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The drywell and suppression chamber '‘purge lines have isolation
capabilities commensurate with the importance of safely isolating
these lines. Each line has two normally closed, air opened,
spring closed valves located outside the primary containment.
Containment isolation requirements are met on the basis that the
purge lines up_ to the outboard isolation valves are normally
closed, low pressure lines, constructed to the same quality .
standards as the containment. The isolation valves for the purge’
lines are interlocked to preclude opening of the valves while a
containment isolation signal exists as noted in Table 6.2-12 and
fail closed on loss of electrical signal with the following
exceptions: ' ‘

1. After a time delay of 45 minutes, a manual override of . [
the LOCA isolation is available using- the valve hand
switches on the following valves: HV-15713, HV-15703,
sv-15737, Sv-15767, SV-15768, SvV-25789, HV-15705, - l
HV-15711, and SV-15738. -

2. Target Rock valves, SV-15742a,B; SV-15740A,B; SV-
15752a,B; SV-15750A,B; SV-~15774A,B; SV-~-15776A,B; SV~
15734A,B; SV-15736A,B; SV-15782A,B and SV~-15780A,B can
be opened 10 minutes after receipt of a LOCA isolation
signal by using the valve hand switches.

Screens are provided on the drywell inlet and outlet purge lines.
The purpose of the screens is to prevent debris generated by an
accident, such as a pipe break, from entering the purge lines and
preventing the containment isolation valves from closing. The
screen is an expanded metal mesh with openings of .750 by 1.687
inch. The screens are safety related components designed to
withstand the design basis earthquake.

Purge line debris screens are not required in the wetwell since
the wetwell contains no high enexrgy lines or insulation.
Additionally, there is no mechanism that would allow debris, such
as insulation from the drywell, to reach the penetrations in the
wetwell before the containment isolation valves close.

Therefore, debris screens have been provided in the drywell only.
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 TABLE 6,2-12 ' o .
R . CONTAINMENT PENETRATION DATA |
-t PRI~ SECOND- . - LENGTH
T F. MARY ARY - CLO-  ACTUA- PIPE
* PIPE NRC S. ACIUA- ACIUA- POMER VALVE AR~ VALVE VALVE POSITION SURE  TION T0
PENETRA- SIZE DES, F. VALVE TION TION  SOURCE LOCA= RANGE= TXPE S|yUT- POWER TIME  SIGNAL. VALVE
TION NO. * SERVICE FIVID (IR) CRIT. (30) NWBER METHOD METHOD (17) TION(13) MENT(12) (1) NORMAL  DOWN LOCA FAILS  (SECS) (2) (OUTER) REMARKS
. A
X=7A Hagn Steam Stean 26 55 Yes 1F028A Cone ! Spring 11/RPSB (V] A GB Open Closed Closed Closed, 35 (a) (3)(26)
and MSIV LCS pressed - . -
" Afr
2 1F001B AC Mot Hanual 11 0 A T Closed Closed Closed As Is 13 - (25)(27)
26 1F022A Inst Cas Spring 1/RPSA 1 A GB Opea Closed Closed Closed 3-5 (Q) (26)(4)
. .
X-8 Haln Stean Water 3 55 No 1F016 AC Mot Manusl 1 1 c GT Open Closed Closed As ls 10- @) 6'
Drain 3 1F019 DC Mot Hanual 11 0 R G Open *Closcd Closed As Is 10 @ . o
~ X=9A Fced Water Water 26 55 Yes 1F032A AC lot Hanual 1 (1] B CK Open Closed |, - As Is 120 - : 17 (14)(11)
and HPCI, _ : - - . i
RCIC, and 1% ' 1F006 DC Mo; Hanuval 1I 0 B ¢T Closed Closcd Open As Is 20 - 3 X<9B Only
RWCU pump 155038 Hanual - - (o] B GB Closed Closed Closed Closed - - X-9B Only
discharge 6 1F013 DC Mot Manual 1 (V] . B cr Closed Closed Open As Is 15 - "X=9A Only
149020 Manual - - o] B GB Closed Closed Closcd Closed - - X=9A Only
4 1F042 DC Hot Hanual 1 o - B GB Open Open Open As 1s 80 - (8)
& 1F10% AC Mot Manual I o] B GB Closed Closcd Closed As Is - 80 - (3)
% 1FO10A  Flow - - 1 B CK oOpen  Open - - - - (11X5)
X~10 Steam to Stean 4 55 No 1F007 AC Mot Manual Il 1 [ GT. Open Closed Open As Is 20 (k) (%)(15)
RCIC ' - - .
Turbine 1 1F088 Inst Cas Spring 11 | S c 6T~ Open Closed Open As Is 20 (k) (4)(18)
3 1E008 .  DC Mot Manual 1 0 c Cr  Open Closed Open As 1s 20 (k) o %
X-1 Stesn to Steas 10 S5 Yes 1F003 DC Mot Manual 11 0 c GT  Open Closcd  Open As 1s 50 (1Y o+ s
. nret 1 1F100 Inst Cas Spring 1 1 c GB “Closed Closed Closed Closed 3 (1) (18)(%)
Turbine 10 17002 AC Mof  Manual I 1 c GI .Open  Closed Open “As Is- 50 (1) (15)(4)
X-12 RHR Shut- Water 20 55 No 1F008 DC Mot Manual 11 V] 1 cT Closcd  Open Closed As is 100 (b5 0
down Supply 20 1F009 AC Mot Manual 1 1 n GT Closed Open - Closed As Is 100 (b
1 PSVIF126 Water - - 1 it RLF Closed Closed Closed - - - (%)
X-33A RHR Shut-~ Water 2% 55 Yes 1FO015A AC Mot Manual 1 [ N 6T Closed Open Open As Is 24 - /] (1)
down Return 2% 1FO50A Flow Spring I 1 N TCK Closed Open Open - - - (11X5)

1 1F122A Inst Cas  Spring I 1 N GB  Closed Closed Closed Closed .3 - Qan







TABLE 6.2-12 (Cont‘d) .
PRI- SECOHD- LENCTH
E. MARY ARY CLO- ACTUA- FIIE
" PIPE NRC S. ACTUA- ACTUA- POWER VALVE AR~ VALVE VALVE POSITION SURE  TION TO0
PEREIRAS S1ZE DES. F. VALVE TION TION  SOURCE LOCA- RANGE= TYPE St - PORER TIME SIGNAL  VAIVE
TION NO, SERVICE FLUID  (IN) CRIT. (30) NIRMBER HE1I0D MEXIOD (17) ‘HOH'(IJ) MENT(12) (1) NORMAL  IxWHN LOCA FAILS  (SECS) (2) (OUIER) KEMARKS
X-1% Reactor Water 6 55 No - 1F001 AC Mot . Manual 1 1 G Gr  Open Open Closed As Is 30 ()
Water Clean 6 1F00% DC Mot Hanual 1X [} G GT  Open Open Closed As Is 30 (a,I ©
Up Supply . ,
X=-16A Corc Spray Water 12 S5 Yes 1F005A AC Mot Manual 1 0 N GX  Closed Closed ,Open As 1s 12 - o An
12 1FO06A Flow - ) ¢ 1 . N TCK Closed Closed Open - - - 11)(5)
1 ) 1F037A Inst Cas  Spring 1 1 N [+:3 Closed Closed - Closed - 3 - (11)
’
. X-17 RPV Read Water 6 55 No 1F023 DC Mot Manual 11 0 v GB Closed Open Closed As Is 20 & . []
Spray 6 1F022 AC Mot Manual )4 1 u cT Closed Open .Closed As Is 30 ()] I
. " ¢
X-19 Instrusent N /M ™ 3 56 No S$V12651 AC Cofl - 1 [} o1 GB Open Open | Closed Closed "2 F, G
Cas uix 126074 Flow - - 1 1 CKk  Open Open Closed - - - (5)
X-21 Instruzent N /AMMr « 1 56 Yes SV12654B DC Cofl - 1 4] 1 GB Open Open Open Open 1 -
Cas uix 126152 Flow - - 1 1 CK  Open Open Open - - - (5)
X-23 Closed Cooling k'a_ter' 4L 56 Neo HV1131% AC Mot Hanual X [} Z GT Open Closcd Closed As Is 0 F, G
Water Supply flva13L6 AC Hot Manual 11 I Z CT Open . Closed Closed As Is 30 F, G
X-24 Closed Cooling Water L 56 No V11313 AC Mot Manual 0 z T Open ctoscd_ Closcd As Is 30 F, C 0
Water Return HV11345 AC Mot Hanual 11 1 Z ¢T Open Closcd Closed As Is 30 F, C .
X-25 Drywell Purge M!'IN2 2% 56 No  HVI5722 °  Comp Alr Spring I1(IB) 0 by BF  Closed Closed Closed Closed 30/15 B,F,R O (4)(32)
> Supply 2% HV15723 Coep Alr Spring 11 [ Y BF  Closed Closed Closed Closcd 30/15 B,F,R 14 (8)(32)
6 M Hvi5721 Comp Alr Spring 11 0 Y BF Closed Closed Closcd Closed 6 B,F,R
. 18 ) HV15724 Coep Afr Spring 1I 0 Y BF Closed Closed Closed Closed 19/15 B,F,R 10 (8)(32)
. X=26 Drywell Purge Afr/N_, 24 56 HNo  HVIS713 Conp Alr® Spring 1(IB) o E BF . Closed Closed Closed Closed 30/15 B,F,R 0(4) (22) 45 min.(32)
2
Return - ) (23)11S=37508AA
M ' (26)1S-15713A
: 26 V15714 Conp Alr  Spring 11 [} E BF  Closcd Closed Closed Closed 30/15 B,F,R (32)
- o -
2 HVIS711 Corp Alr Spring Il 0 E CB  Closed” Closed Closed Closed S - B,F,R (22) 45 nin,
- R . - (23)115-17508BA B
- . (24)11s-157118 .
y . . \







TABLE 6.2~12 (Cont*q)

PRI~ SECOHD - LENGTH
, E. MARY ARY CLO- ACIUA- PIPF
. - PIPE NRC S. ACTUA- ACTUA= POWER VALVE AR~ VALVE VALVE. POSITION SURE  TION T0
PENETRA- SIZE DES. F. VALVE TION TION  SOURCE LOCA- RANGE= TYPE SHUT- POWER TIME SIGNAL VALVE .
TION NO. . SERVICE FLUID  (IN) CRIT. (30) KUMBER METVIOD METHOD (17) TION(13) MENT(12) (1) NORMAL  DOWH LOCA FAILS  (SECS) (2) (OUTER) REMARKS
’ X=35A  TIP Drivers ) 3/8 S6 Ho J004  AC Cofl [ HNone 0 T BL  Closed Closed Closed As Is S A F 20 (20)(2))
and € , ) J00% AC Explo- Hone (] W Shear Open Open Open Open 1 - 2° (20)(21)
thru F ) slon . )
X-37A,B  CRD Insert Water 1 55 Yes ) 9 .
c,D
X-38A,B CRD Withdrawal Water 3/4 55 Yes ., (19)
c,D - .
- ?
X=39A Drywvell Water 12 54 Yes 1F016A AC Mot Hanual 1 0 D GB Closed Closed Closed As Is 90 FG 3 7 (6)(11)"
Spray ' H
X-41 Instrusent N /Mr 1 56 Yes SVI2654A  DC Cofl - 1 0 1 GB  Open Open Open Open 1 -
Gas nix 126154 Flovw - - I CK  “Open Open Open - - ()
X=42 Standby Water 1-1/2 55 Yes 1¥006 AC Mot Manual "1 (4] X GCK  Open Opcn'- Open As Is 34 - 6!
) Liquid 1F007 Flow - - 1" K CK  Closed Closed Closed -~ - 16 (S)
Control .
X-53 Chilled Water Water 8 56 No V1878111 Corp Alr sﬁring 11 (4] L cr Open ~ Open Closed Closed 40 F,G [}
: Supply "B" 1lV18762A1  Inst Gas  Spring 1 1 L BF Open Open Closcd Closed 6 F,G
X=54 Chilled Water Water 8 56 Ulo HV18781B2 Corp Afr Spring II [N L . cT Open Open Closed Closed 40 F,G 0
Return “B" HV18782A2 Inst Gss Spring 1 1 L BF Open Open Closed Closed 6 F,G
X-55 Chilled Water Water 8 56 No NV18781A1 Comp Afr Spring 1 L] L T Open Open Closed Closed 40 F,G o
Supply “A" HV18782RY  Inst Gas Spring 11 1 L BF Open Open . Closcd Closed 6 F,G
X-56 Chilled Water _ Water 8 56 No HV18781A2 Comp Afr Spring I 0 L et Open Open Closcd Closed 40 F,G 0
Return VA" HV18782B2 1Inst Gas Spring 11 1 L BF *~Open Open Closed Closed 6 F,G
X+6OA Sasple & Gas 1 56 Yes SV15740A AC Cotil Spring 1 0 Q GB Open  Open Closed Closed 1 B,F (22) 10 Min.
Analyzer "
SVISI50A  AC Cofl  Spriug I 0 Q CB  Open Open Closed = Closed 1 B,F (22) 10 Min.
R SVIS742A AC Coil Spring 1 1] Q CcB Open Open Closed Closed 1 B,F (22) 30 Min.
SV15752A ' AC Cofl Spring 1 ] Q GR Opea Open Closed Closed 1 B,F (22) 10 Min.

runswrama @

———







-

TABLE 6.2-12 (Cont'd)

v 4

. TRI- SECOID~ .4». LENCTH
E. : HARY ARY . ClLO- ,ACTUA- TIlIL
- PIPE KRC S. ACIUA- ACTUA- POWER VALVE AR- VALVE VALVE POSITION SURE  TION TO0
PENETRAS SIZE DES. F. VALVE TION TION SOURCE LOCA- RANGE~ TYPE Suur- POWER TINE  SICNAL  VALVE
TION 80. SERVICE FLUID  (IN) CRIT. (30) NWMBER HETIIOD METIOD (17) TION(13) MENT(12) (1) NORMAL  DOWR LOCA FAILS  (SECS) (2)  (OUTER) REMARKS
X=60A Recire Punp Water 1 55 No  XVIFO17A _ Flow | - - 0 BB XFC  Open Open Open T - - 0 (20) "B" Valves o
Scal Water 1FO13A Flow - - 1 BB CK  Open Open Open - - -- (20) penetratjon
Supply X-31n
X-60B Sarple & Water 3/4 55 No 1F019 Inst Gas Spring 1 1 Q GB Closed Closed  Closed Closed 2 B,C
Analyzer -
1 1F020 Coep Alr  Spring 11 0 Q GB  Closed Closcd Closed Closed 2 B,C 2
X-61A Demin. Water Water 1 56 No 141018 . Manual - - 1 - GB Closcd Closed Closed Closed - -
141017 Mapual - - 0 - GB Closed Closed Closed Closed - - !
X=6JA ILRT Leak Gas 1 56 ¥No Indd. Manual - - 1 - CB  Closed Clused Closed Closed - - : ' .
157193 (Unit 1) )
v 257200 (Unit 2) . H
Verffication Outbd. Manual - - 0. - GB Closed Closed Closed Closed - -
157194 (Unit 1)
257199 (Unft 2)
X+72A Equipment Hater 3 56 No HV16116A1 Comp Afr Spring 1 0(1B) F G  Closed Closed Closed Closed 15 B,F [
Drain 1WV16116A2 Coep Afr Spring 11 )] F cr Closed Closed Closed Closcd 15 B,F
X=728 Floor Drain Water 3 56 No HV16108A1 Comp Alr Spring I o(18) l-' cT Closed Closed Closed Closcd 15 B,F 0 .
RV16108A2 Coep Alr Spring Il 0o - F cTr Closed Closed Closed Closed 15 B,F 1
X-80C H,0 Analyzer Cas 1 56 Yes SV15750B  AC Coil Spﬂng 11 o(18) Q ‘GB Open Open Closed Closed 1 B,F (22) 10 Min.
& Drywell
H2 Makeup SV157408 AC Cofd Spring 11 o(IR) Q GB Open Open Closed Closed 1 B,F (22) 10 Hin.
SVIS776F  AC Coil Spring 11 o(1R) Q GB  Open Open Closed Closed 1 B,F,R (22) 10 Min,
. ~ (24) US 15736B
SV15742R AC Coil . Spring 11X 0 Q CB . Open Open Closed Closed 1 B,F (22) 10 Min.
SV15752R AC Cofl Spring 11 0 Q GB Open Open’ Closed Closed 1 B,F (22) 10 Min.
) SVIS7768  AC Coil Spring 11 [¢] Q C8B  Open Open Closed. Closcd 1 B,F (22) 10 Min.
SV15767 AC Coil Spring  II [} Q CB  Closed Closed Closed Closed 1 B,F,R (22) 45 Hin.
X-85A Chilled Water Water 3 56 HNo 1V18791A1  Comp Alr  Spring 1 ] L CT Open Closed Closcd Closed 175 B,F 6
to Recire NV1&792BY  Inst Cas  Sprimg 11 I L BF Open Closed ~ Closed Closed & B,F
Puzp A N
X-85B Chilled Water Water 3 56 No HV18791A2 Comp Air Spring I (4] L GT Open Closed Closed Closed 15  B,F 6
from Recire 1WV18792B2 Inst Cas Spring I 1 L BF Open Closed Closed Closed b B,F

Puxp A
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f TABLE 6.2-12 (Cont*d) * .

PR1~ SEQOND= - LENCTH
E. HARY ARY - CLO- ACIUA- PIFE
PIPE NRC S. ACIVA= ACTUA~ FPOWER VALVE AR= VALVE VALVE POSITION . SURE - TION O
PENETRA- SIZE DES. F. VALVE TIOoN TION SOURCE LOCA- RARGE- TIPE SIUT= POMER TIME  SIGNAL  VALVE
TION NO. SER‘VICE FLUID  (IN) CRIT. (30) NWMRER NETHOD HETHOD (17) TION(13) HMENT(12) (1) NORMAL DOWN LOCA FAILS  (SECS) (2) (OUIER) REMARKS
. X-86A Chilled Water  Water 3 56 No WVIBI91BL Coep Mr, Spring 11 0 L GX  Open Closed Closed Closed 15 BF O
to Recire 1iV18792A1  Inst Gas Spring 1 1 L RF Open Closcd Closed Closed 4 B,F
Punp B .
. . X-868 Chilled Water Vater 3 56 No HV18791B2 Comp Alr Spring 1II 0 L GT Open Closed Closed Closed 15 B,F 0
{roa Recire V1879242 Inst Gas Spring 1 1 L BF Open Closed Closed Closcd L B,F
- Puxp B
X-87 Instrusent N /Mr 2 56 No  SV12605 AC Coti Spring 11 0 T GB  Open Closed Open Closed 1 F,G 0 (%)
Gas Return sz V12603 AC Mot Hanual 1 1 T GB Open Closed Open As Is 20 F,G -

=
r—— - »

X-88B" “202 Analyzer  Cas 56 Yes SV-15276A Coop Air Spring I 0(1B) Q GB  Open Open ~ Closed Closed 1- B,F 0 (22) 10 Min,
& Ctat. Rad, 1 56 Yes SV-15774A Comp AMdr Spring I [+] Q GB  Open Open Closcd Closed 1 B,F | (22) 10 Hin,
Det. Return '

¢ X=93 TIP Instruments N _/Afr 1L 56 No SV12661 - AC Cofl Spring 1 [ AA GB Open Closed Closed Closed 1 B,F
n?x 126072 Flow - 1 AA CK Open Closed - - - - S
& . - (3
X-201A  Suppression MrIN2 18 56 Mo V15725 Cozp Afr Spring 1 0(18) Y BF  Closed ~Closed Closed Closed 19/25 B,F,R O (£)(32)
Chazber 18 Hvi5724 Comp Alr- Spring 11 0 Y BF  Closcd . Closed Closed Closed 19/15 B,FR 10 (8)(32)
Purge 6 Hv15723 Comp Alr Spring II (o] Y BF Closcd® Closcd Closed Closed 6, B,F,R (8)
Supply 24 _r1v1s723 Coep Alr Spring 11 0 Y BF  Closcd Closed Closed Closed 30/15 B,F,R 1% (8)(32)
X202 Suppression MrIH2 18 56 No nis703 Comp Alr Spring 1 o{1B) E BF Closed Closed Closed Closed 19/15 B,F,R 0 (22)45 Min. (3?)
Chasber ! : (24)115+15703A
Purge . . ) (23)s-17508AA
Exhaust 18 1v1570% Cowp Alr Spring . 1I [} E BF Closed Closed Closed Closed 19/15 B,F,R 15 (32)
2 nv1s70S Comp Alr Spring 11 o E c8 Closed Closed Closed Closed S B,F,R . (22)45 Min,
’ (23)1S-1750hFA
) - (26)11S-35705B
X=203A RIR Pusp YHater 2% 56  Yes  1FO004LA AC Mot Manual I 0 (4] (o9 Open Closed Open As Is 123 - W] (©)(6)(29)
Suction . .
¥=206A  RHR Pump Vater 18 S6 Yes 1F028A AC Mot HManual 1 0 X CT Closed Closed Closed As Is 90 F,G 24 (8)(6)(11X28)
N Test Line & = -
Stean Conden- 4 No  1FOL1A AC Mot Manual I 0 X CI  Closed Closed Closed As Is 23 F,C 150 (8)(6)(11)

sing Recire,

5 .




TABLE 6.2-12 (Cont'd),

Sarple Pte

PRI- SFCOND= . LENGTIt
E. HARY ARY CLO- ACIUA- PIPE
PIPE RRC S. ACTUA- ACTUA- TOWER VALVE AR- VALVE VALVE POSITION SURE Tion T0
PERETRA+ . SIZE DES. F. VALVE TION TION SOURCE LOCA- RANGE -~ TYPE . Siut- POWER TIME SIRNAL  VALVE
TION NO, SERVICE FLUID  (IN) CRIT. (30) IWRMBER METVIOD HETIIOD (17) TION(13) MENT(12) (1) NORMAL DOWN 1.0CA FAILS  (SECS) (2) (OUXER) REMARKS
X-205A  Contafnment Water 18 56 Yes 1F028A AC Mot Hanual 1 0 X CI  Closed Closed Closed As ls 90 F,G (8)(6)(11) (28)
Spray . !
- ! & to 1FOX1A AC Mot Hanual 1 (1] X CT Closed Closcd Closed .As Is 23 F,G 137 (8)(6)X(1L)
X-206A  Core Spray Water 16 56 Yes 1F001A AC Hot Manual 1 0 0 G Open Open Open As 1s 83 - 0 (L)(6e)(11)
Puep Suction
X-207A Core Spray Vater 10 56 Yes 1FO015A AC Mot Hanual 1 o R GB Closed Closed Closed As Is 60 F,G 0 (£)(6)(11)
Punp Test & '
Flush . B
X-208A  Core Spray Water 3 S6 Yes 1F031A AC Mot Hanual I 0 R €T  Open Closed Closed As 1s 20 - 2 (%)(6)(11)
Pusp Min, ' ‘
Recirc B :
X~209 HPCI Puzp Water 16 56 Yes 1F042 DC Mot Manual 1I 0 0 GI  Closed Closed Open As 1s 90 1) o (6)(16)
Suctien - :
X-210 "HPCI Turd Steen 20 S6 Yes 1F066 DC Mot Manual 11 o(1B) H CI  Open Open Open As Is m - [} (4)(5)(9)
Exhaust F0L9 Flow - (o] M CcK Closed Closed Open -
X-211 HPCI FPusp Water & 56 Yes 1F012 DC Mot Hanual 11 0(1R) i cT Closed Closed Closed As Is 10 - 0 (%)
Min. Reclre 1F046 Flow - [ M €K Closed Closed’ Closed - (5)(9)
X-216 RCIC Puzp Water 6 56 No  1FO31 DC Mot Marual 1 (4] o CI Closed Closed Open As 1s 35 - (%)(16)
Suction
X-215 RCIC Turd Stean 10 56 No ' 1F059 DC Mot Hanual 1 o(1B) H GT Open ., Open Open As 1s 60 - 0 (%)
Exhaust 1F040 Flow - 0 M Ck  Closed Closed Open - - (53(9)
X-216 RCIC Pusp Vater 2 56 No  1FO19 DC Mot  Manual 0(1B) [T CB . Closed Closed Closed As Is s - (s) -
Recire 1F021 Flow - 0 M CK  Clored Closed Closed - - - (539
X-237 RCIC Vacuun Alr 2 56 No 1F060 C Mot Manual 1 o{1B) M CB  Open Open Open As 1s 25 - (%)
Vuep Disch. 1F028 Flow - [ M CK  Closed Closed Open - - - (5)(9)
X-218 Instrusent H2 1 56 No SV12671 AC Coil Spring 1 (4] ’ . CC GB Closed Closed Closed Closcd A B,F
Cas 126164 Flow - - o(1B) cc ¢k Closed Cloged Closed - - - (9)(5)
X-221A l|202 Analyzer, HzIMr 1 56 Yes SV15780A AC Cofl Spring 1 4] Q GB Open Open Closed Closcd 1 B,F (22) 10 Hin,
. - . . (11-Unft 2 Only)
Ctnt. Rad Det., Mix SV1S782A  AC Cofl Spring 4 [} Q CB  Open Open Closed Closed 1 B,F (22) 10 Min.

(11-Unft 2 Cnly)
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. = TABLE 6.2-12 (Cont'd) .

. PRI- SECOND- - " 1EneTH -
. E. MARY ARY . CLO~ ACTUA- PIPE
" PIPE NRC S. ACTUA- ACTUA- TOWER VALVE AR= VALVE VALVE POSITION - SURE  TION T0 -
PENETRA-" SIZE DES. F. VALVE TION TION SOURCE LOCA- RANGE=~ TYPE . Siur- POWER TINE  SIGNAL  VALVL
TION NO. SERVICE FLUID  (IN) CRIT. (30) NIRMBER HETIOD METHOD (17) TION(13) HMENT(12) (1) NORMAL DOWN 1OCA FAILS  (SECS) (2) (OUTER) REMARKS
L] ¢ = -
: X=226A RHR Hin. Water 6 S4 Yes 1F007A AC Mot ( Hanual 1 (o] R. CT  Open Closed Closed As Is 32,5 - 1] (6)(#)(11)
Recire
X-233 N0, Asalyzer, N JAMr 1 S6 Yes SVIS7828B  AC Cofl  Spring II 0 Q CB  Open Open Closed Closed 1 B,F (22) 10 Min. .
(Unft 1 Ctat. Rad Det., Hzx SV15780B AC Cofl Spring I 0(1B) Q GB Open Open Closed Closed 1 B,F (22) 10 Min,
Only) Sample Pts
. X=238A W 0, Analyzer. N _/Alr 1 56 Yes SV15736A AC Cofl Spring 1 ] . Q GB Open Open _Closcd -Closcd 1 B,F (22) 10 Min.
Return, Ctnt. fo - . . (26)NS-15736A
Rad Det. & Post- . SV15734A AC Coll ' Spring 1 0 Q cB Open Open Closed  Closed 1 B,F ' (22) 10 Hin,
Accident Sazple, . 1
4
X-2338R “202 Analyzer & N, /Air 1 56 Yes SV1S734B  AC Cofl . Spring 11 o(18B) [ GB  Open Open Closed Closed 1 B,F (22) 10 Min.
Ciat. Rad Det. Mfx Yes  SV15736B AC Coll Spring 11 (o] Do CB Open Open Closed Closed 1 B,F,R» (22) 10 Hin.
B Return and LNG . ) -
* Makeup N
Ko  sV15737 AC Coil Spring 11 [} pD GB Closed Closed Closed Closed B,F,R (22) 45 kin,
X+2643 . Suppression Water 6 56 lNo V15766 -AC tot Hanual M o(1B) s GY Closed Closed Closed As Is 35 AF [} (%)
B Pool Cleanup 11V15768 DC Mot Manual I (o] S T Closed Closed Closed As Is 30 A,F 1 .
& Drain . . . -
X=244 nrct W /Mr 3 S6 Yes 1F079 DC Mot Manual 1 o(1B) P GI  Open Open Open T Asls 15 FRLEB O (%)
Vacuua Hzx 1F075 | DC Mot Manual 11 [v] P CT Open Open Open As Is 15 LB 7
Bresker R ! .
X-245 RCIC Vacuwa MrINz 2 S6 No  1F08% DC Mot Manual 1I o(1B) P GI  Open Open Open As Is 10 FXB (%)
Brcak_er' 1F062 ' DC Mot Manual 1 (4] P I Open ~ Open Open As 1s 10 F,XB
X-246A  RHR Relief Water/ 8 56 Yes PSVIFOSSA Water - o J RLF . Closed Closed Closed - - (6)(11)
" Valve Dis- Stean/ Press . .
= charge AirfCas 1 . PSV1S106A Hater - -0 R RLUF  Closcd Closed Closcd - - * (6)(11)
Press '
1 IVRFL03A AC Mot Manual ¢ 0 J GB Closcd Closed Closed As Is - . (6)(#)(13)(31)
N 4 PSVIF09? Water - o 3 RLF Closed Closed Closcd - . - X-246B only
Pressure R -
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Ball
Butterfly
Check
Gate
Globe
Globe Stop
Pressure R
Testable C
Excess Flo
Explosive

All powér—operated isolation.valves 'are capable of being operated

remote-man
siqgnals ar

EA

EB

EC
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JA

JB

KA
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NOTES PAGE 8
o mw am BL
) BPF
CK
+ GT
GB “
Check GCK
elief RLF
heck TCK
w Check XFC

(Shear) SHEAR

ually from the control room. Automatic isolation
e listed ard described below:

Reactor Vessel Water Level - Low Levef 3
Reactor Vessel Water Level - Lovw Level 2
ain Steam Line Radiation - High

Main Steam Line Flow -~ High

Reactor Building Steam Line Tunnel Temperature * High

Reactor Building Steam Line Tunnel Differential
Tenperature - High

Turbine Building Steam Line Tunnel Tepperature - High
Drywell Pressure - High ’

Reactor Vessel Rater Level - Low, Low, Low Level I
Standby Liquid Control System Manual Initiation

RWCS Differential Flow - High ’

RHCS Differential Pressure - High

RCIC Steam Line Pressure - Hiqgh

WAL EA A W SR smew B

et e me W



KD

KE

KG
KH
LA
LB
LC
LD
LE
LF
LG
LH™
HA
MB

Mc

20}

Ua

UB

RCIC
RCIC
RCIC
RCIC

RCIC

" RCIC

RCIC
HPCT
HpCI
HPCT
HPCI
e
HPCI
HPCI

HPCI

SSES-FSAR

NOTES PAGE 9

.Stean ‘Supply Pressure - LoV

Turbine Exhaust Diaphragm Pressure - High
Equipment goom Tenperature - High
Equipment Room Temperature - High

Pipe Routing Area Tehperature - High
Pipe Routing Area Tenperature - High
Emergency Area 6ooler Temperature - Hiqg
Steam Line .Pressure - High

Steam Supply Pressure - Low

Turbine Exhaust Diaphragm Pressure - High
Equipment Room Temperature - High
Equipment-Room Temperature - High
EFmergency Air Cooler Temperature - High
Pipe Routing Area Temperature - High

Pipe Routing Area Temperature - High

RHR Fquipment Area Differential Temperature - High

RHR Equipment Area Temperature - High

RHR System Flow - High

Turhine First Stage Pressure - Low

SGTS

Exhaust Radiation - High

Main Condenser Vacuum - Low

Reactor Vessel Pressure - High

. Eeam AR mArEm W WA A et M M MRS -
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(3)
(4)
(3)
(6)
N
(8)
(9
{(10)
(11)

(12)

NOTES PAGE 10
Sigpal Dascription
WA RWCS Area.Temperature - High
_WB RWCS Area Ventilation Differential Temperature - High

-
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TABLE_6.2-12_(Continued)

Isolation Actuation Groupings

(¢ . B, C, D, EA, EB, EC, P, U2

(b) B, MA, MB, NC, UB

(c) B,. JA, JB, WA, WB

() A, F, MA, ¥B, MC, UB

(k) KA, KB, KC, KD, KE, KF, KG, KH _
(1) LA, LB, LC, LD, LE, LF, LG, LH

Test pressure is less than operatinq pressure - see Section 6.2.6.
Test pressure is applied -in reverse direction.

Unassisted check valve is used as one containment boundary.
Fxternal piping system provides one containment boundary.
Intentionally deleted.

Valve isolates two piping penetrations.

Exemption reguired for check valve outside containment.
Intentionally deleted.

'*B' penetration data is identical with 'A' peneiration data hut
with 'B' suffix except that, where applicahle, power for ‘'A'.
penetration isolation valves are supplied from Division I power
and power for 'B!' penetration isolation valves are supplied from
Division IT.

Saee Fiqu;e 6.2-44, Letters in this column refer to details in the
fiqure.

- wn
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(13)

(14)

(15)

(16)

(17)

(22)

(23)

(24)

SSES-FSAR

NOTES PAGE 11 !
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For valve location, I indicates a valve inside the primary
containment; Q0 indicates a valve outside the prlmary containment
(IB) indicates the inboard of two or more series isolation Va1VPS
located outside the containment.

Check valve closed on reverse flow if feedwater is not available.

\
i
Closure may be assisted remote~manually with motor-operator.

Valve does not receive a LOCA signal but ‘does receive a closure I

sigral. (k or 1) for a break in the steam line to the turbine.

Opens on condensate storage tark low level or suppression pool
high level, and system isolation signal is not present. L
For air or gas operated valves, the power source listed is for the
associated solenoid valve.

These valves do not receive an isolation signal but-they cannot be
opened when a steam line break signal (k or 1) is open.

No containment isolation valves are provided. Por explanation,
refer to Subsection 4.6.1. ’ .
The containment isolation scheme for this penetration has been
analyzed "on some other deflned basis" than CDC 55. ’See
Subsection 6.2.4.3.2.

Isolation of the Traversing Incore Prohe (TIP) quide tube is
accomplished normally be a solencid-operated ball valve when the
TIP cable is withdrawn. The explosive (shear) valve is fired only
when*the cable jams in the inserted position.

Interlock of the valve is designed to close upon LOCA signal hut
can be reopened after noted time (See 7.3.1l.1b.1.3 and
6.2.4.3.3.1). | )

Interlock of the valve is designed to close upon LOCA signal, hut i
that signal can be bypassed and the valve can be reopened bv noted.
handswitch (HS). LOCA bypass has no effect on H. H. Radidtion
closure and H. H. Radiation override has no effect on LOCA
\

* closure.

)

Interlock of the valve is designed to close upon high radiation

- signal from the Standby Gas Treatment System exhaust, but that

signal can be overridden and the valve reopened by noted
handswitch (HS}. LOCR bypass has no effect on H., H. Radiation
closure and H. H. Rad Override has not effect on LOCA closure.






(26)

(27)

(28)

(29)

(30)
(31)

(32)
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TABLE 6.2-12 (Continued)

'MSIVLCS isolation valves E32-F001 B, F, K & P are

controlled by combined logic of MSIV position, time, and
RPV pressure. The valve is normally-closed and locked out
when the RPV pressure is greater than 35 psig or the
inboard MSIV is not closed.

Data in table for A penetration and valve also applies
to B, C, and D penetrations and valves.

The MSIVLCS isolation valves associated with steam lines
A, B, C and D are E32-F001 B, F, K and P respectively.\

These valves can be opened post-LOCA if LPCI injection valve
E1l1-F01l5 'is closed or by manual isolation signal bypass,
El1lAa-S18.

"C" penetration data is identical to "A" penetration data
but with "C" suffix. "B" and "D" penetration data, is
identical to "A" penetration data but with "B" and "D"
suffixes and power supplied by Div. II.

Engineered safety features systems are defined in
Section 6.0.

Valve HV-Fl03A must be remote-mannually opened'when
taking liquid samples post-accident.

For these wvalves the first closure time is for Unit 1
valves and second is for the Unit 2 wvalves.
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exists. The operator may control the RHR system manually after
initiation to use iis cavpabilities in the other modes of the RHR
system, if the.core is beinqg cooled by other ECCS. . Temperature,
flow, pressure, and valve position indications are available in
“*he main control room for the operator to assess the IPCI systenm
operation accurately., Valves have indications of full open,
intermediate, and full closed positions. Pumps have indications
for pump running and pump stopped. Alarm and indication devices
are shown in Fiqures 5.4-13 and 7.3-10. '

.

7.3.1.12.1.6.11.3__Set_Points

" Refer %to the Technical Specificétions for‘safety set points.

x

7.3.1.1a.2 Primérv Containment and Reacﬁor Vessel Isolation
Control System - for NSSS Instrumentation arnd
Controls

— Rl e ey vy S o £ D ey e e S e BT e e e S e e e e T e O e S

The PCRVICS includes the instrument channels, logics and
actuation circuits tha%t activate valve closing mechanisns
associated with the valves, which,” when closed, effect isolation
of the ptimary containment or reactor vessel or both. ’

¥

The PCRVICS include the following instrumentation and control .
subsystens: .

(1) Reactor Vessel - Low Water Level
(2) Main Steamline - High Radiation

(3) Mairp Steamline Tunnel - Hiqh Temperature & Differential
Temperature . ‘

(4) ¥%ain Steamline - High Flow

(5) Main Turbine Inlet - Low Steam Pressure

(6) Drywell - High Pressure

(7) Reactor Water Cleanup System - High Diffe;entia; Flow
() Reacéor Water Cleanuo System - Area - High Temperature &

Differential Tenperature . . .

¢

' (9), RHERS Area - Hiqh Temperature't Differential Temperature

7.3-29
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(10) Main Steamline - Leak Detection
(11) #ain Condenser - Vacuum Trip
(12) Reactor Water Cleanup System - High Flow
This systen provides initiagion to non-NSSS systems'as follows:
(1) ‘Containment Isolation (See Suhsection 7.3.1.1b.1)

{(2) Standhy Gas Treatment System (See Subgection 7.3.17.1b. 1)
(3) Reactor Buildinq Isolation and HVAC Support System (See
Subsection 7.3.1.1b.6)

The purpose of the system is to prevent the gross release of
radioactive material in the event of a breach in the RCPB by
automatically isolating the appropriate pipelines that penetrate
the primary containment. The power generation objective of this
system is to avoid spurious closure of particular isolation
valves as a result of single failure, ‘Tdentification-of NSSS and
non-Y¥SS§ valves closed by the PCRVICS is provided in Table 6.2~
12, ‘

N !

Power for the system channels and loqics of the isolation control
system and main steamline isolation valves are supplied from the
two electrical buses that supply the reactor protection systen
trip systems. PBach bus has its own motor-generator set and can
receive alternate vower from the preferred power source. Each
bus can be supplied from only one of its power sources at any
given time. Motor-operated isolation valves receive power from
emergency buses. Power for the operation of any two valves
mounted series is supplied from separate or different sources.
Inboard isolation valves are powered from the Division I ac power
scurce, noutboard isolation valves use’' a Division II dc power
source.

¥

Pipelines that penetrate the primary containment and drywell and
directly communicate with the reactor vessel generally have two
isolation valves, ore inside the primary containment and one
outside the primary containment. These automatic isolation
valves are considered essential for protection against the qross
release of radioactive material in the event of a breach in the
RCPB.

7.3-30
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Power cables run in raceways from the electrical source to each
motor-operated isolation valve. Solenoid valve power goes from
its source to the control devices for the valve. The main
steamline isolation valve controls include pneumatic piping, and
an accumulator for the gas operated valves as 'the emergency
motive powar source in addition to the springs. Pressure,
temperature, and water level..sensors are ncunted on instrument
racks or locally in either the secondary containment or the
turbine buildirg. The location of these sensors is shown on FSAR
Fiqures 032.16-1 through 032.16-29. Valve position switches are
mounted on motor and gas-operated valves. Switches are ancased
to protect them from environmental conditions. Cables from each
sensor are routed in raceways to the control structure. All
signals transmitted to the main control rocm are electrical; no

" piping from the rezactor pressure coolant boundary penetrates the

main control room. The sensor cables and pover supply cables are
routed to cabinets in the control or electrical equipment rooms,
wvhere the sensor siqnals and supplied power are arranged
accordinag to system logqic requirements. '

»
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During normal plant operation, the isolation control systen
sensors and trip controls that are essential to safety are
enerqgized, Rfhen abnormal conditions are sensed, contacts in the
trip logic initiate isolation. Loss of both power supplies
also initiates isolation.

>

Fach main steamline isolation valve is fitted with two control
solenoids. Por any valve to close automatically, both of its
solenoids must be deenerqgized.' Fach solenoid receives inputs
from two loaics; a siqgnal from either can deenergize the
solenoid. - ' ‘ ’

For the main steamline isolation valve control, four instrument
channels are provided for each measured variable. The four
chann=ls (A, B, C, and D) are independent and separate. One
output of the Channels A arnd C logic actuators control cne
solenoid in both the inboard and outboard valves of all four main
steanmlines. One output of the Channels B and D logic actuators
control the other solenoid in both inboard and outboard valves
for all four main steamlines,

The main steamline drain valves and inboard valves close if
two of the main steamline isolation logics are tripped, and the -
outboard valves close if the other two logics are tripved.

7.3-31
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The reactor water cleanup system and RHR system isolation valves
are each controlled by two logic circuits; one for the inboard
valve and a second for the outhoard valve.

e emwe

The isolation trip settings of the PCRVICS are listed in Table
7.3-5. The functional control diaqram (FPiqure 7.3-8) illustrates
how these siqnals initiate closure of isolation valves,
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A low water level in the reactor vessel could indicate that
reactor coolant is being lost through a breach in the RCPB and
that the core is in danger of becoming overheated as the reactor
coolant inventory diminishes.

Reactor vessel low water level initiates closure of various
valves. The closure of these valves is intended to isolate a
breach in any of the pipelines in which the valves are contained,
conserve reactor coolant by closing off prccess lines, or prevent
the escape of radioactive materials from the primary containment
*hrough process lines that communicate with the primarcy
containment interior.

Three reactor vessel low water level isolation trip settings are
used to complete the isolation of the primary containment .and the
reactor vessel. C

The firs®* low water level setting (which is the RPS low water
level scram setting, Low Level 3) is selected to initiate
isolation at the earliest indication of a possible breach in the
reactor coolant pressure boundary, yet far enough bhelow normal
operational levels to avoid spurious isolation. Isolation of the
following pipelines is initiated when reactor vessel low water
level falls to Level 3:

(1) , RHR~Reactor Vessel head spray
{2) RHR shutdown cooling suction
(3 TIP quide tube

®

(4) Non-NSSS system isolation as described in Subsection
7.3.1.1h,

7.3-32
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The second (and lower) reactor vessel low water level isolation
setting (the same water level setting at which the RCIC system is
placed in operation, Low, Low Level 2) is selected low enough to
allow the removal of heat from the reactor for a predetermined

time following the scram and high enough to complete isolation in
time for ECCS operation -in--the event of a large break in the I
RCPB. Isolation of the following pipelines is initiated when the
reactor vessel water level falls to Level 2:

(1) Main steamlines

(2) Main steamline drain

(3) Reactér water sample line
(4) RWCU system suction

(5) Non-NSSS system isolation as descrlbed in Subsection
7.3.1.1b

The third (and lowest) reactor vessel low water level isolation
setting (Low Low Low Level 1) is selected low enough to allow
operation of those systems which may alleviate the effects of a
LOCA inside of containment, yet high enough to allow isolation of
those systems when an uncovered core may be imminent. Isolation
of the following pipelines is 1n1t1ated when the reactor vessel
water level falls to Level 1l:

»

(1) RHR - Drywell Spray

(2) RHR - Suppressién Pool Spray

(3) RHR - Heat Exchanger. Drain to Suppression Pool
(4) Core Spray Test Line

(5) Non-NSSS System isolation as described in Section
7.3.1.1b

Reactor vessel low water level signals are initiated from

indicating type differential pressure switches. One contact on

each of four redundant switches per trip system is used to indicate
that water level has decreased to Low Level 3; one contact on each

of four other redundant switches per trip system are used to indicate
that water level has decreased to Low, Low Level 2 or low, low, low
level 1 as required.

Three instrument lines, one common line above water level and one
from each differential pressure switch to the below water level
taps, are provided for each redundant pair of level switches.
Each switch pair provides signals into one trip logic. There is
a different trip logic for each switch pair. The three lines of
each pair terminate outside the primary containment and inside
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the reactor building; they are physically separated from each
other and tap off the reactor vessel at widely separated points.
The reactor vessel low water level switches sense level from
these pipes. This arrangement assures that no single physical
event can prevent isolation, if required. Cables from the level
sensors are routed to the control structure. Temperature
equalization is used to.increase the accuracy of the level
measurements.

-

»
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For the power supplies for main steamline isolation valves and

" other isolation valves, see Figures 7.3-2 and 7.3-3,

respectively.
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7.3,1.3a.2.4.1.1.3__Subsystem_Initiating_Circuizis

Four level sensinqg circuits monitor the reactor vessel water
level. One level circuit is associated with each of four logic
channels., Four level switches at two separate locations on the
reactor vessel allow the earliest possible_detection of reactor
vessel low water level. '

o

7e3:1:12.2.48.7.1.4 Subsystem_Logic_and_Sequencing
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Yhen a siqnificant decrease in reactor water level is detected,
trip sianals are transmitted to the PCRVICS, which initiates
closure of the main steamline isolation valves, main steanmline
drain valves,”"RHR process sampling valve, RHR discharge valve to
radwaste, reactor water sample valve, and TIP system valves.

There are four instrumentation channels provided to assure that
protective action occurs when required but vrevents inadvertent
isolation resulting from instrumentation malfunctions. The
output trip signal of each instrumentation chann=2l initiates a
logic channel trip. Logic channel trips are combined as shown in
Pigqures 7.3~2 and 7.3-3.
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Redundancy of trip initiation for each reactor vessel low water

level setpoint is provided by four level switches installed at separate

locations in secondary containment. Each trip system is

7.3-34
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powered from diverse and redundant power supplies.

Diversity to reactor vessel low water level (level 3) for pipe
breaks inside the primary containment is provided by drywell high
pressure. RHR leak detection instrumentation provides diversity
to reactor vessel low water- level for pipe breaks outside of
primary containment. ©No diversity is provided for pipe breaks
outside the primary containment for TIP guide tube isolation.

.

Diversity to reactor vessel low low water level (Level 2) which

.results in isolation as indicated in Subsection 7.3.1.la.2.4.1.1.1,

for pipe breaks outside the primary containment, is provided
by main steamline and RWCS leak detection instrumentation. No
diversity is provided for breaks inside the primary containment.-

There are no bypasses for reactor vessel low water level trip.

Reactor vessel low water level trip has provisions to initiate
the standby gas trea%ment systen.
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Testability is discussed in Subsections 7.3.2a.2.2.3.1.9 and
7.3‘2a. 2.2.3.].10.
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High radiation in the vicinity of the main steamlines could
indicate a qross release of fission products from the fuel. Hiqgh
radiation near the main steamlines initiates isolation of the
follovwing pipelines:

(1) All main steamlines

(2) Main steamrline drain

(3) Reactor water sample line

7.3-35
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The high radiqgioa’f?fp setting is selected high enough above
background radiation levels to avoid spurious isolation, yet low
enough to promptly detect a qross release of fission products
from the fuel. :

Refer to Section 11.5 for subsystem description.

The ob-jective of the main steamline radiation monitoring
subsystem is to monitor for the gross release of fission products
from the fuel and, upon inrndication of such release, to initiate
appropriate action to limit fuel damage and contain the released
fission products. o

This subsystenm classification is provided in Table 3.2-1..

»
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The 120 Vv ac RPS Buses A and ‘B are the power sources for the main
steamline radiation monitoring subsystem. Two channels are
povered f£rom one RPS 'bus and the other two channels are powered
from the other RPS bus.
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Four gamma-sensitive instrumen«ation channels mcnitor the gross
gqamma radiation from the main steamlines. The detectors are
physically located near the main steamlines -just downstream of
+he outboard main steamline isolation valves. The detectors are
geometrically arranged to detect siarificant increases in
radiation level with any number of main steamlines in operation.
Their location along the main steamlines allows the earliest
practical detection of a qross fuel failure.

Tach nonitoring channel consists of a gamma-sensitive ion chamber
and a loqg radiation monitor, as shown in Piqure 7.3-11.

Capabili*ies of the monitoring channel are listed in Table 7.3~6..

Fach loq radiation monitor has three trip circuits. One upscale
trip circuit is used *o initiate scram, isolation, and alarm.
The second circuit is used for an. alarm and is set at a level
below that of the unscale trip circuit used for scram and

" isolation. The third circuit is a downscale trip that actuates

an alarm in the main control room and produces an isolation and
scram trip siqnal.- The output from each log radiation monitor is
displayed on a six-decade meter on back row panel in the main
control room.

]
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7.3:1-12.2.4.1.2.4_ Subsystem_Logic_and_Sequencing
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Hhen a significant increase in the main steamline radiation level

is detected, trip signals are transmitied to the reactor L

e

protection system, the PCRVICS, and to condenser air removal . -
systems. Upon receipt of the high radiation trip signals, the
RPS initiates a scram; the PCRVICS initiate closure of-all main
steamline isolation valves, P

- 0

" w e e

Four instrumentation channels are provided to assure protective
action vwhen needed and to prevent inadvertent scram and isolation
resulting from instrumentation malfunctions. The output trip
siagnals of each monitoring channel are combined as shown in
Figures 7.3-2 and 7.3-3. Failure of any one monitoring channel
does not result in inadvertent action.
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No operational bypasses are provided with this subsysten.
However, the individual log radiation-monitors may be bypassed
for maintenance or calibration by the use of test switches on-
each monitor. Bypassing one log radiation monitor, will not cause
an isolation, but will cause a single trip system trip to occur.

The main steamline radiation monitor isolation signals provigde
interlocks to prevent operation of the condenser mechanical

vacuum pump.
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The number of monitoring channels in this subsystem provides the
required redunfdancy and is verified in the circuit description.

"he sinqgle failure criterion has been met in the design by
providing redundan* sensors, channels, division logics and trip
systems, which are seismically and environmentally gqualified.
The failure of 2 single component will not preven:t the systenm
from functioning in the event protective action is required. 1In
addition, a single failure will not initiate an isolation
function, due to the use of two independent trip systems.
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A built-in source of ad-justable current is provided with each log
radiation monitor for test purposes. The operability of each
monitoring channel can he routinely verified by comparing the
outputs of the channels during power operation. '

7.3-37
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This subsystem is designed and has been qualified to meet the
environmental conditions indicated in Section 3.11., 1In addition,
this subsystem has bheen seismically qualified as described in
Section 3.10a. L e e s
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In the event of a high or low radiation level trip within any of
the2 channels, the subsystem will automatically activate the

" appropriate alarm annunciator and provide a meter indication in
~the main control room. Similarly, the occurrence of a high-high

or an inoperable trip within any of the channels of the systenm
will result in a signal being sent to the RPS and the PCRVICS.

The panels in the main control room, associated with the PCRVICS,
are identified by colored nameplates which indicate the panel
function and identification of the contained logic channels.

Th2 only direct support required for the PCRVICS is the
electrical power system, which is provided_from 120 V ac RPS
Buses A and B as described in Subsection 7.3.1.1a.2.4.1.2.2 and
Chapter 8.0. »

(v

7.3.1.12.2.4.1.3 Main Steamline Tunnel High Temperature and

Hiqgh tenperature in the tunnel in which the main steamlines are
located outside of the primary containment could indicate a
hreach in a main steamline. Also, such a breach may be indicated
by hkigh differential temperature between th2 outlet and inlet
ventilation air for this steamline tunnel. The automatic closure
of various valves prevents the excessive loss of reactor coolant
and the release of a significant amount of radioactive material
from the RCPB. Main steamline tunnel temperatures are monitored
in the Reactor Building and Turbine Building portions of the
steam tunnel; steam tunnel differential temperature is monitored
only in the Reactor Building portion of the steam tunnel. When
high temperatures occur in the main steamline tunnel, the
following pipelines are isolated:

{1y Main steamlines
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The main steamline tunnel hiqh temperature :trips are set far
enough above the temperature expected during operation at rated
power to avoid spurious isolation, yet low enough to provigde
early indication of a steamline break. =~ =~ -

Bigh temperature in the vicinity of the main steamlines is
detected by four dual element thermocouples in each portion of
the steam tunnel with remote readout in the control room. These
thermocouples are located alonqg the main steamlines between the
drywell wall and the Reactor Building wall, and between the
Turbine Building wall and the turbine. The detectors are located
or shielded so that they are sensitive to air temperature and no:
" the radiated heat from hot equipment. The temperature sensors
activate an alarm at high temperature. The main steamline tunnel
temperature detection system is designed to detect leaks =
2aquivalent to 25 gpm water. A total of four main steamline space
high temperature channels are provided in each portion of the
steam tunnel. Fach main steamline isolation logic receives an
input siqnal from one main steanline Reactor Building tunnel high
temperature, one Turbine Building tunnel high temperature, and
on2 Reactor Building tunnel ventilation high differential
temperature channel. §
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ror the power supplies for the main steamline isolation valves
and other isolation valves, see Figures 7.3-2 and 7.3-3,
- respectively. :
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Four space and four differential temperature sensing circuits
monitor the Reactor Ruilding main steamline area temperatures.
Fouxr space temperature sensing circuits monitor the Turbine
Building rmain steamline area temperatures. One space temperature
circuit from each porition of the steam tunrnel and one Reactor

Building differential temperature circuit is connected to each of

four instrumentation channels. Both sets of space temperature
elements are physically located near the main steamlines in the
main steamline tunnel. The eiqht temperature elements for
differential femperature monitoring are located in the
ventilation supply and exhaust ducts for the Reactor Building
portion of the main steamline tunnel. The locations of the
temperature elements provide the earliesﬁ practical detection of
rain steamline breaks.

7.3-39
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When a significant increase in main steamline tunnel temperature
or differential tenperature is detected, trip signals are
transmitted to the PCRVICS. The PCRVICS initiate closure of all
main steamline isolation.and.drain valves,

Four instrumentation channels are provided to assure protective

action when needed and to prevent. inadvertent isolation resulting

from instrumentation malfunctions.

The output trip signal of each instrumentation channel initiates
a logic trip. The output trip signals of the logic are combined

" as shown in Fiqure 7.3-2 and 7.3-3. Failure of any one logic

does not result in inadvertent action.

v
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Redundancy of trip initiation signals for high space temperature
is provided by four temperature elements installed at different
locations within both portions of the main steamline tunnel.
Tach device is associated with one of four_logic divisions.
Temperature elements A and B-are supplied f£rom one power source,
and C and D are supplied from a different power source.
Redundancy of trip initiation signals for high differential
*emperature is provided by four temperature element pairs
installed at different locations within the ventilation supply
and exhaust areas of the Reactor Building portion of the main
steamline tunnel. Each pair of temperature elements is
associated with one of four logic divisions.

b

Piversity of trip initiation signals for main steamline hreak is

.provided by main steamline tunnel temperature, high differential

temperature, main steamline high flow, low pressure
instrumentation and reactor vessel lovw lov water level, Level 2.
An increase in tunrnel temperature, Reactor BRuilding stzam tunnel
differential temperature, main steamline flow, or a decrease in
pressure will initiate main stearline and main steamline drain
valve isolation. '

— e S s i e e e S S o T e e S T e e S - - e s e T v e e St o — ey i Y e B e e —

There are no bypasses associated with this subsystem or ,
interlocks to other systems from main steamline high space or
differential temperature trip. :
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Tes+ability is discussed in Subsections 7.3.2a.2.2.3.1.9 and
7.3'2a. 202. 3. 1‘ 100

- - -

7.3.1.12.2.4.1.8__Main Steamline High_Flow
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¥ain steamline high flow could indicate a break in a main

" steamline. Automatic closure of various valves prevents

excessive loss of reactor coolant and release of significant
amounts of radioactive material from the RCPB. On detection of
main steamline high flow, the following pipelines are isolated:

(1) Main steamlines
(2) Main steamline drain

The main steamline high flow trip setting was selected high
enough to permit isolation of one main steamline for test at
rated power without causing an automatic isolation of the other
steamlines, yvet low enough to permit early detection of a
steamline break. y

Hiqh flow in each main steamline is sensed by four indicating

type differential pressure switches that sense the pressure
difference across the flow element in that line.

e e W T 5 g e e s e e e S e . e e e e e i e B et e e iy e e Sy e e

Six+een differential pressure sensing circuits, four for each
main steamline, monitor the main steamline flow. One
differential pressure circuit for each main steamlins is

associated with each of four logics. Four differential pressure

indicating switches are installed on each main steamline and
nrovide the earliest practical detection of a main steam line
break. ’

7.3-41
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When a siqnificant increase in main steamline flow is detected,
trip siqnals are transmitted to the PCRVICS. The PCRVICS
initiate closure of all main steamline isolation and drain
valves. e e

Four instrumentation logics are provided to assura protective
action when required and to prevent inadvertent isolation
resulting from instrumertation malfunctions. The output trip
signal of each instrumentation channel initiates a logic trip.
The output ¢trip signals of the logics are combined as shown in
Fiqures 7.3-2 and 7.3-3 in a one-out-of-two-twice and two-out-of-

"two logics. Logqic A or C and B or D are required to initiate

main steamline isolation. Logics A and B or C and D are required
to initiate main steamline drain isolation. Failure of any one
logic does not result in inadvertent action.

e S S i e St S S B S mn iy S e e ame S A G P P e P bt T e S S S e e e S

Redundancy of trip initiation siqnals for hiqh flow is provided
by four differential pressure switches for each main steanline.
Tach differential pressure switch for each_.main steamline is
associated with one of four logics. Two differential pressure
switches for each main steamline are supplied from one povwer
source .and two are supplied from a different power soucce. -
Diversity of +rip iritiation signals is described ir Subsection
7.3.1.12.2.4.1.3.5.

e e S g mee ey $on o ST ot ey o e v oy e e S n e An e e S S e S e — Tl e e e e e S s i e e e e e S ol e e s
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There are no bypasses associated with this Subsystem or
interlocks to other systems from main steamline high flow trip
sianals.

Testability is discussed in Subsections 7.3.2a.2.2.3.1.9 and
7.3‘2a. 2.2. 301. 10.
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Low steam pressure at the turbine inlet while the reactor is
operating could indicate a malfunction of the steam pressure
requlator’
valves become fully open, and causes rapid depressurization of
the reactor vessel. From part-1oad operating conditions, the
rate of decrease of saturation temperature could exceed the
allovable rate of change.of vessel temperature. A rapid

depressurization of the reactor vessel while the reactor is near *

full power could result in undesirable differential pressures
across the channels around some fuel bundles of sufficient

magnitude to cause mechanical deformation of channel walls. Such

depressurizations, without adequate preventive action, could
require thorough vessel analysis or core insvection prior to
returning the reactor to power operation. To avoid these

" requirements followinag a rapid depressurization, the stean .

pressure at the turbire inlet is monitored. Pressure falling
below. 2 pre-selected value with the reactor in the RUN mode
initiates isolation of the following pipelines:

(1) YMain steamlines

{2) Main steamline drain

The low steam pressure isolation setting was selected far enough
below normal turbine inlet pressures to avoid spurious isolation,

vet high enough to provide timely de:ection of a pressure

requlator malfunction. Although this isolation function is not

reaguired to satisfy any of.the safety desiqgn bases for this
system, the discussion is included to complete the listing of
isolation functions.

-~

Main steamline low pressure is sensed by four bourdon-tuhe-

operated pressure switches that sense pressure downsitream of the
outhoard main steamline isolation valves. , The sensing point is
located at +the header that conrnects the four steamlines upstrean

to the turbine stop valves. =©Bach switch is part of an
indevendent channel. Each channel provides a signal to one
isolation logic. - .

o . et e e e e e S i et e e e S e B et e e e e e v S e i e e et e S n I e i . e A e e It e e S e e

Four pressure sensitive circuits, one for each main steamline,
monitor main steamline pressure. One pressure circuit is
associated with each of four logics. The locations of the

70 3‘“3

in which the turbine control valves or turbine bypass
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pressure switches provide the earliest practical detection of low
main steamline pressure.

7.3.1.13.2.4.1.5.4__Subsystem_Logic_and_Sequencing

» - smw em

When a significant decrease in main steamline. pressure is
detected, trip siqnals are trarnsmitted to the PCRVICS. The -
PCRVICS initiate closure of all main steamline isolation and
drain valves.

Four instrumentation channels are provided to assure protective
action when required and to prevent inadvertent isolation

" resulting from instrumentation malfunctions. The output trip

sianal of each instrumentation channel initiates a logic division
trip. The output trip signals of the logics are combined as
shown .in Fiqures 7.3-2 and 7.3-3. Failure of any one channel
does not result in inadvertent action.

e St e St s G S e s e B B v s s it et B St e e e it 2

' Redundancy of trip initiation signals for low pressure is

provided by four pressure switches, one for each main steamline.
Fach pressure switch is associated with one of four loqics. Two
pressure transmitters are supplied from one power source and the
other two are supplied from a different power source. -

Diversity of trip initiation signals is described in Subsection
7.3.1.1a.2.4.1.3.5.

The main steamline low pressure trip is bypassed by the reactor
mode switch :in the Shutdown, Refu2l, and Startup modes of reactor
operation. In the RUN mode, the low pressure irip funciion is
operative.

There are no interlocks to other systems for main steamline low
pressure trip siqnals.

»

Testability is discussed in Subsections 7.3.22.2.2.3.1.9 and
7.3.2a.2'2.3.1' 10.

7.3-44
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Hiqgh pressure in the drywell.could indicate a breach of the RCPB
inside the drywell. The automatic closure of various valves .
prevents the release of significant amounts of radioactive
material from the primary cortainment. . On detection of high
dryvwell oressure, the following pivpelines are isolated:

(1) HPCI, RCIC Vacuum Relief Valves

(2) RHR-Reactor Vessel Head Spray Valves

(3) Traversing in-core probe quide: tubes

(#y RHR-Drvwell, Suppression Pool sprays

(5) RHR-Heat Exchanger Drain to Suppression Pool e

{6y Core Spray Test Line Valve '

{7) Non-NSSS System isolation valves as described in
Subsection 7.3.1.1b .

The drywell high pressure isolation setting was selected to be as
low as possible without inducing spurious isolation trips.

ar

Drywell Pressure is monitored by locally mcunted pressure
sWwitches which are leocated outside of containment. Three
separate sets of pressure swiiches, consisting of four switches
each, mornitor Drywell pressure for various isolation valvas.
Instrument sensing lines connect the switchaes with the Drywell
interior. All Drywell pressure sensing lines are wholly
contained within the Reactor Building/secondary containment. The
switches are divisionally separate such that no single failure
will pravent isolation” trip system initiation on high Drywvwell
pressure.

- i e et wm o o S e e e e e ey e e e e e o o m w S S e n t  mm B mt  y y t At S e S s S

Whan a significant increase in drywell pressure is detected, trip
sigpnals are transmitted to the PCRVICS. The PCRVICS initiate

7.3-45
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closure of those system isolation valves identified in Subsection
7.30101a'2.u.1.6.1.

Four instrumentation channels are provided to assure protective
action when required and to prevent inadvertent isolation
resulting from instrumentation malfunctions. The output trip
signals of the instrumentation channels are combined as shown in
Fiqures 7.3-2 and 7.3-3. Failure of any one channel does rot
result in inadvertent actiorn.

" Redundancy of trip initiation siqnals for dryvell hiéh pressure

is described in Subsections 7.3.1.1a.2.4.1.6.3 and
7.3.1.1a.2‘u'1.6.u.

Diversity of trip initiation signals for line breaks inside of
the primary containment is provided by drywell high pressure and
reactor low water level. An increase in drywell pressure or a
‘decrease in reactor water level will initiate isolation, except
for HPCI and RCIC vacuum relief isolation valves which isolate on
Drywell Pressure-hiqh or Reactor Vessel/System Steam Supply low
pressure. In these cases, Reactor Vessel lo¥w pressure provides
the diverse isolation siqgnal. :

—— T e e A oy e s o % e e e — . e S o s e —— i e —
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Testability is discussed in Subsections 7.3.2a.2.2.3.1.9 and
7.3.2a.2.2.3.1.10,

These Suhsection numbers were not used.

7.3.1.12.2.4.1.9 Reactor Water Cleanup (RWCU) System-High
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High differential flow or high flov in the reactor water cleanup
system could indicate a breach of the RCPB in the cleanup systen.
The RWCU systen flow at the inlet to the heat exchanger is
compared with the flow at the outlet of the filter/demineralizer;
high flow in the R®CU suction line is also monitored. High

differential flow or high flow iritiates isolation of the cleanup’

system.
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™wo differential flow sensing circuits monitor the reactor water
cleanup system flow. One circuit monitors the flow fron
recirculation suction to the main condenser and one circuit
monitors the flow firom recirculation suction to feedwater system.
tach flow circuit is associated with two instrumentation
channels. The flow transmitters are located on the line %fo the
main condenser, the line to feoedwater, and *he suction line fronm
the recirculation system. Tha locations of the flow transmitters
provide the earliest practical detection of RWCU system line
break.

Two high flow (differential pressure switches) sensors monitor
the suction line to detect the line break.

-

¥hen a significant increase in reactor watec cleanup systen
differential £low or high flow is detected, trip signals are
tranrsmitted to the PCPVICS. The PCRVICS initiate closure of all
RWCH system isolation valves.

Two instrumentation channels are provided to assure protective
action when requirzsd. The output trip signal of each
instrumentation channel initiates a division logic trip and
closure of =2ither the inboard or outhoard RWCU system isolation
valve.
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Tach of two instrumentation channels are supplied from a :
different power source. One channel is supplied to inboard logic
and the other to outboard logqic. . 7 e

L

Diversity of trip initiation signals for RWCU syszgﬁmilne break

is provided by hiqh differential flow, high flow, ambient and
differential temperature, -and Reactor Vessel low, low water level,
Level 2. An increase in differential flow, space temperature,
differential temperature or low Reactor vessel water level will
initiate RWCU system isolation.

— . By e o E% e Gen o e a0 S e e =y i — - s e . - a5 ey S —

The RWCU system hiqgh differential flow trip is bypassed
automatically during RHWCU system startup by a time delay.

There ara no interlocks to other systems from reactor water
cleanup systen high differential flow, or high flow trip signals.
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Hiagh temperature in the area of the RWCU system could indicate a
breach in the RCPB in the cleanup system. High area temperature
and high differential temperature in the area ventilation system
initiates isolation of the RHCU systen.

— e Sy e gt e e Sl o S ey e 2 e o iy i . e g s e i e s S e i, e

=

e i e ey e e e S B D s e e T e e B e e e S N e Bt e e e S e S e e D e T e s B e ke e e e e et o e

x space temperature and six differential temperature sensing
rcuits nmonitor the RWCU'system area temperatures. Three space
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and three differential temperature circuiis' are associated with
cach of two instrumentation channels. Redundant space
“emperature measurements and inlet and outlet differential
temperatures of the Reactor Water Cleanup pump room, h=aat
exchanger room and filter demineralizer room are used to detect
system line breaks., "

£

When a siqnificant increase in RWCU system area space or
differential temperature is detected, trip signals are
+*ransmitted to the PCRVICS. The PCRVICS initiate closure of all
" reactor water cleanup system isolation valves.

Two instrumentation channels are provided to assure protective
action when required. The output trip signal of each
instrumentation channel initiates a division logic trip and
closure of either the inboard or outboard R®CU system isolation
valve. In order to close bhoth the inboard@ and cutboard isolation
valves, both division logics must trip. Protection against
inadvertent isolation due to instrumentation malfunction is not
provided. 4
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Redundancy of trip initiation signals from high space temperature
is provided by two space temperature elements installed in each
R¥CU system area, and which are associated with one of two
division logics. ’

Redundancy of trip initiation signals for high differential
temperature is provided by four temperature elements in each RHCU
system area., Each pair of sensors is associated with one of two
division logics.

Diversity is discussed in Subsection 7.3.1.172.2.4.1.9.5.
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The R¥WCU system hiqgh space and differential temperaturs trips
have no automatic bypasses associated with then.

There are no interlocks to other systems from the RWCU system
high space and differential temperature trip signals.

¢

LY

7.3-49



SSES-FSAR "

et s ey ot St S e ——— T —— e Rt G S s e e G P e S e

Testability is discussed in Subsection 7.3.2a.2.2.3.1.10.

7.3.1.1a.2.4.1.11 RHR System—-Area High Temperature and
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High temperature in the area of the RHR system pumps could
*indicate a breach in the RCPB in the RHR shutdown cooling systen.
Hiqgh area temperature and high differential temperature in the
area ventilation system initiates isolation of the RHR shutdown
cocling systen.

High tenmperature in the spaces occupied by the reactor shutdown
cooling system piping and the RWCU system piping outside the
dryvwell is sensed by thermocouples that indicate possible pipe
breaks. ‘

Temperature sensors in the equipment area and the inlet and
outlet ventilation ducts of the RHR shutdown cooling system and
the RWCU system will, when a high differential temperature is
detected, cause isolation. . .

o e g g e ok S el e M A S i i o S I e e Ao S S S e S S B e s o
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Four space temperature and four differential temperature sensing
circuits monitor the RHR system area temperatures. Two space and
two differential temperature circuits are associated with each of
tvo instrumentation channels. The space temperatiure elements are
located in each RER equipment area. PFour pairs of temperature
elements are located in the ventilation supply and the
ventilation exhaust of each RHR equipment area. The locations of
+the temperature elements provides the earliest practical
detection of any RHER system line break.
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When a significant increase in RHR system area space temperature
or differential temperature is detected, trip signals are
transmitted to the PCRVICS. The PCRVICS initiate closure of all
RHR system isolation valves.

Two instrumentation channels are provided to assure protective
action, when required. .The ocutput trip signal of each
instrumentation channel initiates a division logi¢ trip and
closure of either the inboard or-outboard RHR system isolation
valve.

Tn order to close hoth the inboard and outboard isolation valves,
both division logics must trip.

' Protection against inadvertent isolation due to instrumentation

malfunction is not:provided.
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Redundancy of trip initiation for high space‘temﬁerature is

provided by two space temperature elements installed in each RHR

eguioment area, Fach sensor -is associated with one of two
division logics. Within each area, each temperature element is
supplied from a different power source.

Redundancy of trip initiation sigrals for high differential _
temverature is provided by four temperature elements in each RHR
eguipment area. Fach pair is associated with one of two division
logics.

Diversity of trip initiation signals for RHR line break is
provided by space temperature, differential temperature, excess
flow and Reactor Vessel water level instrumentation. &in increase
in space temperature, differential température, or flow or a
daecrease in Reactor Vessel water level will initiate RHR systen
isolation.

- .
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There are no bypasses associated with the RHR system high space
or differential temperature trip siqgnals.

RHP system high space and differential temperature trips are

interlocked with the RHR system to provide system isolation when-
leakaqge is detected.
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Testability is—-discussed in Subsection 7.3:23;2,273.1.10.

o

The main steamlires are constantly monitored for leaks hy the
leak detection system (Fiqures S.1-3a and 5.1-3b). Steamline
leaks will cause changes in at least one of the following
monitored operating parameters: Reactor Building stean tunnel
ambient or differential temperatures, Turbine Building stean

" tunnel ambient temperature, flow rate, low *turbine inlet

pressure, or low water level in the reactor vessel. If a leak
detected, the detection systenr responds.by triggering an
annunciator and initiating a steamline isolation trip logic
signal.

[
0

The main steamline hreak leak detection subsystem consists of
three types of monitoring circuits: a) ambient and differential
temperature monitors, which cause an alarm and main steamline
isolation to be initiated when an observed temperature rises
above a preset maximum, bh) steamline mass flow rate monitors,
which irnitiate an alarm and closure of isolation valves when the
observed flow.rate exceeds a preset maximum, and c¢) reactor
vessel water level detectors which send a trip signal to the _
isolation valve logic when level decreases below a pre-selected
set point. i

The area temperature monitoring feature is discussed in
Supsection 7.3.1.1a.2.4.1.3.

The main steatline flow monitoring feature is discussed in
Subsection 7.3.1.1a.2.4.1.4.

The reactor vessel level monitoring feature is discussed in
Subsection 7.3.1.1a.2.4.1.1.

The main steamline pressure monitoring feature is discussed in
Subsection 7.3.1.1a.2.4.1.5. »
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7,3.3.12.2.8.1,13,.1 Subsystem_Tdentification
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In addition to the present turbine stop valve trip resulting £rom
low condenser vacuum which is a standard component of turbine
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system instrumentation, a main steamline isolation valve trip
from a low condenser vacuum instrumentation system is provided,
and meets the safety desiqn basis of the PCRVICS.

The main turbine condenser low vacuum signal would indicate a
leak in the condenser. Initiation of automatic closure of
various Class A valves will prevent excessive loss of reactor
coolant ard the release of siqgnificant amounts of radioactive
material from the RCPB. Upon detection of turbire condenser low
vacuum, the following lines will be isolated:

(1) ™ain steamline
(2) Main steamline drain S :

The .turbine condenser low vacuum trip setting was selected far
enough above the normal operating vacuum *o avoid spurious
isolation, vet low enough to provide an isolation signal prior to
the rupture of the condenser and subsequent loss of reactor :
coolant and release of radioactive material.
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Four pressure sensing circuits monitor the main condenser vacuum.

One pressure circuit israssociated with each of four

instrumentation channels. Four pressure svwitches are installed to -
provide the earliest practical detection of main condenser leak.

1-.3.1.12.2.8.1.13.4__Subsystem Ioagic_and_Seguencing

Fhen a signficant decrease in main condenser vacuum is detected,
trip signals are transmitted to the PCRVICS. The PCRVICS
initiate closure of all main steamline isclation and drain
valves. N .. H . . :
Four instrumentation chanrels are provided to assure protective ,
action when required, and to prevent inadvertent isolation !
resulting from instrmentation malfunctions. The output trip |
signal of each instrumantation channel initiates a logic trip. {
The output trip siqgnals of the loqics are combined as shown in ;
Piqures 7.3-2 and 7.3-3. Failure of ary one channel does not S i
result in inadvertent isolation action. |
|
]
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7.3.1.12.2.4.1.13.5__Subsystem_Redundancy_and_Diversity

Redundancy of trip initiation siqgnals for low condenser vacuun is
provided by four pressure switches. Each pressure siqral is
associated with one of four logics. Two pressure switches are
supvplied by one power source.and the other two are supplied fron
a different power source. ‘ y ‘

Diversity of trip inritiation signals is not provided.

* Each main condenser low vacuum trip system isolation signal can be.

bypassed manually when the appropriate turbine stop valve is less
than 90% open, the reactor pressure is below the high pressure
scram initiation setpoint, and the reactor mode switch not in run.

There are no interlocks to other systems from the main condenser
low vacuum trip signals.

5

High flow in the RHR system suction line could indicate a breach
in the RCPB in the RHR system. High flow initiates closure of
either the inboard or outboard RHR-Shutdown Cooling systenm
isolation valve.

a
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For power supply arrangements, see Fiqures 7.3-2 and 7.3-3.

7.3.1.12.2.48.1.14.3 Subsysten Initigtinq Circuits

Two redundant differential pressure switches monitor the RHR
shutdown cooling mode suction line. The output ftrip signal of

' 7.3-54
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sach sensor initiates closure of either the inboard or outboard
RHR system isolation valve, '

" a emm s

Hhen RHR system high flow is detected, trip signals are
transnitted to the RHR system suction line isolation valves. Two
instrumentation channels are provided to assure protective action
when required. The output trip signal of each instrumsntation
chanrnel initiates a division logic trip and closure of either the
inboard or outhoard RHR system suction line isolation valve.

e s D e W Sed G S G S e D e Sy Ty = e G G G S S Ty s o B S e G -

Tach of two instrumentation channels are supplied from a
different power source. One channel is supplied to inboard logic
and the other to outboard logic,

Diverse siqnals for isolation of the RHR system suction line
isolation’valves are provided by vessel low level (level 3), and
RHR area high tenmperature, in addition to gxcess flow.

There are no interlocks or bypasses associated with RHR system
hiqh flow frip siqnals..

Sensors providing inputs to the PCRVICS are not used for the
automatic control of the process system, thereby achieving
sevaration of the protection and process systems. Channels are
physically anrd electrically separated to reduce the probability
tha+t a sinqle phvsical event will prevent isolation. Redundant
ctannels for one monitored variahle provide inputs to different
isolation trip systems. The functions of the sensors in the
isolation control system are shown in Fiqures 7.3-2 and 7.3-3.
mable 7.3-5 lists instrument characteristics. .
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. The variables and loqic arrangements that initiate automatic

actuation of all subsystems associated with the PCRVICS are
provided in Subsection 7.3.1.1a.2.4,

«
A - rme  am
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A discussion of all sequencing of all subsystems of the PCRVICS
is vrovided in Subsec%*ion 7.3.1.1a.2.4,

i

Bypasses and‘ihterlocks for all subsystems associated with the
PCRVICS are detailed in Subsection 7.3.1.12.2.4.1.

1.3.13.32.2.8__System Redundancy_and Diversity

The variables which initiate isolation are listed in the circuit
description, Subsection 7.3.1.1a.2.4.1. Also listed there are
the number of initiating sensors and channels for the isolation
valves.

.To prevent the reactor vessel water level from falling below the

top of the active fuel as a result of a pipeline break, the valve
closing mechanisms are desiqned to meet the closure times
specified in Table 6.2-12.

The main steamline isolation valves are spring-closing, QO
pneumatic, piston-operated valves. They close on loss of '
preumatic pressure to the valve operator. This is fail-safe
design. The control arrangement is shown in Fiqure 7.3-4.
Closure time for the valves is ad-justable beiween 3 and 10
seconds., Bach valve is piloted by two three-way, packless, ‘
direct-acting, solenoid-operated pilot. An accumulator located
close to 2ach isolation valve provides pneumatic pressure for
valve closing in the event of failure of the normal gas supply
systen. .

The sensor +rip charnel and trip logic relays for the
instrumentation used in the systems described are high

7c3-56
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reliability relays. The relays are selected so that the

.continuous load will not exceed 50% of the continuous duty

rating. Chapter 16, Technical Specifications lists the minimum
numbers of trip channels needed to ensure that the isolation
control system retains its functional capabilities.

- e -

Sensor devices are separated physically such that no single
failure (open, closure, or short) can prevent the safety action.
By the use of separated raceways, the single failure criterion is
met from the sensors to the logic cabinets in the relay control

" rooms., The logic cabinets are so arranged that redundant
"‘equipment and wiring are not present in the same bay of a cabinet
.2Xxcept as noted in Section 3.12. A bay is a cabinet section

separated from other cabinet sections by a fire barrier.
Normally the barrier is of full cabinet height and depth.
Redundant 2quipment and wiring may be.present in control roonm
bench hoards, where separation is achieved by surrounding
redundant wire and equipment in metal encasements. From the
logic cabinets to the isolation valves, separated raceways are
employed to complete adherence to the single failure criterion.

1.3, 1.32.2.11 Svsiem_Test _Q;l ty

The main steamline isolation valve instrumentation is capable of
complete testing during power operation. The isolation signals
include low reactor water level, high steamline radiation, high
rain steamline flow, high main steamline tunnel temperature, low
corndenser vacuum, and low turbine pressure. The water level,
turbirne pressure, and steamlire flow sensors are pressure or
differential pressure type sensors which may be valved ou*t of
service one at a time and functionally tested using a test
pressure scurce., The radiation measuring amplifier is provided
with a test switch and internal test source by which operability
nay be verified.

Functional operability of the temperature swvitches may be
verified by applvlnq a heat source to the locally mounted
tenperature senelnq elements. Control room indications include
annunrciation and panel lights. The condition of each sensor is
indicated by at least one of these methods in adédition to
arnunciators common to sensors of one variable. In addition, the
functional availahility of each isolation valve may be conflrmed
by comvpletely or vartially closing each valve individually at
reduced power using test switches located in the control
structure.
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The RECU system isolation signals include low reactor water
level, equipment area hiqh ambient temperature and differential
tenperature, high flow, high differential flow, high temperature
downstream of the non—reqenerat;ve heat exchanger, and standhy
liquid control syster actuation. The water level sensor is of
the differential pressure type and can be periodically tested by
valving e2ach sensor out.of..service and applying a test pressure.
The temperature switches may be functionally tested by removing
from service and applying a heat source to the temperature
sensing elements. The differential flow switches may be tested
by applving a test input. The various trip actuations are
annhunciated in the main control room. Also, valve indicator
lights in the main control room provide indication of RWCU
isolation valve. position.

— e S e e et e e ST g e e e e e ey o e e iy

The physical and electrical arrangement of the PCRVICS was
selected so that no single physical event will prevent
achievement of isolation functions. MHotor operators for valves
inside the drywell are of the totally enclosed type; those
outside the containment have weatherproof-type enclosures.
Solenoid valves, whether used for direct valve isolation or as a
gas pilot, are provided with watertight enclosures. All cables
and operators are capable of operation in the most unfavorable
ambient conditions anticipated for normal operations.
Temperature, pressure, humidity, and radiation are considered in
the selection of equipment for the system. Cables used in high
radiation areas have radiation-resistant insulation. Shielded
cables are used where necessary to eliminate interference from
magnetic fields.

Special consideration has been given to isolation requirements
during a LOC2 inside the drywell, Components of the PCRVICS that
are located inside the drywell and that must operate during a
LOCA are the cables, control mechanisms, and valve operators of
isolation valves inside the drywell, These'isolation components
are reaquired to be functional in a LOCAR environment (See Tables
3.11-1, 3.11-2, and 3.11-3). BElectrical cables are selected with
insulation desiqned for this service. Closing mechanisms and
valve operators are considered satisfactory for use in the
PCRVICS only after completion of environmental testing under LOCA
conditions or submission of evidence from the manufacturer
descrihbing the results of suitable prior tests.
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The PCRVICS are not required for normal operation. The systenm
are initiated automatically when one of the monitored variables
axceeds preset limits. No operator action is required for at
least 10 minutes following initiation.

All automatic isolation valves can be closed by manipulating -
switches in the main control.room, thus providing the reactor
operator with control which is independent of the automatic
isolation functions.

* In general, once isolation‘is initiated, the valve continues to

close even if the condition that caused isolation is restored to
normal. The reactor operator must manually operate switches in
the main control room to reopen a valve that has been
automatically closed. Except where manual override features are
provided in the manual control circuitry, the operator cannot
reopen the valve until the conditions that initiated isolation
have cleared. ) '

A +rip of an isolation control system channel is annunciated in
the main control room so that the reactor operator is immediately
informed of the condition. The response of isolation valves is
indicated hy OPEN-CLOSED status lights in the main conirol room.
311 motor-operated and gas-operated isolation valves have OPEN-
CLOSED s+tatus ligh*s in the main control roon.

Irputs to annunciators and indicators are arranged so that no
malfunction of the annunciating or indicating equipment can
functionally disable the system. Direct siqgnals from the
isolation control system sensors are not used as inputs to
annunciating or indicating equipment. Relay isolation is
provided bhetween the primary signal and the information output.
{Refer *o Section 7.7 for further discussion of information
available to the reactor operator.)

Refer to Technical Specifications for the safety set point
information. ‘
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The MSIV-LCS is designred to minimize the release of fission
products which could bypass the Standby Gas Treatment System
after the postulated LOCA. This is accomplished by directing the
leakage through the closed main steamline isolation valves
(¥SIVs) Lo bleed lines which pass the leakage flow into an area
served by the Standby Gas Treatment Systen.

The instrumentation and controls of the MSIV-LCS are shown on
Fiqures 6.7-1 throuqh 6.7-3.

The instrumentation necessary for control and status indication
of the MSIV-LCS are classified as essential and as such are
designed and qualified in accordance with applicable IBEE
Standards, to function under Seismic Class IE and LOCA
environmental loadinq conditions appropriate to their
installation with the control circuits designed to satisfy the
mechanical and electrical separation criteria.

e S et e e e et e g o e Wy A G Py B e W S

The instrumentation and controls of the main steamlipe isolation
valve leakage conrtrol system (MSIV-LCS) is powered by separate
120 V ac divisional power with each subsysitem (inboard and
outboard) powered by a different division (II and I,
respectively).

il Rt e A il e Tl m S ) e aX A v il B O e

The instrumentation components for the MSIV~LCS are located
outside the containment. Cables connect the sensors and
+*ransducers to control circuitry within the logic panel. A
functional test of the system instrumentation can be performed
during normal reactor power operation, However, the MSIV-LCS
isolation valves can only be tested one at a time. Inhoard and
outhoard subsystem controls ard instrumentation are electrically
and mechanically separated to assure that no single failure event
can disable the MSIV-L.CS. The MSIV-LCS is designed to operate
from normal offsite auxiliary power sources or from a divisional
diesel generator set if offsite power is not available.

The MSIV-LCS can be manually actuated after a LOCA has occurred,
provided +hat the reactor and steamnline pressure are below the
pressure permissive interlock set points and the inboazd MSIVs
are’ fully closed. The outboard subsystem is provided with one

7.3-60
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remote manual initiating switch, while the inboard subsystenm is
provided with one remote manual initiating switch per steamline.

The inboard subsystem has individually controlled process lines
provided for each steamline (see Fiqures 6.7-1a and 6.7-1b).

¥hen the inboard subsystem.is initiated, the exhaust bhlower is
actuated. When dilution air flow is established by the exhaust
blowers, the bleed and bypass valves are opened, heaters are
actuated and timers are initiated. If the steanmline pressure is
greater than 5 psig after one minute, the bleed valves will
close, TIf the pressure is not excessive, the 'bleed valves will
remain open. After another minute, the bypass valve is closed.
The flovw is thus routed through the flow element. Within the

" next minute, a third timer allows 'flow to he monitored and the
bleed valves to be closed if necessary by high flow.

The outboard subsystem process lines from each main steamline are
connected to a header connecting to the depressurization and
bleed off branch (see Fiqure 6.7-1).

When the outboard subsystem is initiated, depressurization valves
are opened and the exhaust blowvers are activated. When the
steamlines have depressurized to approximately atmospheric
pressure, the depressurization branch valves are closed and flow
is diverted to the blower suction lines.
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A LOCA is signalled by high drywell pressure and low-1low water
level., After a LOC2 has occurred, the MSIV-LCS system can be
manually initiated.

Indicators for both reactor and steamline pressures for the
inboard and outboard subsystems are available on the control
cabinet. ' '

e e v S e e e e e T o S Sy S Y e S e PP S E S S A S M B .

Both the inboard and outboard subsystem are provided with reactor
and steamline pressure interlocks to prevent inadvertent sysien
initiatina during normal reactor power operation. An inboard
MSIV closure interlock is provided for each of the lin2s by a
position switch which will prevent initiation of the KSIV-LCS if
the inboard valve is open. .
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Durinqg test operation, the two motor-operated isolation valves in
any flow path from the main steamlines cannot be opened
simultaneously.

" e sew =

The HKSIV-LCS consists of two subsystems; namely, inboard and
outboard. Each subsystem has instcumentation, controls and power
sources which are separate and independent from each other.
Either system may be manually initiated after a LOCA. This
manually initiated system is not required to be diverse. t is

interlocked by diverse parameter inputs.
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All actuated devices can be individually tested during normal
plant operation. :

7.3.1.12.3.9 _Separation

The instrumentation, controls and sensors of each subsystem have
sufficient 'phvysical and electrical separation to prevent
environmental, electrical or physical accident consequences from
inhibiting the MSIV-LCS from performing its protective action.

Physical and electrical separation is maintained by use of
separate divisional cabinets, racks, and raceways for each
subsysten.

— e e =P e e T S\ Y T Y S — P S G > S G Sn

The operation of each subsystem up to and including the actuators
can te independently verified during normal plant operation.
Instrument setpoints are tested by simulated signals of
sufficient magnitude to verify the alarm points.

Controls and indicators are located on backrow panel in the main
control room. The sensors are located outside the containment.
All control instrumentations and sensors have been selected to
meet the normal, accident and post-accident worst case

7.3-62
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environmental conditions of temperature, pressure, humidity,
radiation, chemical and vibrations expected at their respective
locations (Refer to Table 3.11-1 and 3.11-3 for equipment
qualification)..
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7.3.1.12.3.12.1  General Information

- EEa e G . G Bt e Sy S Y L e ST G S G . s S S Gt M S S S S e S S ey e

The MSIV-LCS is designed to permit manual actuation within
approximately 20 minutes after a LOCA. All controls and

" instrumentation and indicators needed for effective operation are
on bhack row panels in the main control roon.

[

The mechanical system description and performance evaluations in
Subsections 6.7.2.1 and 6.7.2.2 provide a detailed discussion of
the operators information and the necessary action to complete
the system functional ob-jectives. Refer also to Figurss 6.7-1
throuah 6.7-3. .

There are no setpoints. The system is manually actuated. The
ranges of safetyv-related instrumentation used within the MSIV-LCS
are described in Table 7.3-27.

L

7.3.1.1a.4 RHBS/Containment Spray Cooling System -
Instrumentation _and Controls

A e e W e W s Sy v G S S . G B e e i S e S o S B S e o e S S S s G e @

The containment spray cooling system is an operating mode of the
Residual Heat Removal System. It is designed to provide the
capability of condensing steam in the suppression pool air volune
and/or the drywell atmosphere and removing heat from the
suppression pool water volume. The system is manually initiated
vhen necessary.

The RHR system is shown in Fiqure 5.4-13.

7.3-63 .
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The power supplies for the RHR system are described in Subsection

7.3.1.1a.1.6.

-~ -

723.1.1a.4.3 Eguioment.éesiég
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Control and instrumentation for the following equipment is
required for this mode of operations:.

(1y Two Réa'main system pumps

(2) Pump suction valves

(3) ' Containment spray discharqge vaives
Sensors needed for operation of the equipment are drywell
oressure switches, reactor water level indicating switches, and

valve limit switches.

The instrumentation for containment spray cooling operationk
allows the operator to assure that water will be routed from the

" suppression pool to the containment spray system for use in the

drywell and/or suppression pool air volunmes.

Containment spray operation uses two pump loops, each loop with
its own separate discharge valve. All components pertinent to
containment spray cooling operation are located outside of the
dryvwell, The system can be operated such that the spray can be
directed to the drywell and/or suppression pool air volume.

4 loop A containment spray cooling.mode of the RHR System may be
ipnitiated by the operator when the following conditions
(permissive) have been satisfied:

(1) A LOCA signal must be present{ i.e. reactor vessel low water
level and/or drywell high pressure in a one out of two twice
logic configquration.

(2) The LPCI in-jection valve must bhe closed.

These permissives may be bypassed by a manual ovarride switch.
The Loop B containment spray cooling mode of the RHR System
initation is identical to that of Loop A.

Y
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‘ The operating sequence of containment spray following receipt of
the necessary initiating siqgnals is as follows:

(1) The RHR system pumps continue to'operate.

(2) Valves in other RHR modes are manually positioned or
remain as positioned during LPCI,

(3) The RHR service water pumps are started.

{4) RHR service water discharqe valves to the RHR heat
exchanger are opened. .

The containment spray system will continue to operate until the
overator closes the containment spray injection valves. The
operator can then initiate another mode of RHR if appropriate

. permissives are satisfied. :
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o

Redundancy is provided for the containment spray function by two
separated loagics, one for each divisional loop. Redundancy and
diversity of initiation permissive sensors is described in
Subsection 7.3.2a.4. "

&

7.2.1.1a.U.8 .Actuated Devices

a

Fiqure 7.3-10 shows functional control arrangement of the
containment spray svystem.

The RHR 2 and RHR B loops are utilized for containmenrt spravy.
Therefore, the pump and valves are the same for LPCI and
containment sprav function except that each has its own discharge
valve. See Subsection 7.3.1.1a.1.6.7 for specific information.

7.3.1.12.4.9 Sevaration
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For separation, refer to Subsection 7.3.1.7a.1.6.8

®

Containrment spray cooling .system is capable of being tested up to
+he last discharge valve during normal operation.

Testing for functional operahility of the control logic relays
can be accomplished by use of plug-in test jacks and switches in
conjunction with single sensor tests. Other conirol egquipment is
functionally tested during manual testing of each loop. Adequate
indication in the form of panel lamps and annunciators are
provided in the main control room.

7.3.1.1a2.8.11__EBnvironmental Considerations

Refer to Table 3.11-1 and 3.11-3 for environmental qualifications
of the containment spray system components. '
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Containment spray is. a mode of the RHER and is not required during

.normal operation.
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Sufficient temperature, flow, pressure, and valve position
indications are available in *he control room for the operator to
accurately assess containment spray operation., Alarms and -
indications are shown in Figures 5.4-13 and 7.3-10.

7.3.1.13.4,12.3 _Set Points

Setpoints for the containment spray permissives (drywell pressure
and reactor vessel water level) are shown in the Technical
Specifications.
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7.3.1.1a.5 RHRS/Suppression Pool Cooling HMode- Instrumentation
and_Controls_ . -
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Suppression pool cooling is an operating mode of the Residual
Heat Removal System. It is designed to provide the capability of
removing heat from the suppression pool water volume. The system
is manually initiated when necessary.

bower for the RHR system pumps is supplied from four ac buses
that can receive standby ac power. Motive and control power for
the two loops of suppression pool cooling instrumentation and
control squipment are the same as that used for the &wo LPCI
loops; see Subsection 7.3.1.1a.1.6.
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Control and instrumentation for the following equipment is
required for this mode of operation:

(1) RHR pumps, ) ‘
(2) -Pump suction valves, and
(3) Suppression pool return valves

Suppression pool cooling uses two pump loops, each loop
containing two pumps. All components pertinent to suppression
pool cooling operation are located outside the drywell.

The suppression pool coolinq mode is manually initiated from the
control room. This mode is put into operation to mairtain the

water temperature in the suppression pool within specified
limits.

ITnitiation of either suppression pool cooling lcop is parformed
manually by the control room operator.
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The operating sequence of suppression pool cooling mode is as
follows: : g

(1) Valves are manually.positionegd.
{(2) 'The RHR pumps operate.

(3) The RHR heat exchanger service water system is placed
into service.

L)

" The suppression. pool cooling mode will continue to operate until

terminated by manual operator action.
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Yo bypasses are provided for the suppression pool cooling mode.
The suppression pool cooling mode is interlocked with reactor
vater level and drywell pressure functions by the repositioning
of valves associated with the initiation of the LPCI mode on LOCA
signral. See Subsection 7.3.1.71a.1.6.4.
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Redundancy is provided for the suppression pool cooling mode hy
separate logics, one for each loop.
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rigure 7.3-10 (RHR FCD) shows functional control arrangement of
the pumps and valves used during the suppression pool cooling
mode.

suppression pool cooling is a two divisional system. Manual
control, logic circuits, cabling, and instrumentation for
suppression pool cooling are mounted so that divisional
separation is maiptained.
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suppression pool cooling is capable of being tested during normal

operation.

Testing for functional operahility can be acconrplished during
manual %festing of each loop. Panel lamps and annunciators
provide control room indications.

Refer to Section 3.11 and the SusquehannngES Environmental
Equipment Qualification Proqram for environmental qualifications
of the system components.
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Suppressior pool cooling is used to limit suppression pool
temperature.

Temperature, flow, pressure, and valve position indications are
available in the control room for the operator to assess
suppression pool cooling operation. Annunciator identification
and system logic are shown in Fiqure 7.3.10 (RHR FCD).
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mhere are no set points. The system is only manually initiated.
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7.3.1.1b.1 Primary Containment Isolation Control System
for_Non=MNSSS_~_Insirumentation _and_Control
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The isolation described in this subsection as non-NSSS and that
described in Subsection 7.3.1.1a.2 as NSSS provide the complete
containment isolation ESF.

7.3-69
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J.3.1.1b.1.1__System_pescription

The primary containment isolation for non-NSSS is designed to
ensure the containment inteqrity in the event of a LOCA. The
system includes divisionalized logic and actuation circuits that
initiate the closing of .non—-NSSS containment isolation valves.

The initiating contact for each division is provided by the NSSS
initiating logic for the primary containment isolation control
system arnd is a combination of the following:

{1) Reactor vessel - low water level
(2) 'D:ywell - high pressure

In addition, containment purge supply and exhaust lines isolate
on high radiation measured a% the SGTS exhaust stack.

Sensors and initiating circuits are provided in the NSSS-PCRVICS.
Refer to 7.3.22.2.2.3.1.9 and 7.3.22.2.2.3.1.10 for discussion of
calibration and testing. For discussion of test provisions of
the non-NSSS circuits refer to Subsection 7.3.2b.2-4.,10, For
description of the SGTS exhaust radiation monitors, refer to
Subsaction 11.5.2.1.4, _

The ob1djective of the system is to provide automatic isolation of
all non~-NSSS pipeline penetrations of the primary containment
upon a LOCA,

2 specific identification of containment isolation valves is
provided in Table 6.2-12. ’

Isolation of the following pipelines is initiated by this systemn:

(1) Reactor Building Closed Cooling Hgter Supply and Return

(2) Drywell & Suppression Chamber Purge §upply and Exhaust

(3)y Drywell S.Suppression Chamber Gas Sampling and Return
Lines :

{4) Tnstrument Gas Supply and Return Lines

(5) Drvweil Floor Drain to Radwaste

(6) Eéuipment Drain to Radwaste

(7) Chilled Water Supply and Return Lines

(8) Suppfession Pool Cleanup
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" The following interlocks are provided:
‘ .M Tnitiation of the Standby Gas Treaiment Systen

(2) Trip of the Drywell Cooling Fans

e S e e e e Sy Ty L e e S i St B i i ES e e S S s e e S e it e e

The non-NSSS isolation logics are derived from inputs from the
PCRVICS. Refer to Subsection 7.3.1.1a.2 for description of
initiating circuits, logic, hypasses, interlocks, redundancy and
diversity of the NSSS portion of this systen.

Two relay contacts, one per division, represent the interface
from NSSS to non-NSSS containment isolation. These relays will
be deenergized and initiate isolation on any of the following -
conditions:

(1) Manual Isolation
(2) Low Reactor Water Level

(3) + Righ Drywell Pressure _
For Containment Purge lines, these signals are combined with trip
signals from the SGTS Exhaust Radiation - high sensors.

Normally enerqgized relays are used to multiply these signals.
The assignment of electrical divisions to containment isolation
valves is as shown in Table 6.2-12.

e e e e S v T e o e e e el 5D TSR D e D o e aan B v e T e e e S e e vt S e T G S S S S s

Tnterlocks are provided o initiate the. standby gas treatment
system, to isolate the reactor huilding veniilation system, and
to trip the drywell cooling fan units.

No sequencing is required for this system.

A timing circuit is implemented to allow manual opening of
isolation valves after the isolation sianal is received and the
timer times out. These timing circuits reset when the isolation
siqnal is manually reset to ensure closure upon receiving the
next isolation signal. The time varies to meet post LOCA
monitoring of the containment. Four valves in the Containment
Atmospherne Control System have provisions for manually bypassing
their isolation signals. Refer to Table 6.2-12, Remarks column,
0 for identification of valves, times, and bypasses.
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he Division I initiation circuit is independent and redundant to
the Division IT circuit.

Diversity of measurements._is..discussed in Subsection 7.3.1.1a.

mable 6.2-12 lists all valves actuated by the containment
isolation control systenmn. '

The power sources for the isolation logic are supplied from two
divisionalized and redundant 120 V ac buses. Refer to Chapter
8.0 for division. . ’

mwo additional divisionalized and redundant 125 VDC Power sources
are supplied to auxiliarv isolation timing_logics for dryvell and
suporession chamber purge supply and exhaust lines, drywell and
suvoression chamber sampling and returr lines, and drywell burp
and purge line. .

e e e S e iy Lt e s ot o e e M S e L Ll D e e AL T ST —— e =

211 instrument line penetrations of the primary containment are
aquipped with"excess flow check valves which isolate upon a high
flow and differantial pressure across the valve. This would be
caused by either a downstream line break on a high pressure
system or a downstream line break concurrent with a LOCA on a low
presure system. .When isolation of any excess flow check valve
occurs, control room alarm alerts the operator. Two position
indicating lights on a backrow panel in the main control room
panel provide the status of each valve, A test push button
allows a circuit test for the indicating lights as well as the
annunciating logic for all excess flow check valves.
Annunciation is provided on the unit operating benchboard to
indicate excess flow check valve operation.
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The concentration of the combustible gas inside the primary
containment may increase after a LOCA as described in Subsection
6.2.5' ’

7.3.1.3b.2.1__System_Description

—t g

T™wo pair of redundant hydrogen recombiner units are controlled
from two divisionalized panels located in the upper and lower
relay roonms. The instrumentation and controls for each hydrogen
reconbhiner are listed in Subsection 6.2.5.5.1. Refer to
Subsection 6.2.5.4 for periodic test requirements.

7.3.1.1b.2.1.1 Initiating Circuits, Logic, Bypasses,

.

Tach hydrogen recombiner is initiated-by manual on-off control
from the divisionalized systen panels. Bypasses of hydrogen
recombiners are identified in the description for the Bypass
Indication System (BIS) in Section 7.5. . '

No interlocks or sequencing is provided for this systen.

™wo redundant hydrogqen recombiners are located in the primary
containment and two redundant units are in the suppression
chamber. Controls and instrumentation are redundant and
divisionalized on a one-to-one basis with the mechanical
equipment. ) )

The primary containment atmospheric monitoring system (hydrogen
and oxygen analyzers) indicate the performance of the hydrogen
Tecombiner system. Pefer to Suhsection 6.2.5.2 for systenm
description and to Section 7.5 for safety-related display
instrumentation.

7.3.1.1b.3 Primary Containment Vacuum Relief -
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The system is desiqned to allow periodic testing of all 5 pairs
of primary containment vacuum relief valves to ensure their
functional capability. This is accomplished by opening each
valve by remote acituation of the solenoid valve. Status

"indicating liqhts of the.relief valve position verifies the

operation.

7.3.1.1b.3.2 Initiating Circuits, Logic, Bypasses,

e . e - A ———— d S TS S a0 S S G S AR P e i o T B G A B o G e e G a G -—

One test selector switch per division permits the testing of each

relief valve in that group. 1A momentary test pushbutton will

cause. a selective opening of each valve. All valves will close
aqgain when the selector switch is returned into normal position.

No system bypasses, interlocks or sequencing are provided.

¥

7.3:1.1b.3.3 Redundancy_and_Diversity

. e e G w6 W et e B S G e e e n R e S e S S A e S S S e e S e

Redundancy is given by the divisionalized Evstem design.
Piversity is not required for this manually operated systenm.

The vacuum relief valves are the only actuated devices.

7.3.1.1h.4 §tandh1 Gas_Treatment System_(SGTS)

For the description and operation of the SGTS, refer to
Subsections 6.5.1.1. and 9.4.2.

Each train of the SGTS may be initiated or stopped in a
protective function mode as follows:

a) Hiagh radiation sensed by any of the five gamma sensors

located as follows (See Section 11.5 and Table 11.5-1):

1) gnit 1 - Refuelinq‘floor high exhaust duct
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2) Unit 2 - éefuelinq floor high exhaust

3) Unit 1 - Refueling floor wall exhaust
) Unit 2 - Refueling floor wall exhaust
5) Railroad access shaft exhaust duct

LOCA siqgnals provided by NSSS to non-NSSS output
initiating contacts (See:Subsection 7.3.1.1bh.1.1).

primary Containment vent and"purqe operation will be
stopped by high radiation detected at the SGTS exhaust
vent.

An operating train will be stopped by low pressure
differential between outdoors and any of the three zones
of the reactor building, and the standby train will be
started. .

An operating train will be stopped by low air flow and
the standby train initiated.

Secondary protection is provided by sensors monitoring
an operating filter train for malfunciion conditions
that will trip an operating train and cause the standby
train to start. Malfunction conditions are as follows:

1) High-high charcoal filter temperature (also
controls fire protection deluge water valves and
drain valves)

2) Low differential temperature across the électric
air heater (heater failure)

High inlet header static pressure of the SGTS will

initiate a SGTS train.

System protection (not safety~related) is provided to
initiate the filter train fan in a cooling mode on high
charcoal temperature (pre-ignition temperature).

zach channel provides:

1) Continuous monitoring of radiation

2) Alarms in the control room for
downscale/inoperative, high, and high-high
radiation
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3) Analog signals for the radiation indicator and
recorder and trip circuit for initiating,
isolation and stop signals

Capability for sensor checks and capabilitv for test and
calibration is provided as described . in Subsection 7.3.2b.2-4.10.

e emer

7.3.1.1b.4.2_ _Logic_and Segugncing

The two SGTS redundant filter trains are normally set up in a

"lead-laq" fashion. When an emergency start signal exists, the '

lead train automatically starts and the other train remains on
standhy. An airflow switch in the common discharge duct
monitors the operation of the lead train. If the lead ‘train
fails and the system loses airflow, the standby train will start.

The' flow control of the operating SGTS uses inlet header pressure
to outside air pressure differential as a set point to ensure the
inlet header pressure is less than atmospheric. This prevents
reactor building air exhaust to the atmosrhere, through the
outside air intake plenunm. ,

The SGTS is provided with redundant contrcl loops to control the
follovwing variables: '

a) Total airflow of the systen
b) Relative humidity of air entering the charcoal adsorber

c) Pressure in the SGTS inlet header

d) Air pressure in the reactor building
e) Rate-of flow of cooling air through the charcoal
adsorbers

operation of the above loops is described in Subsection 6.5.1.1.

7.3.1.1b. 4, Interlocks

Yo outputs of reactor building zone pressure differential
controllers (PDIC-0755U4A5B) are present under the following
conditions:

a) No reactor building isolation signal

b) Respective SGTS fan is not running
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TABLE 7.3-6

PROCESS RADIATION MONITORING SYSTEM CHARACTERISTICS

MONITORING INSTRUMENT

SUBSYSTEM RANGE (1) SCALE

Main Steamline 1 to 10§mr/hr 6 Decade log

Air Ejector Offgas 1 to loehr/hr 6 Decade log

Offgas Vent 10-1 to 106' 7 Decade log

- counts per '

° second (2)

Liquid Process > 10-'1 to 106 7 Decade log
. counts per
second (2)

Reactor Bldg. 0.0l mr/hr to 4 Decade ldg
100 mr/hr

N . .

UPSCALE
TRIPS
PER
CHANNEL

2
1

(1) Range of measurements in dependent on items such as the source of geometry,
background radiation, shielding, energy levels, and methods-of sampling

(2) Readout is dependent upon the pulse height discriminator setting

(3)

The main steamline radiation monitoring system output is part of the primary

. e

containment and reactor vessel isolation control system (PCRVICS) See Subsection 7.3.1.la. 2.4.1.2

(4)

The reactor building ventilation exhaust high radiation monitoring system ouput is

part of the PCRIVICS. See Subsections 7.3.1.1b.4, 7.3.1b.5, 9.14.2.1 and Table 7.3-5. .
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The svstems or parts of .systems which contain water or steam
coming from the reactor vessel or supply water to the reactor
vessel, and which are in direct communication with the reactor
vessel, are provided with leakage detection systenms.

The main steamlines within the steam tunnel inside the
containment are monitored by temperature detectors within the
tunnel.

Qutside the drywell, the piping within each system monitored for
leakaqge is in compartments or rooms separate from other systems
vharever feasible so that leakage may be detected in drains, by
area temperature indications, or high process flow.

The ¥ain Steamline Leak Detection subsystem is discussed in
Subsection 7.3.1.%1a.2.4.1.12.

e ten i T T e G T S e e e - - o S G e e En T S R G Sl gee Gat e S e e S Sk dmg S S o S

The steamlines of the RCIC system are constantly monitored for
leaks by the leak detection system. Leaks from the RCIC will
cause a change in at least one of the following monitored
operating parameters: aresa temperature, sSteam pressure, or steam
flow rate, If the monitored parameters indicate that a leak may
exis%, the detection system responds by activating an annunciator
and initiatinq a RCIC isolaition trip logic signal.

The RCIC leak detection subsystem consists of three types of
monitoring circuits. " The first of these monitors ambi2nt and
differential temperature, trigqering an annunciator when the
tenperature rises ahbove a preset maximum. The second type of
circuit utilized by the leak detection system monitors the flow
rate (differential pressure) through the steamline, triqggaring an
annunciator vwhen the differential pressure rises above a presat
maximum. The third type of cizcuit utilized by the leak
detectionr system monitors the steamline pressure upstream of the

7. 6_7
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differential pressure element and also is annunciated. Alarnm
outputs from all three circuits are also used to generate the
RCIC auto-isolation signal. For instrument specifications and
setpoints, refer to the Technical Specifications.

——— A, e A e S e o vt £ e e S o s 2 e —— et e e > s S S Ve S s

The area temperature monitoring circuit is similar to the one
described for the HPCI area temperature monitoring system. (See
Subsection 7.6.1.72.4.3.9.2). .-
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Using one-out-of-two logic, the RCIC area temperature monitoring
circuit activates an annunciator and initiates a RCIC isolation
siqgnal when the temperature rises above a preset limit.

“

A bypass/test switch is provided in each logic for the purpose of
testing the temperature monitor without initiating RCIC systenm
isolation.

Placing the keyswitch in Bypass position in one divisior will not
prevent operation of the temperature monitor in the opposite
division when-required for RCIC system isolation.’ Yo interlocks
are provided from this subsysten.

»

Two physically and electrically independent channels of leak
detection are supplied to those systems designed to isolate upon
receipt of the leak detection signal(s) and required to mee: the
sinagle failure and redundancy criteria.

e E






SSES~FSAR
4

e — —— S . S — T T S —— — - . P T S S B Svo S i Gy Sy S S

Steamline pressure to the RCIC turbine is monitored to detect
gross systen leaks that may occur upstream of the dP element
(elbow), causing the line pressure to drop to an abnormally low

* level. This line pressure is monitored by the pressure sensors
(see Suhsection 7.4.1.1.3.6).

7.6.12,4.3.3.3.2__Loaic_and_Seguencing

e Tt e e e B e S s S v e e S s Se S B S o S W T T A S0 G W S S et A S
|

* .

Pressure se2nsors using two-out-of-two loqgic detect abnormal low
steamline pressure and initiate RCIC isolation signal.

Redundancy is provided by redundant pressure sensors. No diverse
method is employved to detect gqross system leaks upstream of the
2lbovw. .
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The steamline from the nuclear boiler to the RCIC turbine is
instrumented with two differential pressure switches, one
connected across each of two elbows in the line. The steam flow
rate through the line is monitored by the switches, and a trip
(isolation) occurs when leakage creates a steam line high flow
condition. A time delay is incorporated to prevent inadvertent
isolation, RCIC isolation is discussed in Subhsection
7.4.,1.1.3.6.

w D ! 706-9
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Redundant instrumentation consists of one differential pressure
switch in each logic, sensing hiqh flow through the RCIC inlet
steam line.

Since isolation of the RCIC system is accomplished by independent
actuation of either logqic, a single failure of a system component
in either logic will not prevent the required isolation function.
A 3 sec, time delay in each logic division prevents inadvertent
system isolations due to pressure spikes.

. e s s s S e B S e e i S G e TS Suy D G W B B Ak S i et e AP T S e . o S S e S St e s

ITsolaticen of the RCIC system is accomplished usirg two separate
logics, each feedinqg their respective inboard and outhoard
isolation valves. Each logic incorporates a single channel of
RCIC hiqh steam flow monitoring instrumentation.

The purpose of the recirculation pump leak detection subsystem is
tc monitor the rate of coolant seepage or leakage past the pump
shaft seals. Zxcessively high rates. of coolant flow past the
seal will result in annunciator activation.

Thete are two recirculation pump leak detection systems, one for
2ach of *he pumps in tha recirculation loop. The recizculation
pump leak detection system consists of two types of monitoring
circuits, (Fiqure 7.6-1). The first of these monitors the
nressure levels within the seal cavities, presenting the plant
operator with a visual display of the sensed pressure in each of
the two cavities. The seccnd type of monitoring circuit utilized
by «he leak detection system monitors the rate cf liquid flow
from the seal cavities. . .

7.6-10
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The pressure levels within.seal cavity No. 1 and seal cavity Yo.

2 are neasured with identical instruments arranged similarly.
Only one circuit, seal cavity No. 1 pressure monitoring, will be
discussed. The pressure within seal cavity No. 1 is measured
using a pressure transmitter. The pressure transmitter, produces
an output signal whose magnitude is proportional to the sensed
pressure within its dynamic range. This output signal is then
applied to pressure indicators for plant operator readout.

Seguencing

No action is initiated by the pump seal cavity pressure
nmonitoring circcuit.

— . — . — i e L o e B S e S

‘No redundancy is provided in this monitoring circuit. The punp

seal cavity pressure monitoring is a diverse method of leak
detection to the seal cavity flow rate monitoring.
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All condensate flowing past the recirculation pump seal packings
and into the seal cavities is collected and sent by one of two
drain systems to the drywell equipment sump for disposal. The
first drain system drains the ma-jor portion of the condensate
collacted within the No. 2 seal cavity. The condensate flow rate
throuqh the drain system is measured (high/low) by a flow switch.
The point at which the microswitch closes can be adjusted so that
switch actuation occurs only above or below certain flow rates.

7.6-11
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Bxcessively hiqh or low flow rates through this drain system will
activate an annunciator in the main control roon. ’

The second drain system drains the cavity beyond the No. 2 seal
cavity collecting the condensate that has seeped (or leaked) past
the outer seal. The condensate flow rate through this drain
systen is also measured (hiqh), using a flow switch. The
physical construction of this switch is similar to the flow
switch described above, with only onre contact set used to
indicate the hiqh flow rate. A high flow rate through this
systen will activate an annunciator in the main control room.

The function of the pressure and flow.rate instrumentation is to
provide indication and annunciation. There are no bypasses or
interlocks associated with this subsysten.

A e e B et e St St S B e A Tt T e S B S (. e S St Sy s e Tt Gy e e S T Wt T S e G e S e S

7.6.1a.4.3.4.3.1 Redupdapcy and_Diversity

Redundant pressure and flow sensing instrumentation for detecting
shaft seal leakage is not provided since the function of this
instrumentation is to provide indication and annunciation. Back-

up indication of seal leakage is provided, however, by monitoring

hoth seal cavities to allow verification of seal failure.
excessive shaft seal leakage is collected by the drywell
equipment sump. :

-
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The steamline of the RHR system are constantly monitorsd for
leaks by the leak detection system. Teaks from the RHR systen
are detected by ambient and differential temperature monitoring,
and in addition, by flow rate, and system pressure. Logic from

‘all these channels is used to generate KHR auto isolation signals

and alarm communication. If the monitored parameters indicate
that a leak may exist, the detection system responds by
activating an annunciator and initiating a RHR isolation trip
logic siqnal. The BRHR leak detection subsystem consists of three

7.6-12
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types of monitoring circuits. 'The first of these monitors
ambient and differential temperature, triqgering an annunciator
when the temperature rises above a preset maximum. The second
“vyoe of circuit utilized by this leak detection subsysten
monitors the flow rate (differential pressure) through the
steamline, triggering an annunciator when the differential
pressure (flow) rises above a preset maximum. The third type of
circuit utilized by this subsystem monitors the line pressure
upstream of the differential pressure element and also is
annunciated. Outputs from all three circuits are also used to
generate the RHR auto-isolation signal.

The area temperature monitoring circuit is similar to the one
described for the main steamline tunnel temperature monitoring
system (See Subsection 7.3.1.1a.2.4.1.12 and Figure 7.6-2).

I3

Using one-out-of-+wo logic, the RHR area temperature monitor
activates an annunciator and initiates RHR isolation signal when
the observed temperature exce2ds a preset limit.

*
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Dual charnels of ambient and differential temperature moritoring
are provided for leak detection in the RHR system equipment area
for each of the two logic trains 2 and B. Since RHR systen

.isolation is accomplished by independent actuation of the inhoarzd

and outboard isolation valves from their respective logic trains,
a single failure of a system component in either train will not
prevent the required isolation function. .

7.6-13







Flow rate monitoring is.provided on the RHR shutdown cooling
return line and the RHR steamline to the RHR condensing heat
exchanger.

Flow rates in excess of the predetermired maximum are indicative
of a line leak or break, ard will generate differential pressure
heads of sufficient magnitude to cause dAPIS actuation and provide
automatic closure of RHR inboard and outboard isolation valves.
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Using one-out~of-two logic, the flow rate monitoring circuit
initiates a signal to isolate RHR inboard and outboard isolation
valves vhen flow rate exceeds a preset limit-.

., T Sre PR e S Sy S e S s e e P P ¢ e G T S B e Sin G B B B G AE B T e e - v —

RHR steamline isolation is accomplished using the combined
RCIC/RHR flow-monitoring system described in Subsection
7.6.1a.4.3.3.4.1. 2an independent flow monitoring channel is
orovided for each logic (i.e., A and B). Flow monitoring in the
shutdowr coolinrg return line utilizes two differential pressure
switches, one for each logic. In both cases, RHR isolation is
accomplished by independent actuation of either logic;
consegquently, a single failure in either logic will not prevent
the required’ isolation function.

3
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Process line pressure for the common RHR/HPCI steamlirs is
nonitored to detect gross system leaks that may occur upstream of
the flow element, causing the line pressure to drop to an
abnormally low level., Line pressure is monitored by four

7.6-14
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pressure svitches actuvating on low pressure. Additionally,
differential pressure of the common steamline (Figures 5.4-13,
6.3-1a and 6.3-1b) is monitored by differential pressure
indicating switches to detect HPCI line break. Annunciation is
provided in. the mainr control room. These monitoring systems are
described in Subsections 7.6.1a.4.3.9.3 and 7.6.1a.4.3.9.4,

“ m emee  wam
»
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‘Normally, the safety/relief valves are in the shut tight
condition and are all at about the same temperature. Stean
passage through the valve will elevate the sensed temperature at
the exhaust, causing an "“abnormal" temperature reading on the
recorder. Switch contacts on the recorder, ad-justed to actuate
at a predetermined set point, close to complete an annunciator
circuit, Safety valve operation usually occurs only after relief
valve actuation. Leakage from a valve is usually characterized
by a temperature increase on a single input. As discussed in
Subsection 18.1.24.3, each of the sixteen safety/relief valves
are provided with a safety grade accoustic monitoring system to
detect flow through the valve,

7.6.1a.8.3.7.2 Safety/Relief Valve Discharge Line

Ty n ey o S e T S ey ot s i B et s 3 S e e B e

A temperature elemant (sensor) is placed in the discharge pipe of
each of the sixteen (16) safety/relief valves for remote
indication of leakagqge. The outputs of the temperature elements
are sequentially sampled and recorded by one common temparature
recorder. Each temeprature element is conpared against a set
point valve which if exceeded will be annunciated by one common
anunciator. Thus, when the annunciator sounds, it is possibhle %o
ascertain which specific valve(s) may be leaking by observing the
recorder print-out. ' «
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’

No action is initiated by the safety/relief valve temperature
monitoring circuit.

There are no bypasses or interlocks associated with this
subsysten,

A pressure between the inner and outer head seal ring will be
sensed by a pressure indicator. If the inner seal leaks, the
pressure indicator will monitor the pressure.

The plant will continue to operate with the outer seal as a
backup ard the inner seal can be repaired at the next outage when
+he head is removed. If both the inner and outer head seals
leak, the leak will be detected by an increase in drywell
temperature and pressure. ‘

e e LT T - PP T ) —REA— L S _ P ]

A pressure indicator will monitor the pressure between the inner
and outer head seals.

7. 6-16
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No action is initiated by the reactor vessel head pressure
monitoring circuit.

e

7.6.12.8.3.8.2.3__Bvpasses_and_Interlocks

There are no bypasses or interlocks associated with this
suhsysten.

Redundant pressure-sensing instrumentation for detecting inner
seal failure is not provided. The outer seal assembly provides
back-up in the event that inner seal leak should occur.

The steamline of the high pressure coolant injection (HPCI)
system are constantly monitored for leaks by the leak detection
system. Leaks from the HPCI steamline will cause a change in at
least one of the following monitored operating parameters:
sensed area temperature, steam pressure, or steam flow rate. If
the moni%tored parameters indicate that a leak may exist, the
detection system responds by activating an alarm ard, depending
upon the activating parameter, initiates HPCI autoisolation
action.

The HPCI leakage detection sysiem consists of three types of
monitoring circuits. The first of these monitors area ambient
temperature, triqgering the alarm circuit when the temperature-
rises above the preset maximum. The second type of circuit
utilized by the leakage detection system monitors the flow rate,
or differential pressure, through the steam line, triggering an
alarm circuit when *he flow rate exceeds a preset maxinum. The
«+hird type of circuit utilized by the HPCI leakage detection
system monitors the steam line pressure upstream of the

dif ferential pressure element. Elarm outputs from all three
circuits are also used to generate the HPCI autc-isolation
siqral. The ambient temperature monitoring is similar to that
described in main s*teamline leakage detection systen.

7.6-17
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The HPCI area and tunnel_ampbient and differential tempa2rature
sen'sing elements are thermocouples.. Their outputs qo to
temperature switches set to activate at a preset temperature.
Closing the temperature switches will light the point module
alarm indicator and sound the high temperature alarm in the main
control room. In addition, activation of the tunnel temperature
switches will s*art the timer, which after a suitable delay
period, initiates HPCI isolation valve closure. If at any tima
during the timing cycle, the temperature switch contacts are
opened, the timer 'will automatically reset and no isolation valve
closure will result. Before timer timeout, “he operator can
ini4iate isolation by depressing pushbutton switch HPCI ISOLATE.
This action will bypass the timer circuits and, providing no
logic test is in progress, the HPCI isolation valves will close.
HPCI equipment area ambient temperatures are monitored by local
and emergency area cooler inlet temperature sensors.

High ambient and differential temperature from the HPCI area
initiates isola'tion valve closure.

The HPCT isolation valves do not receive an isolation siqnal for
approximately ona (1) second following actuation of either HPCI
area tenperature monrnitoring system or the %unnel temperature
nonitorinqg system. This time delay prevents false isolation
siqrals from b2ing sent to HPCI loqgic every time the temparature
switches are enerqgized. '

L]

The two division HPCI temperature monitors work on a one out of
two logic that initiates the isolation logic. There are five
temperature monitors per division which consist of thr=e area
(two ambient and one differential) and two tunnel (one ambient
and one differential) %‘emperature monitors. The tunnel
temperature siqnals are time delayed before initiating the
isolation logic.

7.6-18
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A hypass/test switch is provided in each logic division for the
purpose of testing the HPCI logic without initiating HPCI system
isolation. Placing the keyswitch in ‘Bypass position in one
division will not prevent operation of the temperature monitor in
the opposite division when required for HPCI system isolation.

No interlocks are provided from this subsysten.

a e mewr s

There are two indevendent HPCI leakage detection divisions. The
HPCI area ambient temperature monitoring is a diverse method of
HPCI leak detaction to the HPCI steam line pressure and flow rate
(differential pressure) monitoring.

a

The steamline from the nuclear hoiler leading to the HPCI turbine
is instrumented so that the steam flow rate through it, and its
pressure, can be monritored and used to indicate the presence of a
leak or break. In the presence of a leak, the HPCI system
responds by operating the auto-isolation signal. This portion of
the discussion on HPCI system leakage detection is limited to the
flow rate instrumentation and does not cover the system isolation
procedures., Steam flowing through the steam lins will d=velop a
differential pressure head across the elbow located inside the
primary containment, The magnitude of the head proportional to
the square of the flow rate is measured by a dPIS. Flow rates in
excess of the predetermined maximum indicative of a line leak or
preak will generate differential pressure heads of sufficient
magnitude to cause a dPIS actuation. Actuation occurs following
a preset time delay to prevent inadvertent isolation. HPCI
isolation is discussed in Subsection 7.3.1.1a.1.3.7.

7.6.13.4.3.9.3.2_ _Lloagic_and_Seguencing

1

Using one-out-of-two loqgic, the HPCI steam flow monitoring
circuit initiates a HPCI isolation signal when the flow rate
exceeds a oreset limit.

-
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See paraqraph 7.6.17a.4.3.9.2.3.
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Steamline pressure to the HPCI turbine is monitored to detect
gross system leaks that may occur upstream of the 4P element,
causing *he line pressure to drop to an abnormally lcw level.
Line pressure is monitored by pressure switches, actuating on low
pressure to also generate the auto-isolation signal.

T e L S S S B S T P T S G T . S S S Ty T s A s A i S ke M S S R S

Ising two-out-of two logic, the HPCI steamline pressure
monitoring circuit initiates a HPGI isolation signal when the
ressure falls bhelow a preset limit.

¥

.

7.5.1a.4.3.9.4.3__Bvpasses_and_Interlocks

See Subsection 7.6.1a.8.3.9.2.3 for discussion

7.6-20
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The proper operation of the sensor and the leogic associated with
the leak detection systems is verified during the leak detection
system preoperational test and, during inspection tests that are
provided for the various components during plant operation. Each
temperature switch, both ambient and differential types, is
connected to dual thermocouple elements.

Bach temperature switch contains a trip light which lights when ‘
the temperature exceeds the set point. In addition, keylock test .
switches are provided so that logic can be tested without sending
an isolation signal to the system involved. Thus, a complete
system check can be confirmed by checking activation of the *
isolation relay associated with each switch.

RHCU differential flow leak detection alarm units are tested by
inputting a millivolt signal to simulate a high differential
flow. Alarm and indicator lights monitor the status of the trip
circuit. '

Testing of flow, reactor vessel level, and pressure leak

detection equipment is described in Subsections 7.3.1.1a.1, and
7.3.1.1a.2.

. G S Gt Tl S e G St B s T G et B S S T T G . S At St e e Wt S ey e B e B e e T e -— i i S} s Gt e e S e e

‘The sensors, wiring, and elec%ronics of the leak detection systen
which are associated with the isolation valve logic are designed
to withstand the envelope conditions that follow a LOCA. (See
Tables 3.11-1, 3.11-2, and 3.11-3.) :

All portions of the leak detection system which provids for
isolation of other systems or portions of systems are
environmentally qualified to meet the requirements for Class I
electrical equipment (See Section 3.11.).

The cperator is kept avware of the status of the leak detection
system through meters and recorders which indicate the measured
variables in the control room. If a trip occurs, the condition
is continuously annunicated in the main control roomn.

Leak detection system bypass switches are provided on a backrow .
panel in the main control room to allow bypassing of certain trip
functions during testing.

7.6-21
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The operator can manually operate valves which are affacted by

the leak detection system during normal operation. W®hen a trip
‘conditions exists, the isolation logic must be reset before

" further manual valve operations can be performed. Hanual reset
switches are provided in the main control room,

There is no vital supporting.system which supplies direct support
for the leak detection systenms.

7.6.12.5 Neutron uonitorinq System-Instrumentation and
mmmmmmm——CONtrols :

The neutron mbnitorinq system consists of six major subhsystens:
.{1) Source range monitor subsystem (SRHN),
(2) 1Intermediate range monitor subsystém (IRY),
(3) Local power range monitor sﬁbsystém (LPRHM) ,
(4) Averaqe power range monitor subsystem (APRY),
(5) Rod‘block ﬁonitor subsystem (RBY), and

(6) Traversing in-core probe subsystem (TIP).

The purpose of +his system is to monitor the power in the core
and provide signals to the RPS ard the rod block portion of the
reactors manual control system. It also provides information for
.operation and control of the reactor.

The IRY and APRM subsystems provide a safety function, and have
heen designed to meet particular requirements established by the
NRC. The LPRM subsystem has been designed to provide a
sufficienrt number of LPRM inputs to the APRM subsystem to meet
the APRY requiremenis. All other portions of the Neutron
Monitoring System have no safety function. The system is
classified as shown in Table 3.2-1. The safety related
subhsystems are qualified in accordance with Sections 3,10 and
3.11.

7.6.12.5.2__Powar_Source
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7.6.1b.2.5 Standhy Gas Treatment System Exhaust Vent

- . S S A e - ——

The descriotion of the instrumentation and its function is
provided in Subsection 11.5.2.1.4.

» - sawe  em

7.6.1b.3 Diesel Generator Initiation-Instrumentation and

Interlocks hetween NSSS systems and non-NSSS systems in Unit 1
and 2 provide the initiation for the start of the diesel
generators and are identified as followvws:

Diesel Generator A Start Signal (one signal each from Units
1 and 2) -

Diesel Generator B Start Signal (6ne signal each from Units
1 and 2) .

Diesel Generator C Start Signal (one signal each from Units
1 and 2) )

Diesel Generator D Start Signal (one %iqnal each from Units
1 and 2) "

e, e g e S e e e e et et s S e Bl e S B s S i e

The initiation circuit for the diesel generator start signal
originates in the NSSS system logic. Hiqh drywell pressure
and/or low reactor water level, arranged in two instrument
channrels taken twice, will initiate each of the four diesel start
circuits. NSSS componenets in the RHR and core spray systems
ar2 utilized. Manual initiation of a RHR or core spray systen
will start the diesel associated with that system. Loss of

of fsite power also automatically initiates diesel start.

Tndividual manual start is also provided on the plant operating
henchhoard.

7.6-51
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P&ID
SYSTEM

M-113
REAC
BLDG
CCW

M~126
INSTRUM
GAS

M-139
MSIV
LEAKAGE
CONTROL
SYSTEM

M-141
NUCLEAR
* BOILER

E OR
NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

BASIS
(1)

PENETR.
NO.
X-24

X-23

X-41
X-21
X-19
X-93
X-87

X-218

X-7A
(8,C,D)

X-7A
(B,C,D)

X-9A

VALVE NO,

TABLE 18.1-10

CONTAINMENT ISOLATION ACTUATION PROVISIONS (12)

HV-11313
-11345.

. HV-11314
~-11346

-

SV-12654A
-126154
SV~-12654B
-126152
SV-12651
-126074
SV-12661
-126072
SV-12605
HV-~12603
SV-12671
~126164

E32-1F001B
(F,K,P)

B21-1F028A
.(B,C,D)
~1F022A
(8,C,D)
B21-1F016
=1F019
B21-1F032A

AUTOMATIC
VALVE ACTUATION
ACTUATION SIGNALS (2)
AT F,G
AL F,G
AT F,G
AT F,G
RM -
CKV -
RM -
CKV -
AT F,G
CKV -
AL B,F
CKV -
AL F,G
AT F,G
AL . B,F
CKV -
AC (3)
AL (a)
AT (a)
AT (a)
AT (a)
RM -

AUTO OPEN
ON ISO SET

NO
NO
NO
NO

N/A

NO
NO

NO
NO

-

Page 1

OTHER
REMARKS

(6)
(6)
(6)
(6)

(4) (11)
(4) (11)

(4)
(4)
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P&ID
SYSTEM

M-141
NUCLEAR
BOILER
(CONT.)

M-143
REACTOR
RECIRC

M-144
RWCU

M-148
STANDBY
LIQUID
CONTROL

M-149
RCIC

E OR
NE

NE

NE
NE

NE

NE

NE

BASIS
(1)

29.

29.

PENETR.
NO.

X-9B
X-35A,
Cc,D,E,F
X-60B
N-60A

X-31B

X-14

X~9A/B

X-42

X-9A
X-10

X-216

X-245

TABLE 18.1-10 (Continued)

VALVE NO.

B21-1F010A

B21-1F032B
—-1F010B

J004

J004

B31-1F019
-1F020

B31-1FO013A
-1F017A

B31-1F013B
-1F017B

G33-1F001
~-1F004
G33-1F042
-1F104

C41-1F007
~-1F006

~

E51-1F013
E51-1F088
-1F007
-1F008
E51-1F019
-1F021
E51-1F084
-1F062

VALVE -
ACTUATION

CK
RM
CK

AI
AT
CK
XFC
CK
XFC .

AT
AT
RM
RM

AC
AL
AL
AT
AC
CK
AL
AL

AUTOMATIC
ACTUATION

SIGNALS (2)

O

AUTO OPEN
ON ISO SET

NO
NO

NO
YES
YES
YES
N/A
N/A
N/A

Page !!

OTHER
REMARKS

(5) (11)
(5) (11)







P&ID
SYSTEM

M-149
RCIC
(CONT.)

I3

M-151
RHR

E OR
NE

E

E

NE

o oM oM o)

BASIS
(1)

10.

11.
12.

11.
13.
13.
13.
14,
15.

15.

16.
16.
11.
12.

12.

11.

PENETR.
NO.

X-215

© X-217

X-214

X-17

X-39A
X-13A

X-205A
X-205A
X-204A
X-204A
X-226A
X-246A

X-246B

X-203A
X~203C
X~39B
X-13B

X-12

X-205B

TABLE 18.1-10 (Continued)

VALVE NO.

E51-1F059
~1F040
E51-1F060
-1F028
E51-1F031

L

E11-1F023
-1F022
E11~-1F016A
E11-1F015A
-1F050A
-1F122A
E11-1F028A
El1-1F0l1A
E11-1F028A

E11-1FOL1A’
E11-1F007A

E11-1F055A
~15106A
~1F103A

E11-1F055B
-15106B
-1F103B
~1F097

E11-1F004A

E11-1F004C

E11-1FO016B

E11~1FO15B
~1F050B
-1F1228

E11-1F008
~1F009
-1F126

E11-1F028B

VALVE
ACTUATION

RM
CK
RM
CK
RM

AT
Al
AC
AC
AC
AC
AC
Al
AC
Al
AC
PSV
pPsSv

PSv
PSV

PSV

AC
AC
AC
AC
AT
AL
PSV
AC

AUTOMATIC
ACTUATION
SIGNALS (2)

(b)
(b)

F,G

AUTO OPEN
ON ISO SET

NO

(9)

Page 3

OTHER
REMARKS







P&ID
SYSTEM

M-151
RHR:
(CONT.)

M-152
CORE
SPRAY

M-155
HPCI

E OR
NE

NE
E
NE
E
E
E

NE

ol ol oli-
=

" BASIS
(1

13.
14,

16.
16.

17.
17.

18.
18.
19.
19.
20.
20.

21.

.22,
21.
21.
23.
5.

PENETIR.
NO.

X-204B

X-226B
X-203D
X-203B

X-16A

X-16B

X-207A
X-207B
X-208A
X-208B.
X-206A
X-206B

X-11

X-211
X~244
x1210

X-209
X-9B

VALVE NO.

E11-1FO0L1B
E11-1F028B

-1F011B
E11-1F007B
E11-1F004D
E11-1F004B

E21-1F005A
~1F006A
-1F037A

E21-1F005B
-1F006B
~-1F037B

E21-1F015A

E21-1F015B

- E21-1F031A

E21-1F031B
E21-1F001A
E21-1F001B

E41-1F002
~1F003
~1F100

E41-1F012
~1F046

E41-1F079
~1F075

E41-1F066
~1F049

E41-1F042

E41-1F006

+
& N
.
'
- l

TABLE 18.1-10 (Continued)

VALVE

ACTUATION

Al
AC-
Al
AC
RM
RM

AC
RM
<« RM
AC
RM
RM
AC
AC
AC
AC
RM
RM

A
Al
AL-
AC
“CK
AT
Al
RM
CK
AT
AC

AUTOMATIC
ACTUATION
SIGNALS (2)

iR
NOO

.

AUTO OPEN
ON ISO SET

NO
(9)
NO

N/A

(10)
(10).

(10)
(10)
N/A
N/A

-YES
YES
YES
N/A
N/A
N/A

NO
(10)

Page !I
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P&ID
SYSTEM

M-157
CONTMT
ATMOS
CONTROL

E OR
NE

NE

NE

NE

BASIS
(1)

24.

25.
25.

24.

25.
25.
25.
25.

25.

24.

24.

25.

25.

25,

PENETR.
NO.

X-26

X-60A
X-60A

X-202

X-221A

X-238A

X-80C
X-80C

X-80C

X-25

X-201A

X-238B

X-233

X-88B

TABLE 18.1-10- (Continued)

VALVE NO.

HV-1571%
-15713
-15714

SV-15740A
~-15742A

SV-15750A
-15752A

HV-15703
-15704
-15705

SV-15780A
-15782A

SV-15736A
-15734A

SV-15740B
~-15742B

SV-15750B
-15752B

SV-15776B
-15774B
-15767

HV-15722
-15723
-15721
-15724

HV-15725
-15724
-15721
-15723

SV-15734B

-15736B

-15737
SV-15780B

-15782B
SV-15776A

VALVE -
ACTUATION

AT
AT
AL
Al
AL
Al
Al
Al
AL
Al
Al
AT
AT
AL
Al
Al
AT
Al
AL
AL
Al
Al
Al
Al
AT
AL
Al
AL
‘AL
AT
Al
AL
Al
Al
Al

AUTOMATIC
ACTUATION
SIGNALS (2)

-
-

R

-
-

- - - - L 4 - - - - - - - - - - . - -
v w v v v v - w W

-
A

R L

- -
A d

-
-

WS WY IR E ORI s
v v » -
R R R R R B R RO RN Ro R RO RO R R R RO RO RO RO RO R Moo Ro Bo o e Bo Bo Mo Bo
~ =

-

.

AUTO OPEN
ON ISO SET

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

-
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OTHER

REMARKS

(7)
(7)
(7)
(8)
(8)
(8)
(8)
(7)
(7)
(7)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(7
(7
(7
(7)
(7N

(8)-
(8)
(7)
(8)
(8)
(8)




P&ID
SYSTEM

M-157
CONTMT
ATMOS
CONTROL
(CONT.)

M-161
LIQUID
RADWASTE
CONTROL

M-187
REACTOR
BLDG
CHILLED
WATER

E OR
NE

NE

NE
NE
NE
NE
NE
NE
NE

NE

BASIS
(1)

26.

27.

27.

PENETR.
NO.

X-243

X~-72B

X-72A

X-85B
X-85A
X-54
X-53
X-86B
X-86A
X-56

X=-55

TABLE 18.1-10 (Continued)

VALVE NO,

SV-15774A
HV-15766
-15768

HV-16108A1
-16108A2
HV-16116A1
-16116A2

HV-18791A2
-18792B2
HV-18791A1
-18792B1
HV-18781B2
- -18782A2
HV-18781B1
-18782A1
HV-18791B2
-18792A2
HV-18791B1
-18792A1
HV-18781A2
-18782B2
HV-18781A1
-18782B1

VALVE
ACTUATION

AT
Al
AT

AL
Al
AT
AT

AL
AL
Al
AT
AT
Al
AT
AT
AT
Al
AT
Al
Al
AL
AL
Al

AUTOMATIC
ACTUATION
SIGNALS (2)

v Vv v e v

~

v Y N Y v e v

b

I RoBONOR-- - - e B Bl B - B - -~ I -
- a
S QOO0 TE QOGO

AUTO OPEN
ON ISO SET

NO
NO °
NO

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
-NO
NO
NO
NO
NO
NO
NO

Page
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(8)

(11)
(11)
(11)
(11)

(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)
(11)







(N

(2)

(3)

(4)

®-

(6)

(71

SSES-FSAR

TABLE_18.1-10_(Continued) Page 7
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Essential or non-essential classification basis codes are
described in Tablé 18.1-11.

Au+omatic actuation signal codes are described in Table '
18.1-12. Actuation signals not for Primary Containment or
for system isolation are no% listed. All power-operated
isolation valves are capable of remote-manual operation from
the Control Room.

E32-1F001B automatic actuation signal is dependent upon
action of MSIV's, time, RPV pressure. The valve is normally
closed and interlocked when RPV pressure is greater than 35
psiq. The valve cannot be opened unless the inboard ¥SIV is
closed. Information presented is representative of that for
main steam lines B, C and D.

Automatic signal for isolation UA can be byéassed (B21-S25A, B, C, D) when
the mode switch is not in Run, turbine stop _valves are closed, and RPV pressure
is less than the high pressure scram setpoint.

Peactor recirculation system sample line valves B31-1F019

ard 17020 receive hiqh radiation signals for isola*ion but
since the line does not provide an open path from the
containment to the environs, the radiation isolation signal
may he considz2rsd a diverse signal in accordance with

Standard Review Plan 6.2.4., This -judgement is based on our
definition of an open path as a direct, unireated path to

the outside environment.

Ei+ther valve op=zning (or closing) will energize a common
op2n (close) status liqht. HS-11314 controls both valves.
Typical for HV-11345 and HV-11346,

Closes on M“ILOCA" signal bhut can he reopened after 45
minutes. Valves can be administratively reopened if the
high drywell pressure is due to plant heat up or loss of
dryvell cooler. !






(9)

- -

0 (10)

{11)

(12}

SSES-FSAR

TABLE_18.1-10_(Continued) v Page 8

0 (8) Closed on "LOCAY" signal but can be reopened after 10

minutes. :

Initiation reset will automatically reopen valve if valve
handswitch is in open position. - ,

Initiation Teset will not automatically reopen valve.

Preumatic actuated valve.

Hand valves and instrument sersing line excess flow check
valves dre listed in Tables 6.2-12 and 6.2-12a.

.







(1)

(2)
(3)
(%)

5

(6)

N

(8)

(9)
(10)

(11)

(12)

- (13)
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TABLE_18.1-11
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Closed Cooling Water -, Non-essential since unsed during
rormal operation only. for reactor recirculation pump
cooling, reactor water cleanup and other system components.
Not required for desiqn basis accident situation.
Containment Intstrument Gas - Essential to support safety
equipment.

Instrument Gas - Non-essential support to non-safa+ty related
equipment, and for testing of safety related equipment.

‘Main Steam Line and MSIV Leakage Control System - Non
essential for shutdown. ”

Feedwater Line - Not essential for shutdown but desirable
for makeup water to vessel. Portion between reactor vessel
and outermost containment isolation valve is essential for
HPCI and RCIC in-jection. .

Reactor Core Isoltion Cooling -~ Esseptial for core cooling
following isolation from turbine condenser and feedwater
makeun. )

Reactor Water Cleanup - Not essential during or immediately
following an accident. MHaybe important in long term
recovery operations.

Reactor Water Sampling - Not essential for safe shutdown.
Post-accident samples will be taken utilizing the post-
accident sampling system developed in resvonse +o itenm
IT.B. 3. '

Standby Liquid Con*rol - Essential as backup to CRD systen.

Residual Heat Removal (RHR)} Head Spray - Not essentia% for
safa2 shutdown.

RHR Containment/Suppression Pool Spray - Esseantial for
pressure control.

RHR Shutdown Cooling - Essential to achieve cold shutdown.
RHR,Steam Condensing Recirc./Test Return Line - MNot

essential since not a safety function. Used during hot
standby and pump tests.

ol






14y,

(15)

(16)

(17
(18)

(19)
(20)

(21)

(22)

(23)
(24)
(25)

(26)

(27)

(28)

SSES-FSAR

RHR Pump #inimum Flovw Recirculation -

pumps for safety function.

Page 2

Essential for protect

RHR heat Exchanger Relief Valve Discharge Line - Essential
to protect HX from..overpressurization for usg in safety.

function.

RHR Suppression Pool Suction - Essential for vessel

injection and pool cooling safety functions.

Cora Spray Injection - Essential safety function.

Core Spray Pump Test Return Lines '~ lon—essential.

only during testing of pumps.

Core Spray Pumps Min. Flow Bypass -

punps for safety function.

Core Spray Suppression Pool Suction -

injection safety function.

Used

Essentail to protect

Essential for vessel

High Pressure Coolent Injection (HPCI) Turbine Steam Supply

and Bxhaust-Essential to drive HPCI pump Fo* vessel

injection safety function.

HPCT Punmp Min. Recirc. - Essential to protect pump £for

safety function.

HPCT Supﬁression Pool Suction - Essential for vessel

injection safety function., Backup to Condansate Storaqge

Tank supply.

Containment AtmosSpheric’ Purge - Non-essential vent path to
Standby Gas Treaitment System. Backup to four hydrogen

recombiners.
Containment Atmoshere Sampling -

assessment. ‘

Essential. Nof tequired
for shutdown, but would be necessary for post-accident
¢

Suppression Pool Water Filtration - Not essential.
only for periodic cleanup of pool water.

Liquid Radwaste Collection‘— Non-essential for safe

shutdown.

Used

Reactor Blda. Chilled Water - Non-essential supply to

recirculation pump motor coolers,

drywell coolers.
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TABLE_18.1-11_(Continued)

Reactor Recirc. Pump Seal Water Supply - Non-essential
Recirc. Pump operation is not required for safe shutdown.

TIP Guide Tube Isolation - Non-essential. TIP systen not
required for safe shutdown.
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TABLE_18.1-12

Isolat+ionr actuation signals are listed and
Interlocks and bypasses are identified and
7.3.1.12a.2 and 7.3.1.1b..2... ..

N

described bha2low.
described, in Sections

A _Reactor Vessel Water Level - Low Level 3

B Reactor Vessel Water level - Low Level 2

C ¥ain Steanp Line Radiation - Hiqgh

3] Main.steam Line Flow - High

EA . Reactor Building Steam Line Tunnel Temperature - High

B ” Reactor Building, K Steam Line Tunnel Differential Temperature-High
EC Turbine Building Steam Line‘Tunnel Temperatu:ei- High

F : Drywell Pressure - High

G . Reéctor Vessel Water Level - Low, Low, Low La2vel T

=

+andby Liquid Control System Manual Initiation

J2 RACS Differential PFPlow - High

JB RWCS Differential Pressure - High _

KL BCIC Steam Line Pressure - High

KB . RCIC Steam Supply Pressure - LOW

KC RCIC Turbine Exhaust Diaphragm Pressure - High

KD RCIC Equipment Room Temperature - High

KE RCIC EquipmentwRoom Tenperature - ﬁigh

KF RCIC Pipe Pouting Area Temperature - High

KG RCIC Pipe Routing Area Temperature - High

KH RCTIC Emerqgency Area Cooler Temperature - High
" LA HPCI Steam Line Pressure - Hiqg

LB HPCI Stean supply Pressure - Low







LC

LD

L?
LG
LE
MA
MB

MC

¥B .

Isolation
()
(b)
(c)
(d)
(k)
(1)

. SSES~-FSAR

HPCI Turbine Exhaust Diaphragm Pressure - High
HPCI Equipment Room Temperature - High

HPCI Equiomené-aadﬁ Temperature - High

HPCI ®Emergency Area Cooler Temperature - High
HPCI Pipe Routing Area Temperature -~ High
EPCI:Pipe Routing Area Temperature - High
RHR Equipment Area Differential Temperature - High
RHR Equipment Area Temperature - High

RHR System Flow - High

Turbine First Stage Pressure - Lovw

SGTS Exhaus*t Radiation - High

Main Condenser Vacuum - Low

Reactor Vassel Pressure-- High

RHCS RArea Temperature - Hiqgh

RUCS Area Ventilation Differential Temveratuce - High

Actuation Groupings

B, C, D, E&, EB, EC, P, UA

A, WA, ¥B, MC, UB

B, JA, JB, WA, WB

A, P, A, MB, NC, UB

KA, KB, KC, KD, KE, KF, KG, KH

L», LB, LC, LD, LE, LF, LG, LH




»




RPY . CONTAINMENT

DETAIL - .
(q)

X
i
|
|
i
TC TC 3
MO
DETAIL % Pea ot
(f) - '.—'A‘\:'
I TC >
supp
POOL
REV 1 (7/78)

MO — MOTOR OPERATED
SV — SOLENOID VALVE
TC — TEST CONNECTION

SUSQUEHANNA STEAM ELECTRIC STATION
UKITS 1 AND 2
FINAL SAFETY ANALYSIS REPORT

CONTAINMENT PENETRATION
DETAILS

FIGURE 6.2"'449




n L, Y T

oA

w



¢

. eV Con“(('mmn{' g - . . S -

sY sY

v

Dekil (dd)

SY - go'le‘ﬂol'J Valve
TC - Test (Connection
‘ M- Meauve|

: C SUSQUEHANNA STEAM ELECTRIC STATION
‘ ‘ UNITS 1 AND 2
FINAL SAFETY ANALYSIS REPORT

. CONTAINMENT PENETRATION
DETAILS .

FIGURE 6.2-44n







