HUdY IND AINGes NIMA JATSSINNEM L

Hi 40 G0 SIINNYKD WY WOMA
_z.sb.nagcxu—&%_s(n

U048 STINNWHD WY WOUL
o 808 STINNVKD WHJD WOHS

=

M B0 Q. STINNWHD WuEdy WOYS

Hi 40 Q. GIINNYRD W WOHS

=
o MO 8 STINNVHY KV §u||@ ” A

140 80,8 GTINNVHD Wudd NOMJ

FEEZEEEE  HREHEEG .rmw.@ Clalal]

& WILEAS
41l NI
SWHvTY WOWd

—rI 5 .%Iﬂ. ﬁl '- -rl lm I 'ﬂlﬂ% ﬂ .r' Im I Iﬂ!ﬂ- ﬂ. Iﬂll— ‘r I B B ﬂ'ﬂ% ﬂ
D» 21907 ¥04 AN
a4 f { : ot o ST R
i a a:%._..u T a7 i.unw.._.wu gew o7 _iu_s‘_«u S .._n_.m_wﬂw 4“11_-% Tmen
! 1 |
* 1 1 f ]
] 1 1 | |

«
NOILISOd SSVAAB NI HILIAS $Swdas/

& SR

T SHNO HOYS

1337 NQ WYV 370380

[&—— : ks
* I@ /cin 40 HO JIdl WWYIML IWISN HO IALLVEIMONT ANIWOHASNI NO dTHL B0 13A3T NO JI¥L 3WJSdn

OO
LN
N
y [l
"DNUYDION
O

il H e

' ® " ® ;] I’} L. - ;] : - 53;
(o er) [ Er] e len) Ce o] Dol () Celev] e B8 [ 15 [ o If) [ o 15
L]
[ _ e _ (= (= | (F] (5] G50 (290 (o8] [ 88 | [ 48 ]
. [ (—— o n e e s — - R N [
wobu Sosthoan iuﬁw .zs..% 1...3&! 33@18.% iSJMiBJ O w01 {¥) 01 (1) w01 () w01 (1) w201 {v) w01 (4]




PERFORMANCE MONITORING SYSTEM
COMPUTER INPUT / OUTPUT NUMBERS

C3INCEe1L C3INCa76
cSincee2 CI3INCB77
CS1Mcoe3 C3INCO78
CSINCoe4 CS5INCe8)
c3tuce21 CSINCas2
C31M0822 C3iIncesd
CI1nCe23 CSINCE8s
CInCe24 CSINCEas
CSInCazs CSINCB86
C3ince3L CSinCes?
C3INCB32 C3INCass
CI1NCE33 C3INCR9L
CSINCEO4 CSINCR92
CIINCEIS CSINCEe3
CSINCE36 ESINCEI4
C3INCE37 C
CS1MCe38

C3INCD41

CSINCES)

CHINCS2

C51NCEs3

C3INCES1

CSINCRE2

C31MCe63

CSINCRé4

510063

CSINCHES

CSINCE67

(<20 = - ]

[0 = 2]

CSINCR72

CSINCRT3

CSINCS74

CSINCOTS (=31 411

TYPICAL OF
164 LPRM'S

CSINL1e1
C3INL182
CS1NL183
CSINL184
CSINL1IOS
CSINLIEI
CSinmLE12
CSINLILD
CSINLT14

SEE LPRM
MULTIPLEXER
SHEET 1 GF LOOP
DIAGRAM
MOTE
INZICATING
LISHTS IN
1T
M
i Rttty EAEEE SR
i
i
! i
-
DOWNSCALE ALARM ON LEVEL
FROM LPRM'S [N
[ /AN UPSCALE ALARM ON LEVEL TRIP SYSTEM “8°
N
ANNUNC 1ATORS
IN CONTROL
ROOM
(T
H B 3
] ) .
L i
[
H B e,
! i
! i
ARBITRARILY NUMBERED
T3 RELATE TO FUNITION
SHOWN [N DETa
(SEE DETA:
e N -

TYPICAL FOR 164
LPRM CHi ELS

NUCLEAR SAFETY RELATED

NOTES:
1. FOR GENERAL NOTES AND REFERENCES. SEE THIS ORAWING SHEET 1.

(Rev. 12 1/03)

7D
ClenentO

AN &
QX

PERRY NUCLEAR POWER PLANT

Neutron Monitoring System
Figure 7.6-2 (Sheet 5 of 7)

[Dwg. D-808-307(5) ]




7

TVE OF 12 BACH

ORVE DET N ab

SvE DET TUT B

TS e CETECIOR /
. DRIVE FOWED ON-OFF Se | . L " er < = N
~ER 11805 DNSPLAN ON-OFF Ser) | oee ‘Q.“G ‘9 o= oy c e~ ~
T’,_\ LN O D5ITION ") _\:/_‘ '\,)\ AN N N\ \_/', N 2N
! i
i 1 > .
—_ —_ _,.,‘-\ e
DRIVE G-~ S | IDRNE -~ v En:NAL Y 5:-«&‘_ .
. DR QLT RO | o~ DI~ OB —".( PERANT ) PREIEN
. ; i Vo ca [ | ol & ]
- ——
’ms & ! RS . R y
= SR L =
—
ARG SN IORIIAMSEAS ool i omanma [Py 1SR - ; 1 SEM/ 1AM
IORVE 5o 1Bk DRWE C Sei 1D TR ) | Deoua Sw , TR ceTECTOR jo1sPuas Sw
e ~ating el el TDRWING OUT” “DRIVEL 1N . * POWEF ON” P L lon "sRw. A
" AIX AU~ - V-
DAY TR . \auxoey cr ] B T a 'f‘i’“‘! R [aMS (R ,iv‘,_tl cr ’5‘"“[ R iAme ' IR
! AN STVOCALOE 4 Sam b 8 Lam c,-..nril.s!/
*
F ] i ) i i i t | ' i
IFEERE ‘ ‘ ‘ 'R
R R R N N R RN
N v
-= - T T S CaremLs WA CANNELS
GEE S Crearatdll. N JSEE SR i A
,J OF DIvE-SSTEA) DT DRVE SYSTEM)
oemsswe

1 PeRMISSIVE
I WHILE DRvWNG
1 DETECTOP OUT

7 WeiLE DRI vinG

\ DETECTDR N
et
WT S, LOZA. | t
[l t————;

TSERmiesive |\
JWHEN UNDZR VESSEL, (DRIVE SE1o7
(PIATF-‘ in CORRE Su ED® SR
("ooeron ), SMaRE X
. \Auxv'_%:; N "SELETT AmS
vt — '
1
— —_
SYEAsEAE YRS ENE
e L] i —"gth  DRIVE
O St D
1> TamRe T oPvE SEECWD
] amonv| CR Sty
' [
[}
T
TRAVE OUT l OR'VE \™N
DRWE CONTROL
- = . R
SRM I~aNNEL A
TvOIAL DEFYEK.TOR
DUVE VSTEM
E——
APRY. (NO®” BYPLSS
ON CHAN A SWITCH
DIV I w BYP
ams | P L e
RIS PWE
NOTD TNOP TRI® OFF ° T -
on “\‘,".‘ . A 1S NOT DIZSENT NC~_ PRESEWT
o - L | CR
AR

SEX REF 4
SH D, ZOME K3
TYPICAL FOR ‘CHANNELS AC.E.6, DIV 1 (WRCS)
AND CHANNELS B ,D,F,H DIVZ {RRCS)

APRM NOT DOWNSCALE INPUTS TO RRCS

=CTOR DRIVE SYSTEM

SOURCE RANGE "ONITOR / INTERME DATE RANGE MONITOR

NOTES ¢

1.

Fsﬁﬂi GENERAL NOTE® AND REFERENCE, SEE THIS DwWae

(Rev. 12 1/03)

<D
%> PERRY NUCLEAR POWER PLANT

a7

Neutron Monitoring System
Figure 7.6-2 (Sheet 6 of 7)

[Dwg. D-808-307(6)]




~8 1-147)
moves
AT AW e am o - - ——— -
[ SSE
wHEr: LM SPEED,!
[ DY
3]
INDEXER 1 RDEXE
PROX SWITTH PROX SaNTOH
N30 fLooaL NOOG [LOCAL
s T
PORUARD AT HIBH == =g = =y
sreso DETECTOR seTeoIoR o
. BOTTOM OF WCTTO O
CORE Fos Mes cons’ oK TION
[Gea1 [ ocu | ocy
pETECTOR 1 aoo_| .
FomuaRD AT LOW ===y ————— -_.-t_--__._.._.__._-._.__ - ——
sPaED DETECTOR 1N DETECTO® 1N, [werezron i 1
Yom o« Comg” “mﬂo;ar' “To= oF come” |
051 T10M PosITION PesiTIEN
o0 | DCu wooi | DEVY | ] Ior.u .
DETECTOM ETOPS - — —fm em — —— — = — = T T -+
e W N
‘mevERSE
m'"’n
Ras ocu
~ D001
OUTION
N
esa
9
om—— 4 DETESTOR
jond ‘NI AV RO
4 [TOMTON
[T
wecYCLE same | @ | OCU n04 |LOCAL
POSITION 13
SELEC® MEw i
e OEXER
jassams, tav
POSITION AT A L, rene OUT
O TION
-~ | Dy
)
RPN, — — e
~T AT ow D
ToR
™ STORASE
. hotan

Yraicos. GOR GASH T €

N 5%

COMAPUTER 18" a1 22
!_mﬂu-ut‘ Teaalt
Bew HE " RaAVEEDRE

[ T S

2002 | ocas] o TeR |
e T e oz omezn 1w
2 SHELD @ one YOO Q) -
& rosmon AN A T
I ] !
DE~ECTO® ™ DETETTR ~ TR ot
STORAGE o8 oF COME ~ o oees
POSITION POMTION cone - oo | oo
w004 | ota. 001 (KA oot juxas 1
e FTY €12 b-_u
€-n £-12. Ben
€-12
-.l Comws 1 1
CPRARANE vedé ' ’ 1
AT OONEO> '
TG DUMATION M WOTE B 4 "
(o ey \ T o x| L0
s [

CHMLIIVA (CHMLIAIA (csmisia (esimcim)a eSINC 154]
(C5IMEND) (s im) ¢ smu:é)) {gll:‘tg; lftswu
(BNl -y (63 T s £5) Mt 148 )as (€5
Y ey e e ML 1) o g Wemma
1 1 o jcanuse [ |
r Vel el » |

4
!
]
%

ga—-:jm Ay T ‘M;;; M; =y ——

i
A

e s, INDAC ATION & COMPAUTER ePUTS TO

SYSTEM

ALID - LBMET Wsa CandT
- 80D MOET SANEEIANT

i

NoTES -
I EOR GENENAL NOTES AMD REFEREN
o, 1,

CES, SEE THIS DWW

(Rev. 12 1/03)

O
21

(]
Cfver

a=D

X> PERRY NUCLEAR POWER PLANT

Neutron Monitoring System

Figure 7.6-2 (Sheet 7 of 7)

[Dwg. D-808-307(7)]




AVERAGE THERMAL NEUTRON FLUX (nv)

,014

1013

12

10

1

10

1010

10

10

10

10

SRM IRM LPRM APRM OPRM OPERATI ON
} \ 4 |
5 _ —{ 100
[
Q
<
o
-
w
- + g
14 —J 10
-— . — —41
4 [a]
5 w )
= o =
Q w -
< 7] <
E P4 % —f 0.1
€ %
= pu}
=]
w
—3 0.01
—t — ‘0—3
. .
— w0
5
8 T
= <
b -
b n
Z
—_ —5
3 10
-
>
u
— 1078

SOURCE

(Rev. 12 1/03)

PERCENT POWER

2%

N 4

QD)

o ‘?0 PERRY NUCLEAR POWER PLANT

Ranges of Neutron
Monitoring System

Figure 7.6-3




r,/-—'/—\_’-P
E ]

BOTTOM OF TOP GUIDE~— - —}—
1
LOCATION OF DETECTOR
DURING NORMAL REACTOR

)
-l
w
2
[T
STARTUP w
e of
ACTIVE 5
FUEL 2
w
-
w
is120.00 2
TROKE Q /—DRY TUBE
¥ )
878
30 FLEXIBLE SHAFT
i (SEE NOTE 13) {
LOCATION OF DETECTOR sn

DURING NORMAL REACTOR
OPER

SHUTTLE TUBE

IN-CORE GUIDE (INCLUDED INPT 1)

O-RING (INCLUDED IN PT 1) 2172

MOTOR & SWITCH LEADS
IN-CORE HOUSING AND GUIDE TUBE

O-RING INOT
P=_Y INCLUDED)
7/8 (REF) WASHER
NUT
SEAL
i
GEAR END OF PTS— \—s in. DIA ACCESS AREA REQUIRED FOR
BOX 410 - SPANNER WRENCH TO TIGHTEN SEAL
ADAPTER
120.00 —— -
STROKE 1B IO PREAMPLIFIER
j - .7 in. DIA MAX ENVELOPE

GEAR BOX

(INCLUDING FLANGE)
APPROX WT 48 LBS

r//'—‘BEARING LOAD ADJUSTMENT

DRIVE TUBE

CABLE GUARD

CONNECTION POINT OF DETECTOR CABLE

CORD GRIP

(Rev. 12 1/03)

@220
o;@;o PERRY NUCLEAR POWER PLANT

SRM/IRM Neutron
Monitoring Unit

Figure 7.6-4




LOCATION OF SRM/IRM
DETECTOR DURING NORMAL
REACTOR START-UPR.

_
“’I/_\_/ | / BOTTOM OF TOP GUIDE HOTES :
[ >4 1. TIP  TUBE RUN FROM IN-CORE HOUSING FLANGE TO DRIVE MECHANISM. SEE
MPL [TEM C51-NOOG.
7 D LENGTH OF 2. TUBE UNIONS MAY BE LOCATED AS REQUIRED BETWEEN REACTOR PEDESTAL WALL
38.00 ACTIVE FUEL mnlnnmu PENETRATION. THE NUMBER OF UNIONS SHALL BE HELD TO A
i NIMUM,
FOR LOCATION ¥ ¢ 3, THE NUMBER AND DEGREE OF BENDS FOR TP GUIDE TUBES SHALL BE HELD
OF DETECTOR 36.00 TO A MINIMUM,
CHAMBERS i 5
SEE MPL ITEM 120.00 A. MAX. DEGREE OF BEHDS IN THIS AREA SH2(A-3) IN ALL PLANES SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING [DENTITIES ARE TQ BE USED IN
C51-4010 36.00 STROKE SHALL BE 60° AND MINIMUM RADIUS SHALL BE 60.00 MIN, EXCEPT CONJUNCTION WITH THESE DRAWINGS:
i N FOR T 1P STORAGE GUIDE TUBES WHICH MAY HAVE 220°MAX.
830 DEGREE OF BENDS AND 30.00 MIN. BEND RADIUS. 1ILLE REFERFNCF DFSIGNATCR
¥ = T B. MAX. DEGREE OF BENDS IW THIS AREA SH.2(B-2) IN ALL PLANES 1. REACTOR SYSTEM OUTLINE MPL 1TEN A62-2050
/ 3000 SHALL BE 180° AND MINIMUM RADIUS SHALL BE 60.00. 2. PROCESS INSTRUMENTATION WPL TTEM A62-4070
t see i C. MAX. DEGREE OF BENDS IN THIS AREA SH 2 (C-1) IN ALL PLAKES 3. RECIRC. LOOP ROUTING #L [TEM A13-2011
e INCORE— [ L SH%} BE Li5” MO MIH. RADIUS SHALL BE 60.00.ONE BEND S0°- 5 Eﬁiiaﬁﬁ"}ﬁ%ﬂu?ﬁim INSTALL. INSTRUCTION- ;Pt e :gj;;g
__—T1 LPRM SRM/IRM ™ T~——__ | OCATION OF SRM/IRM DETECTOR 100, MAY BE 30.00 RADIUS MIN. . . '----:
CORE SUPPORT MPL TEM || GUIDETUBES || DRYTUBE DURING NORMAL REACTOR 4. COMPLETED GUIDE TUBE INSTALLATION SHALL BE CHECKED BY MANUALLY DRIvING (@  REACTOR PRESSURE VESSEL CABLING FROTECTION----f¥L ITEM ALZ-4Li0
B13-D211 ;;L DEE)A OPERATION, DUMHY TIP FULL LENGTH THROUGH EACH GUIDE TUBE PATH ACCORDING TO MPL
VESSEL EL.OFT-0 ITEM A42-3750 BEFORE INSTALLING TRAVFRSING DETECTOR, MPL ITEM C51-J010.
5. THE TIP GUIDE TUBES SHALL BE HELD AT 60,00 MAXIMUM INTERVALS BY
A SUPPORT (FURNISHED BY OTHERS).
CRD HYDRAULIC fe— INCORE— 6. BENDS MUST BE SMOOTH, MADE WITH A FIXTURE, AND FREE OF INTERNAL
PIPE OPENING HOUSING DEFORMATIONS. TUBE FLARES TO BE FORMED WITH PROPER TOOLS. WHEN ASSEMBLED
2 PLACES ROD POSITION WITH FITTINGS, TEST WITH A .273 + ,000 DIA. ROD 3.00” LONG (FURNISHED BY
SEE MPL ITEM INDICATOR CABLES - 001 LPRM AS5¥
A62-2050 T SEE SHEET 7. OTHERS) FOR PROPER CLEARANCE AND ALIGNMENT. MPL ITER B13-D21)
et - LOCAL POWER TO BE SHIPPED TO §/TE FOR TION AN ABBREVIATIONS .
FOR SAM/IRM 1 2= A N G 7 L TUBING My FITTINGS ARE TO BE 5 MODIFICATION AND B o INCORE HOAUSING
MOTOR MODULE CABLES. MPL ITEM
& FLEX SHAFT SEF SHEET 8. 8. ALL TP TUBE RUNS TO BE TESTED AND BE BUBBLE TIGHT AT 45 PSI L PRM-—-L0CAL POWER RANGE MONITOR -
LOCATION SEE INTERNAL AIR PRESSURE AFTER FINAL ASSEMBLY. AP RM——AVERAGE POWER RANGE MONITOR
SHEET 4 (E-4) +1.00 TO LOWEST S RM—— —SOURCE RANGE MONITOR
8.00_500 1P GUIDE . FOR SRW/IRM FLEXIBLE SHAFT ROUTING, CARE MUST BE TAKEN TO PREVENT I R M= — —- NTERMEDIATE RANGE MONITOR : °T 02. ceE
s JAMMING THE INNER SHAFT WHEN CLAMPING. MOTOR MODULE DRIVE CABLE RP1S-——-ROD POSITION INDICATOR SYSTEN ; ML TEM
N LENGTH SUPPLIED 1S 33 FT-0. TOTAL BENDS FOR LENGTH OF CABLE IS R SO - — —REACTOR SYSTEM OUTLINE i’/ Awz-2080
o mial * POINT 2 ON RSO. SEE G400 MAX. (SEE SH.# (F-4) FOR DETAILS) MIN.BEND RADIUS IS 9,00 R PV —— —REACTOR PRESSURE VESSEL
: MPL ITEM A62-20507 INCHES. C RD=— —-CONTROL ROD DRIVE.
Sl T 10. PURGE AIR PIPING FROM PURGE AIR SUPPLY TO THE PURGE AIR CONTROL UNIT ceb2i
MPL (TEM (51-J009 SHALL BE _ FURNISHED BY OTHERS AHD BE DESIGNED AND FABRICATED FoR o
SERVICE CONPATIBLE WITH AIR SUPPLY REQUIREMENTS (SEE NOTE 14). PURGE a
FLEXIBLE CONDUIT — FOR CONTINUATION AIR TUBING, FITTINGS AND VALVES FROM PURGE AIR CONTROL UNIT TO TIP 250050
SEE MPL ITEM ALZ-40L10 OF TUBE ROUTING INDEXING MECHANISM MPL ITEN C51-J002 AND THE TIP ALIOE TURES ©
SEE SHEET 2 SHALL BE SUPPLIED BY OTHERS AND BE OF SIZE AND MATERIAL COMPATIBLE WiTH
SECTION J-J (F-9) TIP  GUIDE TUBES.(SEE ML ITEM £51-300B). =
CRD REMOVAL™ ™ =33 | &
OPENING. SEE | ; 11, MECHANICAL PROTECTION FOR TIP  GUIDE TUBING SHALL BE PROVIDED L
MPL ITEM (BY OTHERS) TO PREVENT DAMAGE DURING MAINTENANCE. o
A62-2050 SQ.00 REF. 12. DIMENSIONS GIVEN ARE NOMINAL UNLESS OTHERWISE NOTED. 3
L pROVIDE FOR 72.00 OF CABLE SAG FOR 13, ALL DIMENSIONS ARE IN INCHES EXCEPT WHERE NOTED. . b
THE DETECTOR TO MAKE A 120.00 STROKE AND PROVIDE 14, PURGE AIR SUPPLY SHALL BE PROVIDED BY OTHERS, THE AIR- SHALL HAVE ) I&°F O &
FOR THE CABLE TO BE RELOCATED TO CLEAR PLATFORM TOP OF EQUIPMENT LOWER DEWPOINT AND PRESSURE OF 40 PSIG MIN. TO 100 PSIG MAX. WITH FLOW
DURING SERVICING. SEE SHEET 5 SECTION X-X (H-4} FOR ANDLING PLATFORM _ PATE 0 T0 10 CFM.
T!P GUIDE TUBE CLEARANCE REQUIREMENTS. SEE 15. THE DISTAUCE OF 15 FT FROM INDEXIUG MECHANISM TO OUTER
MPL ITEM A62-2100 FOR POSITIONING THE EQUIPMENT GRATING. FALE OF DRYWELL 1S THE RECOMMENDED MINIMUM DISTANCE.
HANDLING PLATFORM DURING NORMAL REACTOR ACTURL DISTANLE T0 BC DETERMINEP BY OTHERS TO BE COMSISTENT TIP GUIDE TUBE
SUPPORT TIP TUBES AS REQUIRED. BOTH (oo ina’ AND FOR REMOVAL OF SECTIONS OF GRATING WITH THE. RADIOLOGICAL DESIGN RERDIREMENTS OF THE PLANT. MPL ITEM CS-JpOE —
TIP TUBES AND SUPPORTS SHALL BE 7IP MAL ITEM C5F-NoD6 NO00R
LY REMOVABLE TO FACILITATE TO ACCOMMODATE SRM/IRM 120.00 STROKE. 16. TYPE 3 FITTING IS A QUICK DISCONNECT FITTING INSTALLED ON TIP \¢ ,%’
READI e DREATIONS , TUBING AT PEDESTAL WALL AND LPRM FOR TIP TUBING REMOVAL TO (<EE NOTE 32)
UNDER. VESSEL. MANTENANCE : TYPICAL SECTION OF RPY § PEDESTAL FACILITATE UNDER VESSEL MAINTENANCE OPERATIONS. DETAIL G{E-g

(SEE MPL ITEM ALZ-2100). ALL PENETRATIONS SHOWN ARE ROTATED INTO

SECTION FOR CLARITY,
(Rev. 18 10/13)
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TIP CABLE AND SRM/IRM
DISPOSAL CASK TEMPORARY
LOCATION. MPL ITEM C51-EOOI.

SEEMOTE

38¢6

g (F9)
26.00 MIN FOR
‘\ﬁkl//(l
6000
' H N
® .
¥
/ S ’ Q
- B 9
b %y /‘ ‘u.
Yo, s

e\
. 4 '
N"‘.
INODEXRING

MECHANISM
MPL ITEM C5/-J002

_ K
SEE NOTE (E<€)
]ge6
57
49 . y2’4
/ / 4 b &7 Jz 4 3
E9
! éa fa / lﬁa ok f? l/
. ABlcD
z70 22 ) AT -A? :‘u to 1{19 te—E2 S0°
25 ' VA |
{c ,:3 Bf €4 07 E5 E3
17 o B7 ) Lo
\ \ As A2 B4 |C5 ?Ja E4 OIS
09 1 1 z ] 901
CorRE—" \ B B5|Co DI |D2 .o
o yane
D ' g 2
(H-I) TYPICAL P’['Z’;gaf’ 1 |-
CRD REMOVAL OPENING
SEE MPL ITEM A62-2100 L+
TEMPORARY LOCATION OF |
SRM[IRM DISPASAL CASK 08/ 16 28 B2 40 48 56
TEMPORARY LOCATION OF DISPOSAL 5]
CASK FOR REMOVAL OF LPRM STRINGS REF CORE
SEE MPL ITEM A62-2 100 ; 180° COORDINATE
Z FOR ASSIGNMENTS OF T1P GUIDE

LEGEND
® LOCAL POWER RANGE MONITOR
LETTERS IDENTIFY ASSIGNMENTS
OF TIP DRIVE MECHANISMS To
LPRM LOCATIONS IN CORE

=/

MIN
600 MIN  [CLEARANCE

PURGE AIR CONTROL
UNIT MPL ITEM

A c E

C5/-/009

ANISM 7O HAVE SAME,

VIEW H-H (B-6)
(N LINE INDEXING MECH-

(DRYW[IL walt
e . e

RIW /' ror seRvicih LETTER  DESIGNATION) S orr 36T 100 DRIVE
H (5-8) URGE _AIR CONTROL UNIT e .
. - NS 10.00 S0 THAT VEEDOR
MPL ITERM £51-J009 /.50 NPS.SCH 40 PIPE ;9,' ROOT COUNTER CAN
- . BE READABLE
M SH3(D2) PENETRATION S PLACES R N
—cHECK vALVE mMPL ITEM csi-uol1 = S :
FROM PURGE AIR SUPPLY (BY OTHERS) PROXIMITY e _;' (PEVE MECHANISM
SEE MOTES 10 AND /4 SWI/TCHES SEE DETAIL “R™SH3(H4) - .
ST b G £ ISOMETRIC VIEW WAL 18 {
DRYWELL WALL RPY PEDESTAL s 0&1,; . SH3 (D7) A Py ; d - :
\_,/" ! L\ - 2 0?. . A I
TEMPORARY STORAGE OF o O NDEXING MECHANISMS W Lk 1 80.00
T/ P DETECTOR ¢ CABLE 2 PROXIMITY SWITCHES . - 7
SEE SECT J-J (F-9) SEE SH I(E-4) FOR f 4 MPLITEM (5i-NOOS ~ - . 33,00
CONTINUATION OF ‘ f“ , oy ¥ P f
WEIR WALL TP TUBE ROUTING W—:22.00 , 4_,-' T T
35° (REF) K “70P OF 2508
SEE NOTE .. ¥ STBRAGE PIPE
30.00 —={=30.00 26.00 13.00—— 100 e0q% 34 C1YE) il \ - 12.00
) ' | ) M/s/oma T/P TUBE— Y 12Fr-600 R M;Lw%ma%ga REF.
o "5 PLACES ITEM A$2-5/70
@ E OINLD) Jgm—-] |
@ ® @ ® @ @ [ — WER WALL —— 1L roo
Olle®| 2| o |® = aourtway N
. L Py
@ @O | @ @ @9 |(REF) SH3(D10) )0
@ 2 874+ : — STORAGE PIPE
L sfc¥’5 w f—K)(c-s) T =g
SEE SHEET 3 10N P-P(C-8) FOR DETAILS- L0t - .
LETTERS REFER TO INDENING MECHANISMS, NUMBERS - : —ﬂdgggggﬂz/zg %flgg %ﬁd
REFER TO PORTS OF THAT PARTICULAR INDEXING MECH- WS _ WATERTIGHT. SEE NOTE 1O
¥ ALL ROUTING FROM NO.10 PORT OF EACH INDEXING e 2G| ARPSECTION 53, SH3
MECHANISM SHALL PASS THRU THIS TUBE. SEE TABLE *| SH4(F-2) D
FOR METHOD OF ROUTING T | P GUIDE TUBES :
SECTION J-J___(F-5) "
(Rev. 12 1/03)
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TUBE ROUTING FROM

DRIVE MECHANISM THRU PORTS OF INDEXING MECHAN/SM,
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i1 P PLAN

X
O

Neutron Monitoring System
Arrangement

Figure 7.6-5 (Sheet 2 of 8)




ﬂ[ MECHN S
ITEM C51-J00/

PUYRGE TO INDEXING
MECHANISMS AND TP
STORAGE 8UIDE TUBES

—— TYPE 2 FITTING SEE DETAIL™UTF-I0)

PURGE AIR (BY OTHER:

<)
< SEr NOTES /0 AND I+

PIPE PENETRATION

L50 NPS SCH 49

SECTION T-T SHZ B-3)

PENETRATION
FLANSE s MPL 1T
€5/ J003 N
€ PLACES RGE AIR CONTROL UNIT
MPL ITEM C51-J00S
DRYWELL WALL
¥, _10 GUIDE TUBE
TYPE 2 FITTNG

- PURGE ULINE, SEE SH. 2

s JEC.J-J (F-B), DETAIL'R™(H-4) ¢
Y ISOMETRIC VIEW ¢ D-6)
CHECK VALVE

FAOM FURGE AR

SUPPLY DETAJL
wo-2).

viEWw

STG PIPE TQ HOLD 2 GUIDE
TUBES € 1 PURGE LINE MAX.
TUBES TO BE SUPPORTED AT
BOTH ENDS OF FPIPE.

TYPE [ FITTING MPL ITEM C51-J01/
srs-( pzm)z ur MECHANEEM
£-9
N I N
tF2) ‘ !
S U0
VIEW N-N F-2,
INDEKING MECHANISM TO MULTI-WAY T/P TUBE
CONNECTOR . SEE TABLE #1 SHA (E-9)FOR
ROUTING. aDo10.50 (SOMETEIC
DETAIL M SH2(C6) PROXIMITY SWITCH SHOWING TIP GUIDE TUBE { PURGE
MPL [TEM C5/-NOC4 LINE ROUTING
PROXIITY SWITCH MPL
LTy c, ﬁ%‘ufﬁléﬁ g
TO MULTI-WAY CONNECTOR  REGD) U
0 / 001060 —A
@ © z }%ﬁ‘%fsm TYPE 2 FITTINGS SEE DETAIL & (F-10)
e} o (PLUG REQ'D WHEN GUICE TURE 15 NOT CONNECTED)
so o3 FOR TEMPORARY STORAGE OF HOT TiF
DETECTOR ¢ CABLE, DISCONNELT FITTING
7 P ANCHOE STORASE FROM MNORMAL ROUTING ¢ COMMECT T0
o o PIPE AS REQUIRED STORASE GUIDE TUBE.
60 | 0O5 7O WE/E WALL '
| PURGE AIR 558 NPS SCH40PIPE
WEre wALL 3 FOR STORAGE.
VLW NN (D) ¥ STG PIPE
TYPICAL NOMBERING OF g
ALL INDEXING MECHANISHS
s { 2}
(H-7) PURGE (INE
GUIDE TUBE

DETAIL'R SHZ (¢-9)

SECTION S-5 (F3)

3 PLACES

1|’&J‘TG PIPE
J

SECURE

TUBES AS REQUIRED

WITH SUITABLE MEANS AND MATERIAL

TYPE 3 FITTING

POINT Q2
MPL TTEM AG2-2050

STAGGER T FALILITATE
ASSEMBLY # DISASSEMBL
SEE DETAIL U (F-10)
& Note 16

100
INSIOE DI

§

~3 TUDES
MAX PER
COLUMN

L

L0 __|

60.00
I PLACES

SPACING

200
MiN

700

v,

127N
INSIDE DiM 3.0
SECTION P-P (o10)

DETAIL "L" sHe (¢-8)

L rog o8
: P(D, 8) 0 0.0

fOR T/P

PENETRATIONS SUPPORTING OF TP TUBES

THRU PEDESTAL WALL TO RE
AS REQUIRED

SEE TUBE FLARE
DETAIL BELOW

UNIOK

FLARE NUT

Q

TYPE [ FITTING

.00

T'YPE 2 FITTING
MPL C57/-J008

....... A i

/SWAGELOK %' QF BODY

&

SECTION A-A

FLARE BELOW

|+.000 Ill H

TO FLARING (REMOVE
ALl BURRS) DETAIL “U"

100 (eEF)
PEF)
b 7 ¢ { _F/ G
T { ‘-\ { S =
TUBE FHD PREP PRIOR

W/TH SAE J533A4 ST0
SINGLE 37° FLARE.

484-010 DIA(PEF)

LY

CSWAGELOK %' QF STEM
TYPE 3 FITTING

FLARE [N ACCORDANCE
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53

FOR FLEX SHAFT
6 PLACES

MOTOR MODULE e
MPL ITEM C51-S001 ‘

_%”
CORE

COORDINATE 37

270~

920°

2l

29
W(

LEGEND
B SRM
O I”RM
DATUM (INE
& PENETRATION
FOR FLEX SHAFT
6 PLACES
230° 2z2/°
- |
58 38
)

2" NPS SCH 40 —
PIPE 12 PLACES

1B le8l28 55- Iw I ise
|
]
I

I
|
!
(-]
|

. 3
o]

VIEW W=W (£3)

180

W(H-3)
PLAN VIEW

CORE COORDINATES.

SHOWING REQUIREMENTS FOR S/?M/
MOTOR MODULE & FLEX SHAFT ROUTING TO

™~

6 24 32 40 485—— CORE COORDINATE

1RM

\

’

Ll
]

RPV PEDESTAL

D/ EBD5E3 A] B3 A4 87

o |0 |O |®
48-49 404 2425 16-17

MOTOR MODULE
MOUNTING SURFACE

2zL>3° 4/ ) 18°
| K f —2.50
! ! ( ' 5[]
/Is 514 27 } 1A
4 _M*I%_% ! I . i g PENETRATION
l4al18 ! 6h 154 T:,q! lza | FOR FLEX SHAFT
] % { 1625
2B GA 4A 24 { | POINT 02
| | | | SEE MPL ITEM
' : : A62 - 20
5.25 2050

VIEW V-V (c-5

NUMERALS REPRESENT  PENETRATIONS WHICH
MOTOR MODULE FLEX SHAFT WILL UTILIZE TO
CORE COORDINATE AS SHOWN ON PLAN VIEW,
SEE NOTE 9. FOR FLEX SHAFT TAKE UP. S8EE

SECTION X-X 8H-5 (H-4).

MULT|-WAY
CONNECTOR
(SH 2,C3)

AlO CI0 EIO
8/0| DIO,

32-33

CORE COORDINATES FOR POWER RANGE DETECTOR
ASSEMBLIES
DRIVE ¢ | PORTS OF) DRIVE ¢ | PORTS OF
INDEXING | INDEXING |COORDINATES \INDEXING | INDEXING | COORDINATES
MECHANISM| MECHAN 154 MECHAN/ISM \MECHAN/SM
{ 24-250 ] 48-49 QO
2 /6-33 2 48-09
3 le-25 3 40-57
P I6-17® | 4 40-49
A 5 08-117 D 5 40-41 O
6 08-25 6 40-33
7 08-33 7 40-25
8 08-41 8 40-17
9 0849 9 40-09
1 32-33 0 32-330
24-41 I 6-41
Z 24-33 2 56-33
3 24-250) 3 56~25
4 24-17 4 48-17
8 ] £-09 £ 5 48-725
A 16-09 6 48-33
1 16-17® 7 48-41
8 16-4/ 48-49
9 16-49 9 40-41 O
7] 32-3310 0 32-3340
] 32-57
Z 32-49
3 32-41
4 32-25
C 5 32-17
3 32-09
7 24-49
g 24-57
0 32-33 QA

TABLE =1 SEE SHZ(H-4) & VIEW K-K(£-6)
T [ P GUIDE TUBE ROUTING

®&000

>

ROUTE THRU MULTI-WAY CONNECTOR (UTILIZE
20UT OF 5 PORTS) FROM PORTS OF INDEXER
WHICH HAVE IDENTICAL SYMBOLS ( SEE TABULATION
ABOVEY, THEN ROUTE 70 SPECIFIED CORE
COORDINATE

ROUTE THRU MULTI- WAY CONNECTOR (UTILIZE

ALL 5 PORTS) FROM FPORIS OF INOEXER
WHICH HAVE IDENTICAL SYMBOLS (SEE TABULATION
ABOVE), THEN ROUTE TO SPECIFIED CORE
COORDINATE
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BOTH ENDS OF FLEXIBLE SHAFT CASING
SHOULD BE CLAMPED TO STRUCTURE OR
INCORE HOUSING TO PREVENT CASING
ROTATION. INTERMEDIATE POINTS ALONG
CASING SHOULD ALSO BE CLAMPED AT
48.00 MIN WHERE PROCTICABLE, PROVIDED
900 MIN BEND RADIUS 15 MAINTAINED.
(REF NOTE 95H 1)

i

MIN BEND RADIUS
SHALL BE 9.00

o Je—2.00 MOTOR MODULE
’/////-MPLlTEm C51- 5001
P ._‘
‘ Z

z (SH& H-4)
RPV 24

. Pfofsm\,{mc I S E

- (AR

. £o l
2l )
! - 5 L B St —:::;‘:x_-___j

p— o —— [ B

2.00 NPS, SCH

MOTOR MODULE

( SUPPORT FRAME

" 40 PIPE . ‘
IN CORE—\ CONTROL . . (REF) T M
HOUSING ROD DRIVE G 20 l ) l
[ER O [ Y
00
| | ) S§H-6 (E-9)
POINT 02 .
— ~— SEE MPL ITEM 10
L A&2-2050 Q.8
o
) kéi
3 R START-UP ¢ INTERMEDIATED' O
DRIVE ASM
e MPL ITEM b
813- D210
r-. . "/\
l 1 5"

TIP GUIDE

N

:V—HP GUIDE TUBES

-

[ ety mef s s

—1+ L-— .00 MIN CLEARANCE

-

_SECTION X-X SH-4 (A-6)
MATERIAL FOR FRAME SUPPORTS ETC.
CONCERNING MOTOR MODULES AND FLEX
SHAFT TO BE AS REQUIRED:

(Rev. 12 1/03)
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S — l
. N0 1 B D -+ |
FLEX SHAFT 5 ?DQ - :
PENETRATION,
[} 0‘3 o ‘-—_\
7
0., b‘/u L | ANCHOR 45 |
5| [ Reao MOTOR MODULE 4,‘-
Pu
\,10‘) 1 'I, |"
A SHTT T ‘:f":':"t' —_— 0’1
b i
ol - E,',ll
uu.\) :{ ' | l’
ot AT L
‘l
PEDESTAL L
00 |
c ol 18.00 I
~0 ! MIN
,L/Cn'ﬁ
O‘ /0
Do
L ’
. 90. \§\~”L‘,’\ -
N o ) ~—— T
3 5l N /
v CL ‘/% 0

VIEW Z-Z st-5(8-5)

7

CLAMP FLEXIBLE SHAFT TO
FRAME AT 4-0"MAY INTERVALS
SEE NOTE 9

MOTOR
MODULE

MOTOR MODULE
MOUNTING SURFACE
A
oo oo e 4]
G - ~€ PENETRATION
2.00~P5,w
PP
SCH 40 PIPE 75
16.25
REF.
[ MOTOR MODYL £
[ MOUNTING SURFACE. POINT 02—,
v - , _—
\ SEE MPL ITEM
: 225 A-62-2050
_ N |
FLEXIBLE SHAFT TAKE-yp —————===——————— e e e e A
LOOP TO VARY N ACCORDANCE
WITH LOCATION OF DRIVES ¢ PENETRATIONS
SEE VIEW W~W SH 4 (H-2) £ V-V SH-4 (H-5)
FOR ASSIGNMENTS VIEW Y-Y $H5 (D7)
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PENETRATION
XDZ * XD3
89 CABLES
RS B

TABLE 5

ROUTING OF CABLES FROM CRD TO RPIS

1O
:C
1O
'[’0‘ XS —\3/*'2—9")" . -:-
27 e O
(#3) 25 « e
23 27 HO |
/9 /7 - ....i_Q -
//5/ /3 EQ
09 -1 Q
AN
10.00 NPS
SCHEDULE X%
40 PIPE &
PENE TRATION
(B PLACES)
zanZ\
4 NEs s
1050 ) p\e
4 NNES \/<< 45° 18
~o \_ v !
’
POINT 02 I5. PENETRATION  XBZ 4" XB3
AG2-2050 =730

MPL ITEM \\4 NES 89 CABLES RPISA

RPIS _CABLE PLAN

(THIS END ONLY) </

oa 04 08 16 24

CRD HOUSING , ! .
SUPPORT ROD j i ' l

/0.00-8NPSL STRAIGHT PIPE THREALD,
THIS END ONLY (B PLACES)

PENETRATION "XCZ ¢ "XC3
88 CABLES RIS A

O-covTrROL ROD DRIVE.

*-LOCAL POWE R RANGE MONITOR.

o- CRD HOUSING SUPPORT ROD.

@ - SOURCE RANGE MONITOR.

O -INTERMEDIATE RANGE MONITOR.

121 —INDICATES AREA TO LEFT OF COORDINATE
LOOKING TOWARD O AZIMUTH,
NUMERIC COORDINATE LOCATOR.

2 20 28

:

60
5 CRD HYDRAULIC PIPING
’

RPIS CABLE (TYP)
| —— 5R)4/1RM FLEX SHAFT

15.00 MAX '6‘}25

)
POINT 02

—
e

SECTION XS - XS

[R50 (s oS Tl ]
1 - i H

{2

[uey

MPL ITEM A62-2050

[CRBLE APIS°'B | APIS'A'Y|CRBLE  [RPIs'B’TRPIs A [CRBLE _ |RPIS"B [RPIS A*||cABLE |RPIS'B [RPISA”]
[PENETRATION] WDZ, YD3 | XBT, XB3 | [FEMETRATION” [YD7. Y05 | XbZ, YRS NETRATION [XAZ,XA3 [YCT. XCB Ramow | YAZ, YA3 | X7, XCo
. CRD | RACE | RACE CRD RACE | RACE CRD | RACE | RACE CRD ARACE | RACE
PENETRATION YAZ' % YA L OCATION|WAY NolwaY No.J|LocaTion \way Nolway Nol |LocaTion |WAY NOWAY NO, aTioN YWAY NO\wAY AD.
88 CABLES RPIS B 02-53 o4r | 04l 18-47 | 20r | 20L 34-03 | 36rR | 36L 46-07 | 44R| 441
51 o7 1
31 /8-55 /1 15
DIAPHRAGM | 35 22-03 /5 /9
4 PLACES 02-39 o7 /9 73
06-15 /1 23 27
/9 i5 27 31
23 /9 37 35
27 23 35 39
3 ) 2 2
4.
EACH CABLE SHALL BE 39 35 47 51, '
CONTAINED INDIVIDUALLY IN 43 39 51 46 55 44-R| 44l
FLEXIBLE METALLIC CONDUIT 06-47 O4R o4l 43 55 50-71 2R 59/
THE CONDUIT AND CABLES '} jo.7/ | 12”R | 20 47 34-59 )} /5 ]
SHALL BE INSTALLED REST- i5 5 38-03 Lo
ING ON TOP.OF THE CRD I 7 | 55 o7 3
FLANGES (RY OTHERS). THE 23 22-59 | 20R | 2oL /1 a7
ROUTING CONFIGURATION 27 26-03 | 28R | 28L 15 Y
SHALL BE AS SHOWN IN 3/ o7 79 i 35
. TABLE 5. THE CONDUIT 35 17 23 35
- N" SHALL BE TERMINATLCD (BY 39 15 27 | 43
OTHERS) IN ACCORDANCE 43 /9 3/ 1 47
WITH MPL ITEM ALZ-4410. 47 23 35 50 51
10-5/ 27 39 54-75
14- 07 3/ 43 /9
RPV PEDESTAL 7 35 e [} 23
5 39 51 27
/9 43 55 Y
23 47 38-59 | 30rR | 360 35
27 5/ 42- 07 44r | 44L , 39
EY] ! 55 11 1 43
35 26-59 /5 54 47 2L
39 30-03 /9 58-23 gOL
43 o7 23 ? 27
47 /1 i 27 3/
} 5/ 1 /5 I3 t 35
14-55 /2R 120 /9 35 58-39 52R (oI
/8—7'/! 20R 20L é §§I 39 30-35 28 R 28L
3 39
FLEXIBLE CONDUIT MAY . )
" BE TERMIN ATED EITHER INSIDE 3 3631 | 2r | 28L L 47 pis
OR OUTSIDE PEDESTAL (BY 23 42-55 | a4r | 9L 5)
OTHERS) TO SUIT THE INSTAL 27 55
LATION DESIGN (TYPIC AL 31 30-59| 28R | 28L
3.50 MIN PEDESTAL PENETRATION 35
] PLACES S/ZE SHALL BE VERIFIED 39
(BY OTHERS)TO SUIT THE /18-43 | 20R | 20L
CABLE INSTALL AT ION DESIGN,
_LEGEND
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PENETRATION "XDI "
DIVISION 4 .
20 CABLES APRM'D'

TRBLE 2
ROUTING OF CABLES

+—CONTROL ROD DRIVE.

*—LOCAL POWER RANGE MONITOR. (LPRM)
o- CRD HOUSING SURPPORT ROD

n-50URCE ARANGE MONITOR.

(SRM

)

B—/NTERMEDIRTE RANGE MONITOR. (IRM)

\"

20 CRBLES APRM "H" ‘o(-\ FROM LPRM_DETECTORS TO_RPRM_CHANNELS
- A o / PENE TRATION™ XA (4PAM TRIP SYSTEM A) (APRM TAIP SYSTEM B8)
| CRBLE SBAM 'D* e ’ 2/ CABLES APAM A’ CHANNEL AP_—RM A" [APRM T |APRM £ |APAM G| [CHANNEL=]APRM "B" |APRM D-|APRM F-|APEM "]
21 CABLES APRAM 'E" DIV. PEN-l I XAl |3 XcI |1 xAl 13 xoi DIV.PEN~12 XBI |4 xoi XB/ {4 XDI
CRABLE |AM A" LPRM  |LPAM[| RACE |LPRM] RACE |LPRM|RACE |LPRM] RACE IEJPBM “ILPRM| RACE |LPRM| RACE|LPRM| RACE |LPRM|RACE
25 2 | CABLE IAM “E- DET  |DeT| way |DET | way |DET |way |DET | way ET  |DET| way |[DET| wav |DET | way |DET | wavy
00 04 08 12 16 20 24 28 3 36 40 44 48 52 56 ‘0 I CABLE SAM “A" rocarion|HET | No. |HeT Mo LHer INO. | HeT INO- | LLocATion IHET LNO. |H6T | No. lugr | No-_|reT | No.
06 |10 |14 | 18| 22| 26|30|34| 38|42 | 4¢ |50 54 |58| © / e e e e ooty oa-ir L8 L el ¢ Loent o1 Kl 4 1OBR
L1 ~\J 16 ~17 1] A 4L B [ 24L 49 B [+ 08R| D A 08R
. 33 8 C . 0 A 6 -09 A B P4R C 12} 24R
49 D 16 R A B 16R (o 25 [ 2] A 8
24-09 C 32R D A J2R -] 4/ A /6L 8 C l16L 0
25 A 8 C D 24-17 D 32L A 8 32L [
4/ c 7] A 8 33 a [4 7] A
) 57 A 8 24L [4 Y/ 24L 49 0 A 24R B C 24R
b _EACH CABLE SHALL BF 32-17 B C 40L D A 40L 32-09 C 0 40R | A 8 40R
CONTAINED INDIVIDUALLY IN 33 o A 8 c 25 A B C D
FLEXIBLE CONDUIT. 49 8 328 C 2] 32R A 41 [+ [1] A 8
THE CONDUIT AND CABLES SHALL 40-09 | A | 48R | B C | 48R D 57 | A | 32L | B ¢ [32L D
BE INSTALLED RESTING ON 25 | ¢ 0 A a8 40-17 | B8 | 48L]| ¢ o | 48L| A
&Sk SobAiaNG, e AT EEETAPEEAEEL
5 - 57 (5 D 4OL A 8 401 49 8 c 40R| O A AQR
FIGURATION SHALL CONFORM 48-17 | 0 A | seL| B c_ | 86t 46-091 A 8 | 56R| C 0 | 56R
. 70 TABLES 2,3, AND 4. THE 55 T8 C ri ) 1T 7 7] r
21 S0° LONDUIT SHALL 3: rmm y U y a A - B B e 5
INATED (BY OTHEFRC) 5.-25 | A B c ) 56-33 | B [ #8L | € | 56R| 0 | 98L A | 3¢
’fgg”gg%'[ WiTh P l ITEM 4l | € [ 46A1 0 | 56l | /& | 28R & | s6L
TABLE 3
BOUTING OF CRBLES
FROM_IBM_DETECTOR TQO IRM CHBNNELS
CHANNEL] /RMA" | 1AM B: | /AM-C" | IRM D" | IAM E | IRM -F " | IBM G | IRM" K"
DIV, PEN~| 1. XA1 | 2, XB1 | 3. xC1 14, xDI{ 1, XAI1 |2, 481 |3, xCI|4, XDI
€ OF DIAPHRAGM RPY PEDESTAL IAM DET. |RACE RACE | RACE | RACE RACE | RACE RACE | RACE
SCHEDULE EITHER INSIDE OR OUTSIDE PEDESTAL |-16=_1 16 ,
40 PIPE .50 MIN (BY OTHERG)TO SUIT” INSTALL AT ION 33 | (6R)
PENETRATION ‘ \ (THIS END OMLY) 537 DESIGN. (TYDICAL) PEDESTAL Penv- - | 2429 B4R
(4 PLACES) 4P LTRATION S/7E SHALL BE VERIFIED 37 241
: 4 PLACES By OTHERS) 70 SUIT CABLE INSTAL- 32-29 32R
LATION DESIGN. 37 S2L
e* 28-13 %L
. 3.50 MIN 53 SR
.00 ' /,/_( 4 PLACES - % RUN_AND SYPPORT SEPARATELY TO AVOID INTERFERENCE WITA
4PLACES ~_ A ww.%_% 1/652551_ MAINTENANCE PLATFOR M,
1050 < PENETAATION XBT ™~ 45~ | ‘m‘%gﬁgsngWA’ﬁ”T PIPE THREAD ROUTING OF CABLES
N /‘« 20CABLES KPRM °B' f PENETRRATION “XC!* & PLACES) FROM SRM DETECTORS TO SRM_CHANNELS
20CRABLES RPRM F~ DIVISION 3 CHANNEL~] SAM A" |SAM ‘B" | 5AM 'C " | SAM-D"
522”;77‘2%\\ | CABLE 1AM = B ey / 21 CABLES APAM * DIV, PEN=1 1. XAl |2, XBI |3,XC1 4. xDI
AG2-2050 A I CRBLE IRM °F* ZICABLES RPAM .p SAM DET. RACE | RACE RACE | RACE
\ ! CRBLE SAM B 180 I CRBLE 1AM  C* LOCATION | way NO. waY N wAY NO| WaY NO
| CABLE 1AM *G" 76 - 21 6L
| CABLE SAM “C* 55 =R
40- 21 4oL
a5 40R
POWER RANGE MONITORING PLAN
(Rev. 12 1/03)
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DLVISIDN | OR DIVISION 2 RRCS SIGNALS
WILL TRIP BREAKERS

RRCS APRM SIGMALS FOR EACH DIV
ARE SEPARATE FROM RPS ALL WIRING
SHALL BE SEPARATED

ALL SIGNALS FROM OIVISION | TO
NON-DIYISIONAL ARE THROUGH OPTICAL
ISOLATOAS LOCATED A RRCS PANEL

ALL SIGNALS FROM DIVISION 2 TO
NON-DIVISIONAL ARE T. RG'JGH OPTICAL
ISOLATORS LOCATED AR RPCS PANEL

RRCS SIGNALS FROM DIVISION 2 TO
OIVISION 4 RPT ARE THROUGH OPTICAL
ISOLATORS LOCATED AT RRCS PANEL

RACS SIGNALS FROM DIVISION | TO
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GROUN c LT,
TERMINAT{OHS AT RRCS PANELTS)
SHALL BE TO THE CHANNEL "B~ LOGIC
SECTION

(Rev. 12 1/03)

PERRY NUCLEAR POWER PLANT

RRCS Separation Block Diagram

Figure 7.6-10




LEGEND:
® = SWITCHGEAR DEVICE FUNCTION NUMBER ANS) SPEC C37.2

_TABLE | TABLE 2 RMS 3 REMOTE MANUAL SWITCH

TIME DEPENDENT INTEAMEDIATE VARIABLES SYSTEM PARAMETER VALUES T e a RQD POSITION INFORMATION SYSTER
] TRE D T NNS = NEUTRON MONITORING-SYSTEM
| o DEFINITION PARAMETER | VALUE | TOLERANCE | UNITS PRM = POWER RANGE MONITOR
14 INTEANALL Y GENERATED TINE + 0,02
| REFERENCE ©UNCTION t 2.26 ’j" "ZB\ = PMS INPUT (PERFORMANCE MONITORING SYSTEM)
%.6
TIC | IMSERT CYCLE ACTIVE ..o ____ 'y [=m 1u2 uz LPSP =.Ow POWER SET POINT
! G\UT INSERT 121 0.42 HPSP zHIGH POWER SET POINT
i | INSEAT PERIOD OF INSERT CYCLE  ____ | AE 122 CYCLE .32 RPC = ROD PATTERM ZOMTROLLER
- t22
T TT R '
| 1S | SETTLE PERIOD OF INSERT CYCLE  ———— | i 112z . .22 LB\ =EMERGENCY RESPONSE INFORMATION SYSTEM
| - | NOD INSERT CONTROL  _ ! ' H
- | SETTLECONTAOU o— e oo __ : 32 8.62 * 0.02 SEC. NOY
L] NOTE3 :
TinE 0.02 i. EACH CRD MECHANIEM,AS T TRAVELS UP (INSERTED) OR DOWN
I" l l i i I i., H I l (7Y} 0.36 t Q. SEC. (WITHDRAWN), ACTIVATES INTEI_NkL 'O_SITION SWITCHES . THE TOoP TWO
o i 2 3 4 s 6 s 19 10 i . ' POSITION SWITCHES ARE CALLED “FULL-IN- AND THE Te
CISSA INDICATES TIME ELAPSED wHiLE ADVANCH 142 .6 | ‘TWO POSITIGNS ARE CALLED FULL-OUT” “(DISCORNECTED )~ RESPECTIVELY,
e NSER T EYCLE 1S CONTROLLED BY HIE aND 1T ASFoLLOWS: | SWITCHES IN BETWEEN ARE DIVIDED INTO QDD (DRIFT) ANO EVEN
i e 17 L i 81 0.42 C(LATCH) POSITIONS. AS THE ROD TRAVELS OVER ANY SWITCH AN
1] 1. WHEN JIC [IT= 1 THE CYCLE IS ADVANCING WITH TIME, - i 1 INDICATING SIGNAL IS ACTUATED. AMY EVEN SWITCH wiLL INMCATE
! WITHDRAW 182 02 . ! NUMERIC POSITION (eg, 00, 02....48) AND ANY QDD SWITCM WiLL
i 2. WHEN IIC = O, THE CYCLE IS RESET TO 1O CYCLE N 2 | . INDICATE ~0DD".
: - v " ' . WIRING FROM HCU (SCRAM VALVES ANO ACCUMULATCR) TO CONTROL
3. WHEN [IC IiT =., THE CYCLE STOPS, BUT DOES NOT RESET. .2 2.62 i 2 ROON FOR ANNUNCIATION SHALL BE IN SERIES CONNECTIONFOR
- i ALL HCU'S.
252 | 3. WIRING FROM HCU (ROD SCRAM TEST SWiTCH IN TEST POSITION
Toc WITHORAW CYC! ACTIV ———————— B 7! )
. LE € ot re2 2 a.s2 I t0.02 | sec SHALL BE IN SERIES CONNECTION FOR ALL HCU'S
TGl | INSERT PERIOD OF WITHORAW CYCLE __.. | o ;o] 82 I
Tog | Y/THORAW PERIOD OF wiTHORAY o [of | ! 162 4. EAZH ACCUMULATOR FAILURE WILL INITIATE AN ANNUNCIA TION
CYCLE —&Hl‘_", CAMRUNCIATOR HORN & FLASHING ANNUNCIATOR wiNDOW) AND
ol [ AN INDIVIDUAL FLASHING INDICATOR (PART OF THE WHOLE CORE DISPLAY).
Tos | SETTLE PERIOD OF WITHORAW CYCLE __. | ! i wr 12 INSERT CYCLE OPERATION OF THE "ACCUMULATOR TROUBLE ACXMOWLEDGE"
ol = - SWITCH Will CLEAR THE INPUT TO THE ANNUNCIATOR AND CHANGE THE
- | uniaten conTRoL - ' ! ! t21-t1 = DELAY UNTIL ROD MOTION BEGINS IMDIVIDUAL INDICATOR FROM FLASMING TO STEADY. CLEARING THE
el ! ORIVE N TimE ACCUMILATOR TROUBLE WiLL CLEAR THE INDIVIDUAL INDICATORS.
- — -t2 -
ROD WITHORAW CONTROL  _______ H ) 22t S. SEE TABLE & FOR DEFMTIONS OF VARMALES APPEARMS ON Ting FEO.
- SETTLE CONTROL . ____ TIME . t32-t22 = SETTLE TiME é" LOGICAL ! “ INDICATES A FAILED COMPARISON
w o o lz Is Te Is Te T2 e 15 lo 10 ¢zct22.¢ = TIME WHEN CONTINUOUS INSERT CAN BE REQUESTED 7. GROUP | THAY 10 REFERS TO ROD ASSIGNMENTS WANCHN ANE PRE-DETENPINED AND FIXED.
ABSCISSA INDICATES YTIME ELAPSED WHILE ADVANCING ' = F IN
THE WITHORAW CYCLE 'S CONTROL.ED BY I0C AND 10T AS FOLLOWS: 3KKzz,e < CYCLE STOP POINT FOR CONTINUOUS INSERT 8 TR :f,- rgtt out
« PREDETERMINED SITERMEDUTE
1. WHEN |OC |OT = {, THE CYCLE IS AOVANCING WiTh TIME, My N NG NN, AHD FIXED on
WITHORAW CYCLE BANK POSIT!ONS
2. WHEN ]GC = O, THE CYCLE IS RESET TO 10, WITHORAW CYCLE
< tS1-t41 = DELAY UNTIL ROD MOTION SEGINS & T CENTER CONTROL ROD AND THE FOUR CONTROL ROOS DMGOMALLY ADJACENT
3. WHEN ioC JOT= i, THE CYCLE STOPS, BUT DOES MOT RESLT. TOUTIE CENTER ROD WiLL_ ALWAYS BE WOVED 'm THE SmGLE 838 WODE. ( REF. 133
1S2-181 = DRIVE IN TINE (UNLATCH)
SEE TABLE 2 t81-152 = DELAY AFTER UNLATCH REFERENCE DOCUNENTS: WPL ITER MUISERS Dwa. M8
t83~1§1 = DRIVE OUT TiNg . CONTROL RGO ORIVE HYDRAULIC SYS. PRIG — —— —— — — — —— — — — — ]| ~ 400 0-302-871
L72-162 = SETTLE TIiME 2. NEUTRON MONITORING SYS. I1ED — —— — — —— - CSI~10t0 D- 202-501
TABLE 3 A REMOVED
e — 1OC1C 182, 1 = TIME WHEN CONTINUQUS WITHDRAW CAN BE REQUESTED 4 REMOVED,
SYSTEM PERFORMANCE | tTIC L 182, L » CYCLE STOP POINT FOR CONTINUOUS WiTHORAW S. CONTROL ROD DRIVE HYDRAULIC SYS. DESIGN SPEC. ————————— —Ci1-40I0
- T 8. PERFORMALCE MOMITORING SNG. IMPUT/OUTPUT REQLAREMENTS— — — 1MCBOTS
' PARAMETER TIMES TE-SSSURE | o re | 7. POSITION INDICATOR PROSE CONNECTION DIAG. — — —— —=— ——— —— |04825G6
INTERVAL TaTE 2 | VALY PACPER DRIVE - UN! s TABLE & €. MGD CONTROL AND INFORMATION SYS ELEM DIAG — Ci-10%0 8-208-020
SYMBOL DESCRIPTION 9. NEUTRON MONITORING SYS. FCD —— — — — — — ————— — — — e — — CB!-1020 D-808-307
TieE DELAY % W00 BEWG CONTINOUSLY wiTnORMGY 10. REACTOR PROTECTION SYS. IED —-——- cT1 1010
TO ROD INSERT F 0.42 - K¢ F ALL ROPS FULLY W #1. DISPLAY CONTROL SYSTEM I/OLISTING — — — = — = = — — — — €94-4030
CONTROL ! I12. MOV AND MCC STAMOARDS — — — — — — — — ————————— —-—ie3C172Y
- — - — e - - - —— - — - -208-02}
[y o WO® WITHDRAMMAL IS REQUESTED 1S. CRD ELEMENTARY €n-1060 8-2
sgny chnTROL ug-n | 298 2.5-3 xc P WOD MSERT REQUESTED 14, RPS ELEMENTARY — — — — — — — — = = - — cTi-1080 8-208-040
cveut swItT Gy NOTCH QVERRIDE ROD WITHBRANAL REQUESTED 15 REACTIVITY CONTRIOL — — o — o= = o oo e e = e — — A1
veRAST wz- | o.c o.0-1.8 e [ CONTBIUOUS ROD INSERT REQUESTED 6. ERIS ELEMENTARY DIAGRAM —— — = e e e _ (45 [0S0 8-208-046
= SCRAM DISCHARGE VOLUME WiGH LEVEL TRW “BYREE* REQUESTED
SETTLE "y SCRAM DISCHARGE VOLUME W! WATER LEVEL
ConTRGL u2-122 | .30 4.2-63 ”c .a ANY ROD SELECTED SYWBO0L DEFINITIONS:
—— on ROD WITHORAWAL S REGUESTED
TO UNLATCH w 0.42 _ sec - ROD INSERT REQUESTED IeveRTER < [a —D— v] . [v .a]. [v - not 1]
conTROL e IN-CLOCK IS ACTIVE GATE .
"o A ROD 1S ™ wOTION nouf!-[‘.:D- v]-[v-a.h]-[_v-aubj
ymLaTCH - | 0.60 0.5-0.0 see | - Kes REFUEL ROD SELECT IS WMMQITED
oL re REFUEL PLATFORM CONTROL PERMSGNMG OR GATE = [a :D_ ,,] - [v _‘,,] -[v - a0 .‘,]
MTERVAL Ny REACTOR SYSTEM MODE SWITCN W START-UP »
B TVEEN o | wi—me | oo 0.0-0.18 %C Hd JEACTOR SYSTEM MOOE SWITCH (4 “REFUEL" g GATE » [: :D- v] . [v .‘.‘.1] .[_y .:,:].Er -ura o m-‘]
T SETTLE cCONTROY gy mm‘u np—;‘- ATeN i R - -
et e PERNTTED STATE '8t THE AW W mm-[i:D-v] '[""3'["'"‘]’5"" adeddd |
jor - ~ . L3-7 s -y WS UPSCALE PRM EQUPMENT 1S I8 THE FOD WITHORAMAL . g .
ComtwoL v | waTe | e PERMITTED STATE Sor =[] O] = [v-asiv]-[ ra m wrn
ny NS STARTUP RANGE EQUIPMENT IS W THC ROD WITHDRAWAL bt nsa--l'I]
swiren PERMITTED STATE
GVERL AP £RON [ ROD MOTION PERMISSIVE :
wiTHORAWAL wr-mn | ouo 0.0-1.8 sac op RPSIS OPERABLE (Rev. 12 1/03)
pAR LI e REFUEL PLATFORM OVER CORE AREA S
re REFUEL PLATFORM GRARME LDADED (=<1
Y - w | seauesres noo worr LEAR SAFETY RELATED |({fmn CLEAR POWER PLANT
ouTRGL t72-'e2 | &.00 4.2-83 & so ROD 15 BEMS TAIVEN NUCLE SAFE ATE .“ v “. PERRY NU
T SERT CYCLE ACTIVE vz
™ IMSERT PERIOD OF MSERT CYCLE
Tis SETTLE PERIOD OF INSERT CYCLE
Toc WITHORAN CYCLE ACTIVE ;
Ton NSERT PEMIOO OF WITHOM CYCLE Control Rod Drive
Too WITHORAW PERIOD OF WITHORMW CYCLE Hydraulic System
Tos SETTLE PERIOD OF WITHORAW CYCLE
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