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Response to liem 3, Protecyon of Environmentally Sensitive Equipment

The design phtlosophy tor essenual digital equipment of the ABWR cmphasizes the
development of qualified and ested cquipment that is nroven 1o be protecied against
thermal cttects and ovher fallure causes lor tne witended HVYAC envitonmeni with an
added margin for safety. The attached Tables |, 2, 3, and 4 list the idenuty and location
of this environmentally sensitive cquipment (other than the main operator control
console and process computer).

The SSAR. in Scction 8.11, defines the environmental condiuons with respect to
limiting design conditions for satety-related elertrical equipment, and documents the
qualification methods and procedures employed to demonstrate the capability of this
cquipment to perform safery-related funcuons when exposed to the environmental
conditons in their respective locatons. Appendix 31 of the S5AR gives the equipment
qualilication eavironmental design criteria and describes the environmental condition
parameters for the various plant zones.

ABWR cquipr - nt that performs essential protecuon funcuons is installed only in
areas with mild cnvironments. However, 1o ensure reliable operauon under
untavorable condinons, essential ABWR cquipment activated by microprocessor-based
or other solidstate electronic components utilizes a defenscan-depth concept that results
in several levels ol protection against the effects of adverse environments,

Al Al ISLT 1
Al the svstem level, four separated. independent and redundant divisiony of protection
logic and sensors are cstablished. In the Reacior Building, the dala acquisiuon
electronics and actuator control electronics for each division are located in separate,
“clean”, areas with ¢ nirolied environments. In the main control room area, the
divisions of protecuon logic are also separated and operawc in a controlled cnvironment
All data communications herween the main convol room arca and Rcactor Building 13
via fiber opuic cables [{inal trip outputs w the scram pilot valve solenoids and Main
Steam Isolanon Valve (MSIV) solenoids arc hardwired]. The fiber optic cables will
have a fire-retarding proteciive covering per [EEE 383,

Separution of essential divisional instrumentation conforms o IEEE 384 and Regulatory
Guide 1.75. Three-hour fire barric.s are provided between equipment rooms in the
Reactor Butlding. These fire barriers are not provided in the main control room; there
is. b wever, considerable scparaion provided by the location of the divisional back
pancls around the main conuol arca and non-divisional panels (see Figure 1). Ir
addition, the effect of total equipment loss is minimized by the availability of the
Remote Shutdown Sysicm.

All erucal uctuation functions for safetv-related svstems depend on a 2-out-of-4 voting
scheme in each of the lour dasions. The trip status of the four redundant sensors for
cach measured variable is transmitted among all divisions of logic over electrically-
independent. fiber opuc cables, For reactor tnp (seram) and MSIV closure, the unp
cutputs of each division of logic are ulso voted as 2-0ut-ot-4 so that only a confirmed trip
vasults in wevon by the final actuators.
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in both cares of 2-outof4 vo.'ng. a failed or degraded channel can be removed from
service by manuallv bypassing the logic to a Z-out-of-3 condition. Operation in the
presence of various degraded cnvironments is as follows:

2 aaverse conuuuns, such as five, flood or loss of HVAC Gicur m one protectinn
division in ithe Reactor Building, the division will be isolated from the trip logic
by means of the bypass lunction.

b Loss of any onc diisional cquipment cabinet in the main conirol room would
not disable all safcy funcuons. The {ailsafe (de-energize-to-operate) reaclor trip
and MSIV closure (unctions would sull be available after loss of power or signal
transmission. Fven if the {ailure caused the trip output devices to stick closed, the
system would efTectively remain in a 2-0ut-0f-8 condition. Loss of ECCS
initiaton outpuls in any one division is mitigated by the availability of other
emergency cooling systems (independent ECCS in Div. 1. 2, and 3).

«. Inacontrol room accident that results in the talure of multiple protection
divisions, the Remote Shutdown Svsiem and manual scram capability separate
from the clecironic instrumentation provide emergency backup capability.

Microprocessor-base cquipment can lail in complex and subtle ways, but only errors
in the critical data path must be trapped in order to prevent false outputs to the
cquipment acluators

Continuous, on-linc, selt-diagnostics within each microprocessor-based controller
provide error detecuon of lost or corrupted data or broken cables throughout the safety
system channels. 11 & fire or llood in o Reactor Building area damages the data

ransmission capabiliny of » division ol Insurwmentauon, the crrors are detected and the
fatlure 18 annunciated m the conrol room

Lrror detection capatnlity includes data checks (reasonableness, bounds checking),
RAM and ROM checks, program flow checks and program timing via watchdog
timers. System hardware 15 also momiored for shorted, open, and oscillating inputs
and outputs, and high or low power supply voltages.

In additon to direct detection of data crrors, fire detecuon devices /smoke detectors and
product-of-combustion detectors) locaied 1a the divisional Emergency Electrical

Equipment Rooms in the Reactor Buildingwill alert the operator in the main control
room to fire in the area.

All solid-state components for th. protecuon systems will be qualified for Class 1E
service and a 190 year qualified radiauon lite in the location wnere they are installed.
Low power semiconductor technology (CMOS. low-nower Schottky, cie.) will be
employed to the maximum extent possible. All equipment will be designed o operate
with loss of HVAC; cooling fans are not speatied as part of the cabinet design. Normal
operation s presently speatied trom 550 *C (73 °C test) and 0-90% RH, non-
condensing. However, all Class 1L equipment will be designed with MIT-SPEC
semiconductors that meet MIL-STD 883C. These components are hermetically-scaled
and will operate 1o 110°C (125 °C wst)
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Remote Multiplexing
Units with:
Analog signal
conditioning
- A/D converier
- Contact closure inputs
and outputs
“fux control interface

Fiber optic mulupiexing
cables

Control Room
Mulinplexing Uniws with
- Senal 1/Q
« Parallel 170

Mux ¢ontrol interface

Salewv Svstem Logic und

Contol cabinets with:
Digual Trip Modules
Trip Logic Unit

- Salety Svstem Logic -
Unats

« Output Logic Units

- Load Drivers

- Bypass Control Unit
Surveillance Test
Controiler

Fiber optic interdivisional
data links

Lmgapon

Reactor Bulding Div. |
kmergency Electrical
Lguipment Room (ouiside
secondary containment),

Between Reactor Building
and man control room in
Div I cable travs or
condual.

Main cantrol room v, 1
back vancl area.

Main control room Div. 1
hack panel area,

Separated from other
divisions by main conuol
area and non-diasional
panels

Cooled by essential Div. |
HVAC.

Non-radioacitve area.

No piping througn area.
Protected by 3-hour fire
barners.

Non-ragioacuve areas.
No cables run in primary
coutainment

Cooled by nwo redundant
safely=rclated HVAC
systems.

Cooled by wwo redundant
safetverelated HVAC
svstems,

Main control room - optical  Cooled by two redundant

transmission medium
provides electrical and
phvsical 1solation.
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satety-related HVAC
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ABWR
Standard Plaot

TABLE 6.2-7 (Continued)
CONTAINMENT ISOLATINAN VAT VE INFOARMATION
CONTAINMENT ATMOSPHERE MONTTORING
POOSA/B  D23FO0GA /B
SAR Fig

Applicable Basis

Ocation

Tvpe C Leak Test

e ALTuahon

wei. Actusdion
rmal Positios

yhutdown Positior
t Ace Position

Pwr Fald Position

at. lso. Sig

PMer Source (Di




ABWR
Standard Plant

[ABLE 62-7 (Continued)
CONTAINMENT (SOLATION VALVE INFORMATION
CONTAINMENT ATMOSPHERE MONITOPRING (Continuved
YSAR Fig

Applhicable Basis

LERKApe L lass

el Actuation
rmal Position
Shutdown Positiar

18t Ace Positior

ont. 156 g
-
asure [ime | sec

Pwr Source (Div
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Standard Plant

TARLE 6.2-7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

RESIDUAL HEAT REMOVAL SYSTEM
WETWELL SPRAY

Valve No,
SSAR Fig

Applable Basis

ESE
Leskage Class

Matation

Pr Artuatwn

S, ALTURT W
Normal Posion
Shwtdown Pusition
Post Ace Position
Pwr Fail Position
Loat lso. Sig

Closure Time (s

Pwy Source (Div

Amendment 17




Valve No.,

SSAR Fig
Applicable Basis
Fluid

Line Sae

ESF

Laakage Class
Location

Type C Leak Test
Valve Type
Cperator

Pri Actuation

Sec, Actuation
Normal Posiiton
Shutdown Position
Post Acc Position
Pwr Fail Position
Cone. Iso. Sig, "
Closure Time (sec)

Pwr Source (Div)

Amendment 17

§
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TABLE 6.2-7 (Continued)
CONTAINMENT ISOUATICON VALVE INFORMATION

RESIDUAL HEAT REMOVAL SYSTEM (Continued)

5410
GDC 56(3)
Water

30A

Yes

3

Motor
Elee
Manuai
Shut
Shug
Shut

Sl

0

i

DRYWELL SPRAY
P08 BLLOI?7C E11.FOISC
S.4-10¢ 4108 54108
GDCS6(®) ODCS6(R) GDCs6(R)
Warer Water Water
5CA 350A 50A
Yes Yes Yes
(a) (a) ()

0 0 Q
No(g) No(g) No(g)
Gate Gilobe Gate
Motor Mow.; Motot
Elec Elec Elec.
Manual Manual Manuai
Shut Shut Shut
Shut Shut Shut
Shut Shut Shut
A Asis Asls
N/A N/A N/A
50 50 50

a )] i

62-505
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TABLE 62-7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

RESIDUAL HEAT REMOVAL SYSTEM (Continued)

MINIMUM FLOW LINE
Valve No. EIL.FO2IA  ENFO2IB ENWFO2IC
SSAR Fg S 410 S 410 s410

Applicadle Basis  GDC 36(4) GDC 36 (y) GDC36 ()

Flusd Water Water Wates
Line Size 100A 1004 1004
ESF Yes Yes Yes
Leakage Class (a) (8) )
Location Q 0 o}

| TypeClaakTest  “Noib) No(h) No(h)
Valve Type Gate Gate Cate
Operatar Motor Motor dAator
Pri. Actustion Elec Elec Elec.
Sec. Actuslion Manusl Manual Manval
Normal Position QOpea Open Opea
Shutdown Position  Shut Shut Shut
Past Ace Position Shut Shut Shet
Pt Fall Position At At Asu
Cont1sn.Sig"  N/A N/A N/A
Closure Time (sec) 20 X bl
Pwv Source (Div) i 1§ u

Amendment 17 62506
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TABLE 62-7 (Continued)

CONTAINMENT ISOLATION VALVE INFORMATION

Valve No.

SSAR Fig
Applicable Basls
Fluid

Line Size

ESF

Lankage Class
Location

Type ' Laak Test
Valve Type
Operator

Pri Actuation

Sec. A tuation
Normal Positon
Shutdown Position
Post Azc Position
Pwr Fail Position
Cont. Is0. S"(‘)
Closure Time (sac)

Pwr Souree (Div)

Amendment 17

RESIDUAL HEAT REMOVAL SYSTEM (Continued)
S/P COOLING

E1).FO08A 11.FO31A E11.FOOBR E11.FONB  ELL.FORC Eil-FoaiC
54.10¢ Sall SA-1 54104 54101 54100

apcssly) aDC38(s) ODCs8(y) GDE s6(y) aDCsEl) GDC 56 |y)

Water Water Water Water Water Water
200A 100A J00A 100A 200A 100A
Yes Yes Yes Yes Yes Yes
8} () (s) (a) (a) (2}
@) Q O Q Q Q
NeoQ) Nej) No(y) Nogj) Nog) Nog)
Giote Globe Giobe Clobe Clabe Giobe
Motor Motor Motor Motor Motor Motor
Elec. Elee. Elec. Elec Eles Elec.
Manual Maaual Manval Manuai Manual Manval
Shut Shut Shut Shut Shut Shut
Shut Shut Shut Shut Shut Shut
Shut Shut Shut Shut Shut Shut
Asu Asu Asu As % As Asw
N/A N/A N/A NIA N/A N/A
50 20 50 0 50 20
i I i I m m

4.2-50.7



VYalve No
SSAR Fig

Applicadle Basis

Line Se

ESF

Loskage Class
Location

Type C Leak Test
Valve Type
Operatar

Pri Acrvation

See. Actustion
Normal [ osition
Shutdown Position
Post Ace Position
Pwr Fall Position
Comt. [0, S..{;)
Closure Tlme (sec)

Pywr Sourre (Div)

Amendment 17
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TABLE 6.2.7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

RESIDUAL HEAT REMOVAL SYSTEM (Coutinued)
S/P SUCTION (LPFL)

ELL-FOOLA
410
abe 36 ()
Water

450A

Yes

(8)

Nodi)
Cate
Motor
Elec.

Manua)

Shat

Shut

Ell.FO0B
S0
GDC 56y )
Water
4S0A

Yes

(a)

O

Nedi)

Gate
Motor
Blec.
Manual
Open

Shyt

Shut

BlL.FI01C
54100

GDC S8 ()
Water

4304

Yes

()

Nofi)
Gate
Motor
Elec

Manval

$.2.508
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TABLE 6.2-7 (Continued)

CONTAINMENT ISOLATION VALVE INEDORMATION

Yalve No,
SSAR Fig

Applicable Basis

1 ine Slas

ESF

Leakage Class
Location

Type C Lask Test
Valve Type
Operutor

Pri Actustion

Sec. Actuation
Normal Position
Shotdown Position
Post Ace Position
Per Fail Position
Cont. lso. Sig.
Closure Time (sec)

Pwr Souree (Div)

Ameadment 17

HIGH PRESSURE CORE FLOODER SYSTEM

E2-FI06B
637
GDC 56 (4 )
Water
A0A

Yes

(8)

0

Ned1)

Gate
Motor

Elec
Manual
Shut

Shut

Shut

Adu

N/A

0

u

S/P SUCTION
£22-PO06C
637
GDC 56 (4)
Water
4004
Yes

(a)

Nodi)
Gate

Motor

Manual
Shut
Shut
Shut
Asw

N/A

6.2-50.12
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TABLE 62-7 (Continued)

CONTAINMENT ISOLATION VALVE INFORMATION

Valve No.
SSAR Fig
Applicable Basis

Fluid

Lenkage Class
Location

Type C Leak Test
Valve Type
Oparstor

Pri. Actuation

Sec. Actaation
Normal Position
Shutdown Position
Post Ace Position
Pwr Fall Position
Cont. lso. Sbm
Closure Time (sec)

Fwr Soyree (Div)

A=Ladment 17

E22-FO09B
63N
GDC S6 {w)
Water
1004

Yes

()

O

No(h)
Globe
Mator
Elec.
Manual
Shut

Shut

Shut

As g

N/A

20

AIGH PRESSURE CORE FLOODER SYSTEM (Contioued)

TEST AND MINIMUM FLOW
ER-FI0B ERPORC  ER-FOIC
63T 3% 637
GDC S8 (yy GDC36(,4) ODC6(Y)
Water Water Water
A 100A A
Yu Yes Yes
3 (&) a)

(&) (o} )
Naih) Na(h) Nolh)
Gaie Giobe Cate
Motor Mo Maotor
Fles. Elec Eiee.
Manuai Manval Manval
Shut Shut Shut
Shut Shut Shut
Shut Shut Shwt
Asis AS ALl
N/A N/A N/A
2 20 0

i il ut

6.2:50.13
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standard Plant

FABLE 6.2-7 (Continues

CONTAINMENT ISOLATION VALVE INFORMATION

RLACITUR COLL ISULATIUN COGLAYLY SYSTEM (Continued

MIN. FLOW AND TEST RETURN
valve No
‘-.\\'-‘!r‘

Applicable Basyy

!Vllr A" LN Y

vorma) Position

shutdown Fositwr

losure Time (se

Pwy Souree (Div




ABWR

Star-ard Plant

Valve No,

SSAR Py

Applicsbie Batis

Fluid

Line Shae

ESF

Leakage Cluss

Location

Type C Lonk Test

Valve Type
Operntor
Pri Actuation

Sec, Astuation

Normal Position
Shutdewn Puaition
Post Acc Pasition
Par Fall Position
(¢
Cont lso Sig.
Closore Time (sec)

Pwr Source (Div)

Amendment 17

REACTOR CORE ISOLATION COOLING SYSTEM (Coutinved)

ES1-FO0s

¢ a8

ane 36 (i)
Water

20A

Yes

)

0

Noti)

Cate

Motor

Elec

Remaote Manual
Shut

Shut

Shut

As

RM

<30

TABLE 6.2.7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

S/P SUCTION

13A6100A8
S, A

€2-50.22



ABWR
standard Plant

i ADLL D continued)
CONTAINMENT ISOLATION VALVE INFORMATION

REACTOR CORE ISOLATION COOLING SYSTEM (Continued)
TURBINE EXHAUST
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Staodard Plant
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TABLE 6.2-7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

REACTOR CORE ISOLATION COOLING SYSTEM
VACUUM PUMP DISC HAR Wi
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Standard Plant

Lontinued
CONTAINMENT ISOLATION VALVE INFORMATION
ATMOSPHEKRIC CONTROL SYSTEM
Applucable Basws

ATMOS
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Standard Plant

TARITF 6£2.7 (( ontinved)

CONTAINMENT ISOLATION VALVE INFORMATION

VIAOSPHLARIC CONTRUL SYSTEM (Condnued

SAK B

Applicabie Baiis

shutdown Position
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TABLE 6.2-7 (Continued)
CONTAINMTNT 120LATION VALVE INFORMATION
ATMOSPHERIC CONTROL SYSTEM (Continued)

Valve No. TP TIAFT2A/B TUSFTMAD
SSAR Fig 6.2-35% 6.2-3% 6.2-3%

Appiicable Basis  GDCS6(w)  ODC36(w) GDC26(y)

RG 111 RG 111 RG L1l
Fluid DWATMOS DW ATMOS DW ATMOS
Lune Suze 20A 20A 20A
ESF N No Ne
Leakage Class (a) (a) (2)
Location o O 0
Type C Leak Test No(m) Noim) No(m)
Valve Type Gilobe Giode Globe
Qperater N/A N/A N/A
Pri Actuation Manva Manual Manual
Sec. Actuation N/A NA N/A
Normal Position Open Open Open
Shutdown Position Open Open Open
Post Azc Position Open Open Open
Pwr Fail Position N/A N/A N/A
Cont. Iso Sig""  N/A NJA N/A
Closure Time (sec)  N/A N/A N/A
Per Souree (Div) N/A N/A N/A

Amendment 17 $.2-5027




Yalve Noa
SSAR Fig

Applicable Basu

Fluid

Line Size

ESF

Leskage Class
Location

| Type C Leak Test
Valve Trpe
Operstor

Pri Astustion

Sec. Actustion
Normai Position
Shutdown Position
Post Acc Posliion
Pwr Fail Position
Cont. Isa. Sig.”
Closure Time (sec)

Pwr Soeree (D)

Amendment 17

1100PM ¢ £ HUCLERR B
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13A6100A8
Rev. C

TABLE 6.2-7 (Continued)
CONTAINMENT ISULATON VALY "TWe ORMATION
ATMCSPHERIC CONTROL SYSTEM (Continued)
TIFI%A/B TIFP8AD TIFIKAD TI-FYA/D

6239 6239 6299 62-3%

GDCs6(w) GDCS(y) ODCSE(y) ADC36()

RG 111 RO 111 RO 111 RO11
WW ATMOS WW ATMOS SFH 20 WW ATMOS
20A 20A WA 0A

No No No No

(a) (a) ) (a)

O ) Q 0
No(m) No(m) Noim) Noim)
Giobe Globe Globe Globe
Manuai Manual Manual Manual
N/A N/A N/A N/A
N/A N/A N/A NIA
Open Open Open Opea
Open Open Open Open
Ofse Opea Open Open
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A

6.2.5028
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TABLE 6.2-7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION
vWTMOSPHERIC CONTROL SYSTEM (Continued)
FROLA /1
SSAR Fig

Applicable Basis

rmal Postion

SARigown Positwon

Closure Time (sec
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Standard Plant

FTABLE 6.2-7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMATION

ATMOSFPHERIC CONTROL SYSTEM (Cootinued)

SAR Fig

Applicable Basys

LANAEe | ass

LOCRLON

~Normal Position
shuatdown Posttion
o Ace Positien

Pwy Fail Position

osure 1ip»

Pwr Source (Dyv
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ABWR 23A6100AB
Standard Plant it R

TABLE 6.2-7 (Cor "wued)
CONTAINMENT IDOLATICN VAUVE INFORMATION

FLAMMABILITY CONTROL SYSTEM

Yalve No. T4S-FOO1A T4%-FOO1IB T45-FO02A  T45-FO02B
SSAR Fig 6240 6.240 6,240 6.240
Applicable Basis GDC Sy GDC36(y) GDC36(y) GDC36(y)
Flwia DWATMOS DWATMOS DWATMOS DW ATMOS
Line Size 1204 100A 100A 100A
ESF Yes Yes Yes Yes
Lenkage Class (a) (z) (a) (a)
§ Location 0 Q 0 o}

‘ Type C Leak Test Notu) No(u) No(u) Nou)
Valve Type Gate Cate Gate Gate
Operator Motor Maoior Motor Motor
Pri. Acteation Elee Elec. Elec. Elec
See. Actuation Manua! Magual Marnual Manual
Normal Position Saut Shut Shut Shwt
Shutdown Postion Shut Shut Shut Shut
Post Ace Position Open Open Open Open
Pwr Fadl Position As Asis Asis Asis
Cont. Lea. 5ig. ") AK AK AK AK
Clogure Time (sec) <X <3 <% <3
Pwr Soures (Div) i i 1 I

Amendment 17 6.2-50.33



ABWR
Standard Plant

TABLE 6.2.7 (Continued)
CONTAINMENT ISOLATION VALVE INFORMA 11U,
FLAMMABILITY CONTROL SYSTEM (Continued)
valve No T45-FO0eA 45-FODGR T45.FOC

SSAR Fig
Applicable Basis

Fluid

>eC. Artuaion
Normal Position
Shuidown Position
Post Ace Positios
Par Fall Posttiop
Count, Isa Sig.

Closure Time (sec

Pwr Souree (Div




ABWR
standard Plant

YABLE 6.2-7 (Connnued)

NOTES (Continged

uese valves is always pressurized wilhh witroges gas at a pressure gher than the
ccident peal contmnment pressure. The nitrogen supply in these lines is required for post
canl puligAung nocuon
Uhe outboard side of these valves is always filled wath waieir and pressurized sbove 110% post accadent
peak coptuament pressure. These lines are kept charged with cooling water for cooling eme-gency
wipment necessary for post sccdent mitigation

Abe will be draincd and lested with s
Flammability Cootrol is & closed loop, safety-grade system required to be funstional post acaadent
Vhatever 15 leaking (if any) i returned to the prunary contanment. le additien, during ILRT, these

alves are opened and the lues are subjected 1o Type-A test

ACeC LIDCH LErminale Delow the sumps waler level and are sealed from the containment

alnosphere

thoard side of these valves me provide with a water leg. In addition, these valy
secnon Xl IWYV leak tests




