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19.10 Desmgn and Reliability Assumptions and Insights Related to Systems Quiside of

ABWR Des

credit was taken which are outside of the ABWR design
ns of the Reacwor Service Water (RWS) System outside of the

ycluding the safety related ulumate heat snk (UHS), the poweT Cycie

of the offsite power system and the fire truck which supplies the ac

y - " M "
Mowaltler adqQilion sysierm

5

Reactor Service Water (RSW) Svstem and Salet Related Vlnmate Heat dink (UHS)

ns of the RSW Syut and UHS as defined bv ABWR system
cations provided the bases for PRA fault tree

wal capacity of these configurations 18
!

ds associated with emergency shuidown and post-LLOCA core

d capacines of these systenas are such that any one division
ooling capacity w remove decey heat (provide containment
provided that both pumps and all three heat exchangers in that division are in
operation. {n addition, one reac.or building coohng water (RCW) and one RSW pump
in each loop 1n each divison and iwa RCW heat exchangeri in each division provide
1ty 1o support the core cooling (injecuon) funcuon for ECCS

I hese assumptions were made in both internal event and
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seismic analyses. Developing a plan and implementing procedures for validaung these

capabilities is a COL interface ite.n.

An RSW isolation valve at the discha ge of each pump and in the common header
line on the discharge from both pumps are assumed to automatically close on a high
water level (0.8 meter) in the control building RSW/RCW rooms. In addition, ant-
siphon valves are located in the sysiem to ensure that RSW flow will stop when the RSW
pumps are tipped and the isolation valves remain open. The combined reliability of
either one of the valves closing (one of two in series) or the pump trip/ant-siphion valve
actuation should be less than 1x10% per demand (i.¢., essentially three devices in series

where only one must work for successful termination of the Nood).

Ingighis

The design features and capabilities of the RSW System and UHS contribute to the
reliability of decay heat removal, If a transient ix inioated by an intemal event or a
seismic event while the plant is at power, loss of heat removal is on¢ potential threat
which must be considered. However, since the overpressure protection sysiem rupture
disk provides a very simple and highly reliable means of removing decay heat, the
aumerical reliability of the ulomate heat sink for removing decay i«eat (from an internal

event perspective or from a seismic cvent perspective) iy not particularly significant.

While the plant 1s shutdown and the containment is open, shutdown cooling
provides decay heat remova! and the rupture disk affords no protection. Insights from

the shutdown risk study in Appendix 19Q indicate that there are multiple 1acans of
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Lmowving decay heat dunng shutdowr Even if all decay heat removal systems fail, the
core can be kept covered by injecung waler Lo the reactor vessel using any of several
systems and allowing the water to boil. Appendix 19Q provides guidelines on what

S

svstetns tnay be maintained during shutdown while sull mantaning a high decay heat

removal reliability

The configuration and capabilives of the RWS Sysiem and UHS also contribute to
the reliability of emergency core cooling system performance by removing heat from the

Reactor Building Cooling Water (RCW) System at described in the preceding section

RSW line leak in the control building RSW/RCW room, floot
walter level detectors alert the operator, tnp the RSW pumps and close the isolanon valves
'n the affected division. Insights from the flooding probabilistic risk assessment indicaie

that either the pL..’T‘..;I inp or isolavon valve closure {f‘ﬂf\ﬂt’& must be h\kt(('&kf’.l; in

terminatng the flood in urder o reduce the risk from control building flooding. cor

} lermTanalos

the Nood, ant-siphon valve(s) should be

Luum&%@mmw&
These assumpuons are noted in Table 192 4-2 ney relate to the ability 10 recover

the heat sink given that 1t has been lost




Power Cvcle Healdink Insights

The circulating watet pumps are wripped in the event of 2 turbine building flood
This tip is expected o be s fficiently reliable to assure a neghgibly small addiuon to the
inadvertent piant tnp frequency. fleyond this observation, no special attenton to the

power cvcle heat sink is needed from a PRA perspecuve

Qf:Siga Lower Assum;

I'hese assumptions are noted in Qubsection 16D .8.1.2.4. Avalue of 0.1 loss of offsite

pOWeT events per year was assumer, representing a Q0% confidence value. Credic is also
taken for offsite power recovery and diesel generator recovery, based on operabng

experience. Most of these assumptions are more reflective of the offsite power gnd than

he plant. lowever, Subsection 8.2.5, paragraph (4) s an interiact

analyze the site speg oming power line configuration relative Lo the

ioOn N

ywitchyard equig nspeclons are ncluded in the PRA input to
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reliability assurance program (Appendix 19K)

With § separate safety grade divisions including RCIC which does not require ac

0

power, the combustion turbine generator and the ac-independent water addition system

provided in ABWR, off-site power assumptions are not particulariy significant for ABWR

from an internal event ¢ : \C €% ")'C'Y'JPC’T'\H'(‘
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Fire Touck Assumption

The fire truck provides a backup water source for the ac-independent water addition
system. As noted in Subsection 19.8.1 5.2 an overall reliability for fire water injection was
taken as 0.9 for trangients. This reliability is controlled by operator error rather than
equipment availabiiitv. Itis judged that the following reliability targets (availability on

demand), if satisfied will support the injection functon assumed in the PRA:

fire vuck: 0.9

diesel driven fire water pump: 0.9

These values should be achieved if the actions noted in the PRA input to reliability

assurance (Appendix 19K) are included in the reliability assurance program.

Fire Truck Insighus

The ac-independent water addition system was added to the original ABWR design
to provide a diverse and seismically rugged means of adding water to the reactor vessel
and spraying the drywell. Because of its importance, it is included in the ter 1 design
description, in the PRA input to the reliability assurance program (Appendix 19K) and its
use should be included in the applicants training program. The later is included as an

acton item in Section 19.8.
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