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19.8 Tier | Treatment of Dewign Features ldeatified as lmportant by the FRA

As the PRA was being finalized duning NRC stafl development of the Final Safety

|

Eraluation Report, the PRA was reviewed 10 ideatify the most important PRA-related

ABWR fcatures. The judgement of several engincers was used 1o 1dentfy those features

a»4 capabilities which are snost important in maintaining a low core damage frequency

and in mitigating the conseq aences of an accident should one occur. Achieving both of

these objectives results in a balanced design in that many very diverse features provide

defense in depth o avoid excessive uffsite consequences

The resultz of this review are summanzed in Table 19,81

hrough & For each

feature, reference is provided to the corresponding venifying iITAAC by indicaung the

system number followed by the entry number in the corresponding ITAAC tabie. In

addinon, key subsections of Chapter 19 are identified to allow & reviewer 1o appreciate

the general significance of the feature beyond that identificd here




Table 15.8-1
FRA INPUT TO ITAAC: PREVENTION OF CORE DAMAGE

Chapter 19
Geuneral Capahality Speaific Feature/Capatlity Subsection ITAAC Reference
Redundani Systems Three separaied divisions of 1912 241(RHR) -1,2,3,8,9.18
ECCS and decay heat remowal, 19565 242(HPCF)-1,2, 8,4, 11,10
<CCS pumps abic to pamp 19055113
saturated water.
RHR vessel injection valve which (1913 241 (RHR) -7
admits frre water o the RPV and
drywell spray valve have
handwheels for iocal manual
operation without power.
Automatic depressurization for | 19.1.2 2.1.2 (Nuclear Boiler) - 11,12
ranments and LOCAs 190625
Diversity RCIC capabie of operation for 19.12, 2.4 4(RCIC) - 6 says isclanon fails a8 15
severai hours without AC power, [ 19E 223 on loss of ac. Need 10 add switchover.
and ability to override switchover | 19D 428 4
to makeup water source from 19D.429 f!: 21'? (Direct current power supply) -
CST o0 suppression pool. ’
Combustion Turbine Generator, | 19D 21211 (CTG) -1
connectable 10 at least one of
three safety divisions 1o prowde
ac power.
Ability 10 operate onc HPCF 19D 226 (RSS) -}

pump independent of essential
multip’exing system.
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Tehle 19.8-1

PRA INPUT TO ITAAC: PREVENTION OF CORE DAMAGE (Cootinued )

Geueral Capabnlity

Specific Feature/Capalbxlhity

Chapter 19
Subsection

ITAAC Reference

Diversity

¢ Senmically quahfied ac
independent waier addition
system, including dedicaied
dncntdnetcl(whsdlmdnotbc
scismically qualibed) and
manuzlly operable valves.
Calculated flow rates:

~ for vessel injection, between 050
and 0.60 cubic meters/sec with
RPV 21t ambient pressure. The

shuteff head for RPV injection
should be 1.7 MPa

~ for drywell spray, between 0.50
and .68 cubic meters,/sec with

drywell at ambient presure.

i9.1.2

24 1(RHR) -7

2.15.6 (FPWSS) - 18 (Flow rates will be
added)

Support Systems

e Sufficent cooling capaaty
available in service waler systems
to provide seal and motor
bearing cooling for ECCS core
cooling pumps with onc RCW
and one RSW pump in cach icop
‘n cach divimon and two RCW
beat exchangers in c2ch divinon

operatng

19D 642

2.11.9 (RSW) — {10 be added) Heat
removal capacity witl be compared with
heat removal reguirements by
evalnation of as-built components

i
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Table 19.8-1

PRA INPUT TO ITAAC: PREVENTION OF CORE DAMACE (Contioued)

Chapter 19
General Capability Specific Feature/Capability Sabsection ITAAC Reference
Support Systems Sufficient cooling capacity 19D 6.4.2 2.11.9 (RSW) - (10 be added) Heat
avaiiabie in seTwice water systems rcmonlap-ntywillbcouupucdwnh
ing rach RHR diwsion o heat removal requirements by
remove heat from the RHR heat evaluation of asbult components.
during LOCA with all
pumps and heat exchangers in
that division operating.
Minimize Potennal for Highly reliable reactor proiection | 193.1.3 227 (RPS) -2,4,5
Failure to Shutdown and control rod drive system 1o | 19D.65.2 222(CRD)-2,5,4,9.10
msert control rods. 18D 656
Alternate rod insertion svstem to | 19D 656 No ARI ITAAC yet
prowmide backup and diversity to
control rod drive system.
Aumuiczﬂy initiated standby [ 19313 224(5LC)-1,2,3,4,5.6
contro! system to provide 19D 654
backup shutdown capabohty n

event of fatlure 1o insert coutrol
rodle.
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Tabic 1982
PRA INPUT TO ITAAC: AVOIDANCE OF SUPPRESSION POOL BYPASS

Chapter 19
General Capability Specific Feature /Capability Subscction ITAAC Reference
Aveid Unisolatable RWCU Reactor water cieanup [solation [193.26 26.1 (RWCU) - 3. in addition, scc
Break Valves musi be properly quahfied RWCU EQ entry in Table 3.0 of Tier |
(including scismic) for expecied matcvial.
duty
Reactor water cleanup drain line {19326 2.6.1 (RWCU) — not addressed yet.
includes globe valve which can be
closed by remote manual means.
Control Unssolatabie Reacior water clean-up suction 19326 26.1 (RWCU) — 4 10 be added.
RWCU Break nozzle must be at least 5 feet
abowe the clevation of
the top of the active fuel.
Contro! Unisolatable Reactor water cleanup drain fine 19326 26.1 (RWCU) - 5 Not addressed yet
RWCU Break tie in 1o the sucton hine must be
at least 18 inches above the
planned cievation of the top of
the active fucl.
Avoid Unisolatable RHR Seismically qualified RHR 196.% See RHR EQ enuy in Table 5.0 of
Break isolation pool suction vaive Tier | matenal
Release Paihs to At least 4 SRVs operate in ADS iISE23%% 212 iNuclear Buler) - 11
Suppression Pool mode.
At lcast ten 24" upper vent paths | 19E.2.3 2 2.14 3 (RPV Pedestal) - Figure 2143
from the drywell. shows ten 277 vents. Need to reflect in

tabie.
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Table 19.8-2
PRA INPUT TO ITAAC: AVOIDANCE OF 51 PPRESSION POOL BYPASS (Continwed )

1 Chapter 19
General Capahility Specific Feature/Capalzhty Subsection | TTAAC Reference
| 2 14.3 (RPV Pedestal)- Figure 2.1.4.22
| shows elevation of quencher. Figure
2 14.%a cievation of the bottom ventis
sufficient 1o verify. However, need

yeflect In table

9 143 (RPV Pedestal) - 3 - Figure

% 14 %a is inconsistent with item 3. The
figure shows about 12 feet
submergence L

2 1.2 (Nucicar Boiler) - ?

Figure 2.1.2b shows the valves as
normally open. Isolation addressed
section 243 texi

i

B o e b

! At least 20 ft Suppression pool | 1I9E.2.3 %
level abowe the SRV discharge !

B

At least 15 ft Suppression pool
level ahove the DW vent

—

Valter Rehabahity Main Steamline Drains are dosed
during normal operation

P g

No ITAAC vet to cover thas

Drywell equipment and floor
drain sump discharge hinecs
contain containment isofanon
valves and check vabwes 0 prevent
hackflow 1o other arras

S— ——— i —————

$

B ————————————

f as
{ Valve Controls

ECLCS valves have a2 remotr | 19E.2.3 83 Need ECCS ITAAL
e uwal closure capabnhity ‘ :

— — BN SST—— .
Minimize Leakage Leakage from cqupment 1o ‘ I9E2.3.8 | 2.11.8 (RBCWS) - Not currently
closed cooling water systems 13

highly restricted ! i
- . A

{ addressed




Table 1983
PRA IN™" U TO fMMAAC: MAIN'TTNANCF OF CONTAINMENT INTEGRITY

e ————— e e i ——
| -
’ Chapter 19 ]

§
J General Capability } Specific Feature {apabilin Subsection
i _ " . st PR

e ——Peahc e T : et ey s
| Avoid ‘!wf!'hgm Related * Prowvisions 1o Prowde meried .6 2.14.6 (AC S) -1

| Threas containmeng .8
—e e — e —
21486 (ACS) 5 -6, -8

| Avoid Con inment * Conuminmen OVET pressure 924 i
f&rx:czurai Failure ; protecton system with Tupture | ;
]

;’ disk set-point cstabhshed z;

i 90 psig and nomina] flow rate of

! ; 35 kg /sec when containmens I

| pressure is 90 peig A
—————— S ]

---—.--..7——...-.-—-—_..__,-—.~—-.~ e ————— «._—-+ﬁ_-_._‘.- — - -
,Mim’miu Challenge to * Passive Flooder system i No ITAAC sec 0on yet !
f

H

Containme: ; ~ Ten vajves which open when ;
lower drywei Cmperature !
}

i

|

i

;j’ exceeds 500°F

1 - iP5 Hiers/ see nommal flow rage
1 per valve

for T2 !+ f % — 5
! - : {193 e RHR EQ entry m Tabie 3.0 of

Main enance of
Tier | material f

Suppression Pocl Integrity Apacity
———— i - . L s,

A ———




I'able 1983
PRA INPUT TO ITAAC: MAINTENANCE OF CONTAINMENT INTEGRITY

General Capability

Specific Feature /Capahnlity
p )

Chapter 42
Subsecnon

ITAAC Reference

Avoid Hydrogen Related
Threats

Provisions to provide merted
contanment

1966
1968

2.14.6 (ACS) - |

Avoid Contzinment
Seructural Fallure

Containment ower pressure
prutection system with rupture
disk sei-point estabbabed at

90 pog and nominal flow rate of
35 kg/sec when cortainment
pressure iz 90 pag

19248

2.14.6 (ACS} 5,-6.-8

Minimize Chalienge 0
Contamnment

Pasgve Flooder sysiem:

— Ten valves which open when

lower drywell iemperature
exceeds 500°F

105 Yiers/sec nominal flow rate
pey valve

No ITAAC secoon yet

i
( Maintenance of
Suppr ession Pool Integnity

i

RHR heat exchangor sexsmic
capacity

See RHR £Q entry in Tabic
Tier 1 matenal

e |

e ————— —————————




Tuble 1984
PRA INPUT TO ITAAC: MINIMIZE THREATS FROM INTERNAL FLOODS

T S x T
{ Chapter 19

General Capabxhty Speaibic Feature /Capabrlsty Subsection L ITAAC Reference
92 15.11 (Turbane Building) ~ 5

e e el

Normally closed watertight door I9R 4.3
hetwren mrbine building and
service butiding tunnel

Defense Agziny Turbine
Building Flooding '

Defense Agamsi Contros Control building lower floor icvel 2.15.12 (Control Building) — 2

Building Flooding sensors which alarm at 0.15 meter
and trip RSW pumps and close
RSW isolation valves in affected
division at (.8 meter

2.15.12 (Control Bumiding)

RSW pipe run between control
huildimg and first RSW vaive
outside control building 15
limited to less than 2000 metrrs

length

F CLS rooras have water t.ght
doors which open into corndor ;
TR -

: {2 10 {(Reactor Bunlding)

¢ Reactor buitlding cormdor and
FOCS rooms (Floor B3F )can each
contain largest food source (L.,
equilibrium level wath
SUPPression pool 18 lorwer than
room ceiling ) :

2 15 10 (Reactor Buldhing)

!

-
Defense Against Reacior

Buiding Flooding

(Reacior Builcing)

Reactor building floor BIF
outside secondary contanment
sumps have overfill lines to BSF

cosridor
WIS (SR g




Table 19.8-5
PRA INPUT TO ITAAC: MINIMIZE THREATS FROM INTERNAL FIRES

surrounding each fire area which
inchudes individual safety
divisons. Includes barmers
formed by 1) concrete fire
barner floors, crilingys, and walls:
2) parntions; %) rated fire doors;
4 pcnttra{mn seais for process
pipes and cabie trays; 5) special
assemn blies and constructons; and

6} fire dampers

f Chapter 19 1
General Capabality Specific Feature /Capabihty L-Sutmt;nn ITAAC Reference
- . phamedsar el SRS -
Remote RCIC Operanon » Capabrlity 0 operate RCIC from {19M 411 9 4 4 (RCIC) ~ 11 {needs to be added)
outside the control room 1914.3 Testing will verify operational
19V 6.2 capahelity?
Depressurzanon » Capability to operate four SRV: 19M .3 2 2.6 (RSS) — 1. Needs to specify four.
| from the remote shutdown panei | 19M 6.2
{ Divisional Separanon e Three hour rated Gre barriers 19M.2 2.15.6 (FPS) — 15. + addition: needed
1I9M 4.1 verify by inspection of as bault plant

that safety divisions 2 ‘¢ isolated from
i each other by three P yur rated fire
| barners.

|
|
1




Tabi~ 19.86

PRA INPUT TO ITAAT: MINIMIZE THREATS WHILE SHUTDOWN
9
General Capahality Specific Festure/Capainbity Subsection ITAAC Reference
Decay Heat Remowal * No isolagon of SBC on loss of 19011 241 {(RHR) - 12
RFS logic power 19QC
Decay Hezt Removal and ¢ % ECCS dmsions with support 1907 241 (RHR) -2
Inveniory Control systems physically separated and 242 CIPCF) -1
irdependent
Inventory Control e RPV isolation on low water level | 190042 241 (RHR) - 12
e RHR mode switch antomancally 190 4.1 241 (RHR) - 13
realigns system 19Q.4.2
» AC mdependent water additon 19242 241 {RHR)-7
sysiem
= SDC piping conne<ts to nozzie in | 19Q. 42 2.1 1 {(R=actor Pressure Vesscl
; RPV above top of active fuel System) - 1
Electric Power Availability | * 2 offsite power and 4 cnsts 19Q. 4.4 2.12.1 (Electrical Power Distribution
power sources avaiiabie, System) - 1
physically separated and 2.12.11 {Combustion Turbine
ndependent Generator) — |
21213 (Emergency Daesel Generator
Systemn) - 1, 3
Flood Control * Waiertught doors and floor dramns § 13Q.6, 2.15.10 (Reactor Building) - 2
19R 2.15.12 {Countrol Building) - 2

21511 (Turbine Building) -5
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