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(3) The system shall be designed and constructed
in accordance with Seismic Category I, ASME
coae, Section 111, Class 3 requirements.

{4) The system shall be powered from Class 1E
buses.

(5) The HECW system shall be protected from
missiles in accordance with Subsection
3.5.1.

(6) Design features to preclude the adverse
effects of water hammer are in accordance
with the SRP section addressing the
resolution of USI A-1 discussed in
NUREG-0927.

These features shall include:

(a) an elevated surge tank to keep the
system filled;

(b) vents provided at all high points in the
system;

(c) after any system drainage, venting is
assured by personnel training and
procedures; and

(d) svstem valves are slow acting.

(7) The HECW system shall be protected from
failures of high and medium energy lines as
discussed in Section 3.6.

92.132 System Description

The HVAC emergency cooling water system
consists of subsystems in three divisions.
Division A has one refrigerator and pump and
Division B and C have two refrigerator units, two
pumps, instrumentation and distribution piping
and valves to corresponding cooling coils. A
chemical addition tank is shared by all HECW
divisions. Each HECW division shares a surge
tank with the corresponding division of the RCW
system. The refrigerator capacity is designed to
cool the diesel generator zone and clectrical
equipment room in its division.

The system is shown in Figure 9.2-3. The
refrigerators are located in the control building
as shown in Figures 1.2-20 and 1.2-21. This
system shares the RCW surge tanks which are in
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the reactor building as shown in Figure 1.2-12.
Equipment is listed in Table 9.2-8. Each
cooling coil has a three-way valve controlled by
a room thermostat. Alternately, flow may be
controlled by a temperature control valve.
Condenser cooling is from the corresponding
division of RCW.

Piping and valves for the HECW system, as
well as the cooling water lines from the RCW
system, designed entirely to ASME Code, Section
111, Class 3, Quality Group C, Quality Assurance
B requirements. The extent of this
classification is up to and including drainage
block valves. There are no primary or secondary
containment penetrations within the system. The
HECW system is not expected to contain
radioactivity,

High temperature of the returned cooling
water causes the standby refrigerator unit to
start automatically. Makeup water is supplied
from the MUWP system, at the surge tank. Each
surge tank bas the capacity to replace system
water losses for more than 100 days dus g an
emergency. The only non-safety-related portions
of the HECW divisions are the chemical addition
tank and the piping from the tank to the safety
related valves which isolate the safety related
portions of the system.

Also, see Subsection 9.2.17/ for COL license
information requirements.

92.133 Safety Evaluation

The HECW system is a Seismic Category |
system, protected from flooding and tornado
missiles. All components of the system are
designed to be operable during a loss of normal
power by connection to the ESF buses., See
Tables 8.3-1 and 8.3-2. Redundant components
are provided to ensure that any single component
failure does not preclude system operation in
Divisions B and C. The system is designed to
meet the requirements of Criterion 19 of
JOCFRS)  Beretrehrber sttt ot st me

e
92.134 Tests and Inspection

Initial testing of the system includes per-
formance testing of the refrigerators, pumps and

coils for conformance with design capacity water

929
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1C.1INTRODUCTION

This appendix briefly (a) idenufies the design ¢l-
ements and requirements relauve 1o the prevenuon, mit-
igation, and accommodauon aspects of a full spoctrum |
of plant staton blackout (SBO) events; (b) discusses the |
ability of the ABWR 10 successiully address and wrmi
nale these events: (¢) cites the resulis of evaluauons ol .
ABWR design relative 10 SBO Industry and Regulatory t
requirements; and (d) it examines the specific use of the :
Aliernate AC Power Source (Combustion Turbine ,'
Generator) in SBO events ;

This appendix serves as an iegration compendium
relauve to the SBO scenanos and the ABWR systems .
and eguipment descriptions and evaluation provided g
throughout the other SSAR secuons. Thas appendix will :
frecly cite or reference more appropriate and delailed -
discussions else in the SSAR. These will include loss of :
power sequences and equipment capabiliics 10 accom-
maodate them

In summary, the mission of the appendix s (o 1)
describe how the ABWR design addresses plant
SBO event, 1) summarize, ¢lanty and support the i
ABWR design conformance with all SBO re-
quirements, 1) indicaie how the CTG wmegrates in
the plant current SBO protection features. This
new enhanced clectrical power network .in
essence. will result in & significant reduction in the
autended risk associated with this event category
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1C.2 SUMMARY CONCLUSIONS

The described and documenied ABWR design in
the SSAR fully complies with:

(1) ali of the design regulatory requirements reluuve 1o
current determunmistic DBA safety evaluations in-
cluding special event considerauons (¢ g.. GDC
regulauons, regulatory guides), SRP requircments

21 all of the standard design regulatory requirements
relative 10 current PRA evaluations (with only the
use of Off-Site Power sources or On-Sue DG
Power sources afier an 8 hour coping penod).

i3) all of the new ABWR design requirements relative
to current NRC., EPRI and NUMARC guidclines
{with addiuonal use of the CTG & an AAC
SOUrce.

(4} all of the NRC-Swatf DFSER SBO requirements
with On-site/Offsite Power sources. On-Site DGs
sources. and On-Site AAC sources),

(5) the analyses assumptions cited in the ABWR-
SSAR PRA evaluation (Chapier 19 (with both
AAC power source use and without).

The incorporation and use of the combuston tur-
bine generator (CTG) as an aliernate alternaung current
i AAC) power sources sufliciently reduces the risk from
the full spectrum of SBO cvents:

(1) In non-accident SBO events - the AAC is designed
10 provide immediale power o sclectve power
generauon equipment (PIP) busses, aviading any
cquipment damage. Within 10 minules. its can he
made really available 1o power safe shutdown
equipment should ‘hese be a reason 10 do so.

t2) Duning DBA events - the AAC power source can
provide umely (within 10 minutes) emergency
power to emergency core and contanment cooling
equipment with a mimimum amount of operalor uc-
uon or diversion.

(3) During Severe Accidents - extended SBO events,
the AAC has an enihanced capabiiity 10 provide a
wide vanety of power service over long penods of
ume related (o core and containment cooling
radiological aspects, eic.

The current ABWR design features - redundant,
diverse and independent power sources (off-sac, on-site
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DG batteries) can alone ope with an eight hour outage,
However. the AAC can resiore power within 10 minuies
W 1 hour. This sigificantly reduces the exposure of the
powr outage nisk o prolonged SBO events and theur ef-
eCts. Powor restoration within the 10 10 60 minute ume
domain is viewed as being a nisk reducuon significant
clement. Refer also to Subsecuon 19.3.1 5

iC3-1

R e e s e &



ABWR
Standard Plant

.._
o)
e
- }
ad

Amendment

SECTION 1C.3

CONTENTS
Litle

Dewrmnisuc SBO Evaluations
Probabilisuc SBO Evaluations

New Evolutionary Plant Requirements
PL Desian flasi

Of1-Sue AC Power Systems

On-Sue AC Power Syatems

On-Site DC Power Sources

Altiernate AC On-Suc Power Systeimns
Plant SBO Inherencies

SBO Inherencies

Plant Safety Esaluation

Normal and Transicat Operaton

DBA Events

Special Events - SBO (Non-accident)

Severe Accident - SBO (Exiended Ouwages )

Elant SBO Copformance
Current and New NRC Requiroments
EPRI Uulity Requirements Document
NRC DFSER Requiromenis
Regulatory Guide 1.155 Requirements
NUMARC 87-00 Guidchines

Current SSAR Considerations

1C.3-u

2AB10AC
REV C

1C.3-1
1C.3-]
1C.3-1
1C.3-1
1C.3-2
1C.3:2
1C.3-2
1C.3-2
1C.3-2

1C.3-

ta

1C.2:2
1C.3-3
1C.3-3
IC.3-3
1C.3-3
1C.3-3
IC.34
1C.34
1C 34
1C.34
iIC.34
1C34
1C34



ABWR
Standard Plant

1C.3.6.1
1C.3.6.2

1C.3.6.3

Amendment

2IAB100AC
REV C

SECTION 1C.3
CONTENTS (Continued)
Litle
O1t Consid .
Plant Technical Specificauons
Design Interface requirements
Emergency Operatng Proccdures (EOP)
TAAC Aspects
Equipment Qualificauion. Testng and Reliability
Penodic Survesilance, Tesung, Inspecuon and Maintenance
Power Feed Cable Routing
CTG Capabihiuies
| C p Soucce Ouscational Canahilisi
Plant Normal Opcr.‘auun;
Non-Accident SBO Events

Other Capabilitics

1C.3-5
1C 3.5
1C.3-5
IC3-5
1C.3-5
1C.3-5
1C.3-§
1C.3-5
1C.3-5
IC3-6
1C.36
1C.3-6

1C.36



mamaleatta, & b o Ay L L

ABWR
Standard Plant =~

1C.3 DISCUSSION
1C.3.1 Background Information

A brief review of the cvaluauon of the ABWR
SBO evaluauon is gne below

1C.3.1.1 Deterministic SBO Evaluations

Early tradivonal NRC requirements focused on
determmmstic  safety evaluation principles which
included comphiance with GDCs, RGs, SRPs. Chapter
15 analyses address only short erm SBO events. The
ABWR design 15 evaluated and included in Chapter 15
Recovery power sources includes only DOs  Other
SSAR secuons usually or primanily address DBA
events, effects. eic. The ABWR SSAR hewever, also
addresses prolonged SBO plant condiuons g ECCS
room heat-ups, eic.). and scenanos

1C.3.1.2 Probabilistic SBO Evaiuations

Later PRA evaluations (¢.g.. guidchnes for PRA
evaluanons) requured assessmeants of the scquences of
scenanos mvolving prolonged 1oss of all off-sie and/or
on-sile power sources). Early PRA evaluations
wdenufied BWR vulnerabilities 10 extended SBO power
outages. These were mainly du¢ to early batieiy
degradation. Later analysis which more realisucally
exammed Lauery loads, theiwr shedding, discharge
patterns, etc. focused on RCICS room temperature
concern.s  These two arcas were subjected o close
scrutiny and were adjusied such that a 4 w0 K hour
coping internal was possible and probable. These
matlers are addressed in the ABWR design. Eight hour
batiery service availability and contnued RCIS use were
specifically evaluated. Evaluations are included in the
appropriate SSAR Sections, Refere to Subscction
832.13.1.

1C.3.1.3 New Evolutionary Plant Requirements

Three sets of new SBO requirements evolved over
the last 10 years., Early in 1984, concern over off-site
power avatlability due 10 weather conditions and the
relabihity of DG units tnggered the first NRC/Industry
Imuauve - SBO Quanttauve Evaluations and Coping
Swdies. A new set of NUMARC relaed guidelines
were developed in 1988 1o establish a swandard plant
SBO vulnerability/avondance (Reference §) protile. also
in 1988, the NRC eswblished and issued specilic SBO
requirements in 10CFRS50.63 (Reference 3 An
evaiuation of ABWR was conducted. Worst casc
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assumplions were used. The coping study showed a 10
hour capability without AC power.

The second inuanve was introduced in 1988 also
by EPRI n thewr Unlity Reguirements NDocument
LRDO it recommended the for ALWR design that an
addiional sue aliernatuve AC power source (AAC)
should be an imegral part of the plant design (Reference
1. That the unit could be reviewed as a equipment
profecuon nvestment 10 be used when ever power
anomalics occur and o serve as @ backup 1o existing
systams. 1t would be a non-safety related component.

The NRC responded with a RG 1,155 revision to
take o account AAC aspects (Reference 4) of both the
URD + NUMARC guidehines.

The third initiative was inroduced by the NRC in
1990, (References | and 2). This imitiative required
thiat an AAC be added w all evolutionary ALWRs and
specitically applicable 10 ABWR design, A series of
requirements were also cited during the ABWR early
review by the NRC. Question and answers relative to
these ceyuirements are an integral part of the SSAR.
The ABWR design long had viewed the benefits of the
AAC. It was included in the design but in a more subtle
manncr in Section 9. The ABWR was also cognizant of
s use for a vanety of power loss-equipment plant
inherent protection (PIP) needs. 1ts adapuability and its
current use 18 not accidental but a product of good
design perspective.  The interaction between the AAC
and the other part of the electrical power distribution
design 1n Chapier 8 (e.g., checks and balances at
elecinicai breakers) have been evaluated. The
incorporation of the AAC into the SBO network 1s,
therctore, in agreement wath all of the previous Secuon
X design considerations,
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1C.3.2 Plant Design Basis

A briel histung of the plant power sources are given
beiow:

1C.3.2.1 Off-Site AC Power Systems

Off-sie transmission sources Connect 1 on-sik
loads are through a set of four transformers. The power
unit-auxiliary, start-up and reserve transformers provide
sulficient power connecuons o sausfy GDC 17 Reter
1o Section 8.2.1 and 8.3.1 for design deails.

1C.3.2.2 On-Site AC Power Systems

Three load groups ecach with a Class 1E safery
related Joads and separat¢ independent non-safeiy oads
and voltage groups - - under 6.9 Ky, 480 V120 VAT
loads are provided. A three ioad DC bus load
arrangement matches the above normal AC feed busses
A set of mvener/charger arrangements enterconnoct AC
and DC sources. Refer 1o Subsection 8.3.1 for detaiied
design aspects and thewr evaluations
1C.3.2.3 On-Site DC Power Sources

A DC power system is provided for salety and
non-safety swiich gear control, control power,
instrumentation, criucal motors, and emergency
lighung  Four independent Class 1E 128 VDC
divisions, three independent non-safety related 125
VDC load groups and one 250 VDC non-safety related
compuier system are provided. Refer to SSAR
Subsection 8.3.2 for detuled design and evaluations,

1C.3.2.4 Alternative AC On-Site Power Systems

A single combustion turbine generator (CTG) acts
as a standby alternauve on-site AC power source. i 1s
prnimarily configured 1o non-safety loads for LOOP
situations. It can be re configured w selective Class |E
loads upon need. The unit 1s identified as an AAC
POWEr source.

Refer 1o Subsection 9.5.11, 831, 8311 1.
K31.1.7.and3.3.14.

The plant electrical design 15 enhanced by a
number of other considerauons,

1C.3.2.5 Plant SBO Inherencies
The ABWR design provides a number of umigue

features. The use of low heat-up 1&C compencnts
reduces the need for HVAC during SBO and exiends the

IABL00AC
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SBO coping mierval out to 8 hours (e.g.. MCR 1&C
wmperature nise will be himued 1o ~30°F due 10 1&C
heut load hmis), The MCR is supplemented by the
more open remote shutdown panel rooms during SBO
cvents. The RCIS room 15 isolated from HPCS and
RHR cquipment and subject only 10 1s own requirement
heatup. External fire pump water makeup sources are
alxo gvanlabig

10326 CTGSBO Inherencies

The CTG can restore HVAC and outher
supportsuxihary services within ten munutes, GTC is
sell contuined and not influenced by turbine building
environmental conditons. CTG 15 not complicated by
plant ESF-type equipment turn-off devices. The CTG s
nol dependont on any house auxaliary service sysiem,
The CTG Can be connected o three different non-saiety
buses (leedwater, circulaung water) and three different
salety relwed buses (three DG ioad buses).

s s U T R S SU—— P p—

I S = Y Sy mm—C

e R e e




]
b x 1
L—--tﬂ‘_ ra——

T T e PR —— AT~ R T T T e T

ABWR

1C.3.3 Plant Safety Evaluation

A brief review of the ABWR design relative 10
various LOOP and SBO situations 15 give beiow

1C.3.3.1 Normal and Transient Operation

The ABWR design operates and reacts similar 1o
any other BWR design on power source periurbations
(e.g.. LOOP), The plant will utihize truditionul
protective and recovery acuons, On loss of power
sources, the plant will search ftor conventional
alternauve sources while sequencing emergency souries
{e.g.. DG). Load shedding and normal reconfigurations
will occur, However, a special extensive analysis of the
ineracuon between aliernaie GTG will be used mitially
10 supply non-safety loads and subsequently © suppls
satety loads hen re-configured to this service by
manual oper... r action. Also refer to Subscctions 8.3 1,
B32and 9.5.11,

1C.3.32 DBA Events

The ABWR design funcuions like other BWR
previous designs under DBA-LOCA conditions.
However, a special comprehensive discussion 1s given
in Subsection 8.3.1.1.7. Agamn, the use of the CTG s
availabie but generally considered unnecessary due 10
the redundant diversity, and independence of the other
power sources (e.2.. DGs). Current analysis do not
expect DBA + LOOPs although the current design basis
assumes no credit for off-site AC. However. if this
scenario ancludes an SBO sequence, the CTG s
available for use in 10 1© 60 mmute interval. Also refer
10 Subsecuon 8.3.1,83.2and 9.5.11.

1C.3.3.3. Special Events - SBO (Non-accident)

The use of the CTG for an extented non-accident
SBO events was envisioned by the NUMARC
guidelines as a crediabie SBO consideration. With
isolation like conditions prevailing, reconfiguration of
the CTG 1o safety load service within 10 munuies 10 60
minutes 18 expected 10 be a fairly normal operawor
acuon. Use of MCR for .pe enure refiguration 1s
expected although front panel contro!l and load breaker
control are possible.

1C.3.3.4 Severe Accident - SBO (Extended Outages)

The use of the CTG for exiended SBO condiuons
15 not expected since the immediate use of CTG will
negaie a potenual prolonged SBO before it can occur.
The CTG s available whenever its use is desirable.

22A81D0AC
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There does not appear 1o be any impediment 10 its use
betore, durning or afier a prolonged SBO event. An
extended SBO alone, the failure of coping equipment,
e, and the need for immediate use of CTG are far
bevond the design basis requirements. However, the
CTG 1s avatlable throughout the event 10 use 10 service
sdiety und non-safety loads,

1C3-3
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1C.3.4 Plant SBO Conformance

A brief review of the ABWR design conformance
10 vanous SBO requirements 15 given below.

1C.3.4.1 Current and New NRC Requirements

The ABWR fully complies with 10CFR50.63
requirements. An 8 hour SBO durauon was chosen 1o
be conservauve. An 8 hour coping study was performed
and the results were accepable. The subject equipment
was demonsurated o have sufficient margin 1o funcuon
as required dunng or after the event. The ABWR 1ully
complies with ALWR requirements.  An aliemative
source was proposed. Procedures 10 cope with SBO wiull
be developed. Traming will be conducied. Religbiliny
and environmental data will be maintained. Equipmnct
qualificanons will be conducied.

A review of the new SBO SECY 90-ti]6
requirements concludes that ABWR s in compliance
with the intent of the ALWR imtiative

1C.3.4.2 EPRI Utility Reguirements Document

The ABWR fully complies with the URD Secuion
11. The mndependent off-site power source connections
are provided. Sufficient on-site power sources,
configurations and battery capabilities are included in
the ABWR design 10 meel specified requirements.,

An alternate AC power source s provided with
sufficient capacity 1o sustain safe shutdown loads. The
CTG rehability shall be 090

The CTG will be periodically tested and
maintained to vendor standards.

A review of the individual requirement concludes
that the ABWR design 1s 1n comphiance with the subject
URD objecuves.

1C.3.4.3 NRC DFSER Requirements

A very comprehensive evaluauon of the SSAR
mformauon related 10 plant LOOPs and SBOs was
conducted by the staff and reported in Subsecuon X.3.9.
Clear and concise requirements of the ABWR design
were listed. The swaff evaluauon concluded that the
current design complies with the SECY ALWR
requirements, with the SBO Ruie and with the
traditional DBA. design basis,
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A thorough review of the NRC-DFSER comments
concluded that ABWR design reflecied in the SSAR
was an agreement with the staft findings. T

10344 Regulatory Guide 1.155 Requirements

A review was conducied of the ABWR design
relative w the RG 1,155 requirements in regards o the
normal cmergency power systems (off-site, on-site, DG,
butieries), reter 1o Subsecuon 8.3.2.2.2. The ABWR 15
in tull agreement with the intent of the SBO guidelines.

A scparate, special review was conducted of the
ABWR-CTG design relauve w RG 1.155. (Specifically
10 RG Secuon 335) The ABWR-CTG design was in
comphunie with the five cited requirements. The use of
the CTG i the ABWR design (less than 1hr SBO)
reducesthe RG compliance considerauons for the
norinal cmergency sources by reducing the coping study
reQuIrements. |

1C.34.5 NUMARC 87-00 Guidelines ' |
relative 1 the NUMARC SBO guidelinefrequirement

report. Special atention was given 1o Appendices A, B
and C relauve 1o the AAC design and its capabilities,

:
A review was conducted of the ABWR design :

The review concluded that the ABWR design and
its evaluauon comply wath the NUMARC guidelines.

Several reguirements are COL  applicant
responsitulity atems (¢.g., EOPS, tesung, maintenance,
eIC. 1,

1C.3.4.6 Current SSAR Considerations

The acuve use of CTG was not iniually part of the
SSAR. Most of the current SBO evaluations are based
on non-ACC avaulability (e.g.. Bhr coping study). The
use of CTG will obvious relax some of the stringent
SQUIPMCNL 4SPECLs.

In summary, the ABWR 1s in full comphance with
all Industry and NRC SBO requirements.

The SBO requirements compliance s reflecied
throughout the SSAR in individual sectons,

iCi4
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1C.3.8 Other Considerations

Several other considerations are singled out for
spectal compliance or requirements atienuon. These are
listed below.

1C.3.5.1 Plant Technical Specifications

The current DBA design basis oriented Tech Specs
will continge 1o be all that's required 10 assure safe and
order - plant operauon, transient accommodation and
accident miugation. There 1s hitle need 10 regquire
surveillance or operational requirements for the CTG
other than those required to assure a relhable and
maintainable plant equipment status for the aliernative
power source. Manufacturers manienance, testing and
imnspecuon requirements will be part of the plant PM
program. Refer 10 SSAR Secuon 16 for Tech Spec
Requirements on other power sources

1C. 152 Design Interface Requirements

Few plant auxtliary service or support sysiem
interfaces exist between the self-contamncd. skid
mounted CTG unit and the plant sysiem serviced by the
CTG. Electrical power cable connecuons 0 the plam
elecurical distnibution system represents one of the few
interface connections. These power cable raceways are
dependent and separaie from other plant elecincal
power distribution cabling. Most operauonal 1&C is on
front panel mounted. Operaung performance
considerations are i the MCR. Connecuon breakers are
at the load ceniers

Diesel o1l support sampling requirements equally
apply w the CTG. They are already cited for the DB in
Subsecuon 9.5.13.13.

1C.3.53 Emergency Operating Procedures (EOP)

Plant EOPs will include considerations relative 10
the use of the CTG under a vanety of plant power
perturbutions conditions. These are considered COL
applicant responsibility nems. The EOP should
consider specific mstrucuons, uming and related maticrs
during SBO events or their sympioms. They shall
specifiy specific operator actions relative 10 emergency
power distribuuon alignments.

1C.3.54 ITAAC Aspects

The CTG is addressed in the Tier | documentation
(ITAAC).
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10355 Equipment Qualification, Testing and
Reliabitiny

The subject CTB must be qualified for s intended
service and reliabality by the vendor/supplier.
Qualiication wsting, inspecuons and reliability shall be
4 COL applicant responsibility item

1C. 356 Periodic Surveillance, Testing, Inspection
and Muaintenance

A svory sinct and comprehensive reliability
assurance program cxist for the normal plant emergency
power system (DGs).  This 1s considered a COL
apphicant uresponsibility ITEM.  Likewise, a
comprehensiverehabdity/availability/surveiaalnce/inspe
cuon and iesong program for the CTG is a COL
apphicant uem

1C. 157 Power Feed Cable Routing

The power feed cable rouung shall be physically
saparaed rom other alternate sources to the extent
pracucal. A suggesied routing is shown in SSAR.

1C.3.58 CTG Capabilities
The CTG will be capable of recharge the plam
batterics during an elongated SBO scenano. The CTG

should be sized 1o carry the necessary safe and orderly
shutdown loads with margin.

1C3-5
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1C.3.6 Alternate AC Power Source
Operational Capabilities

1C.3.6.1 Piant Normal Operation

The normal operauon and configurauon of the on-
siie AC power network and i1s individual power sources
are descnbed in SSAR Subsecuons 8.2.1 and 8 3.1, The
CTG (AAC) sysiem operauonal aunibuies and s
mierconnections are described i Subsection 9.5.12 and
are shown on SSAR Figure 8.3-1

The CTG s designed normally 1o supply standby
power 10 one of the two turbine buildings located (nen-
Class 1E0 6.9 Kv buses which carry the plam
invesiment protecuon (PIP) loads. (The other PIP Lines
receives back-up power from the auxiliary ransiormer
fed from an aliernate off-site power source.) The CTG
automaucally starts on detection of voltage drop of foss
than 70 % or nts downstream bus. When the CTG o
ready 10 synchronize, if the voluge 15 sull deficient,
power automatically wansferred from the uni guxiian
transtormer 1o the CTG. Reter o Figure 8.3-1)

The CTG can also feed non-Cluss 1 buscs
powenng feedwater and recirculating waler pumps.
These buses normally receve power from the und
auxihiary transformer and supply power (o the third bus
(plant investment protection (PIP) in the load group
through a cross-tie. The cross-lie automatically opens
on loss of power but may be manually reclosed o 1 s
desired 10 operate a condensate or feedwates pump from
the combustion turbine or the reserve auxihiary
wransformer which are connectable 1o the PIP buscs.
This cross-ue arrangement allows advantage (o be taken
of the fact that the feedwater pumps are motor driven
through an adjustable speed drive so that they have low
starting currents and can be started and run at low
power. The combustion turbine and reserve auxihary
transformer have sufficient capacity to start either or
hoth of the reactor feedwater and condensate pumps 1 a
load group. This provides three load groups of non-
salety grade equipment in addition 1o the divisional 1E
load groups which may be used to supply water 10 the
reactor vessel in emergencies. (Refere 1o Figure ¥ 3-1)

1€.3.6.2 Non-Accident SBO Events

The CTG s readidy avaiiable 1o provide backup
emergency power service during LOOP or SBO inon
accident) events. The current primary ¢mergency powscr
sources -- diesel generator units - - for complete LOOP
events are discussed in SSAR Subsecuon K311 8 and
the electncal network response 18 given for a wide
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spectrum of LOOP (and LOOP relatcd) events in SSAR
Subscouon 8.3.1.1.7,

The use of the CTG s fairly simple and
stratightorward. Review of Figure 8.3-1 shows that the
CTG can teed safe and orderly shutdown buses through
the realignment of two or three pre-selectad breakers.

The CTG will be up 10 operational sped in 2
munuics and s avadable for bus connection in 10
minuies. The dilference i ume is to allow the normal
primary cmergency sources 10 be used 1o energize
required buses and loads.

EOPs 10 re configure the emergency sources to
required bus/loads will be provided to assure safe and
orderly energizauon of the necessary buses/loads.

1€.3.6.3 Other Capabilities

The CTG can be easily used for other SBO events
mcluding poenuatly projonged SBO scenanos. The
early use of the CTG will normally terminate the SBO
in the 1) minuie 10 | hour interval. Events hike DBA-
LOCAs, site weather condinions, prolonged degradation
of normal emergency sources (eg., DGs) can be
cficcuvely miugated by the use of the CTG opuon.

The CTG can be connected 10 one or more of the
three Safety-related bus divasions; 1o one or more of the
threc non-salety reiated bus divisions: 1o one of the
feedwater and circulaung water buses: to one or more of
the MCR or palnt HVAC chiller systrems: or 10 one or
more of the DC bauery charger divisions.

The operation of the CTG from the MCR and the
unit front pancl in concert with a vanier, of plant system
situation has been evaluated. Comunication between
CTG and other plant locauons has been assured even
duning SBOs.

In summary. the CTG 1s indeed amultt purpose
plant vestment protection sysiem even under most
severe plant conditions of LOOP, SBO and DBAs.

el
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1C.4 CONCLUSIONS
1C.4.1 General Obseryvations

The following general observauons ¢an he con-
Cluded from the SSAR design descripuonand ¢y aluy-
Lions.

i1y The ABWR design tully complies wath a wide
spectrum of SBO NRC requirements, regulations,
regulatory guides and stalf positions and with ex-
wnsive Industry guidclines and requurements

(2) The ABWR design provides a full specirum of
Prevention. mIngaton or accommodaton services
tor a wiade vanoty of SBO events,

(3) The ABWR design SBO ESFs are made up of
wide assortment or neiwaork of diverse, redundant
and independent services, systems, functons and
equipment.

i4) The ABWR design provades a substanual ume in-
wervenuon peniod lor remedial or recovery actions.,

%) The ABWR design has factored in a substantial
amount of plant operatung experience feedback,
equipment reliability and avadability considera-
uons, human man-machine aspects, environmental
considerauons and uuthze basically ume proven
equipment and technologes imto its SBO protec-
BON SEIVILEs,

(67 The CTG provides a significant enhancement (o
the exisung SBO mibgation protection network.

1C.4.2 Specific Observations

Three key areas support the ABWR design capa-
biliues and their compliance with SBO requiremenis.
The cniucaliy imponant elements of the ABWR design
are cued below for each of the key areas.

Re-caablishment of AC power 1o the Class 1E
DRistubuuon System Dunng SBO Events

The ABWR design assures that (1) any one of the
three divisions of RHR will be sufficient 1o safely shut-
down the plant, (2) restoration of AC power 10 any one
division at the end of the ¥ hour coping penod will with
margin be capable of maintaining the plan within re-
quired design himits and 1o permnt completion of plang
shutdown, (3) the three independent diesel gencrators
will be designed with bypass valves for thewr DC
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solefionds such that cach can be started manually without
DC power (ne. assuming the DC batteries are dis-
charged tolowimg ¥ hours of coping), (4) the combus-
uon wrbine generator will be able 1o be started by a
smadler scll-contaimed diesel with 1ts own battery, (5)
AC power trom any one of the three diesel generators
wiil be capable of being manually connected to required
lGads within us associated division without DC control
power, and (6) AT power from the off-sue preferred
sysiem or trom the combusuon urbine generator will be
<apable of being manually connected 10 required loads
within cach of the three Class 1E AC divisions without
DC control power.

Basod on the above considerauons. iis concluded
thut the ABWR design for reesiablishing of AC power
meais the SBO rule

-‘.'\‘]‘-‘ il < Ve

The ABWR design assures that (1) the plant de-
sign 15 10 be such that specitied temperature himis will
not be excecded m the RCIC or required control rooms
tor al lcast 8 hours following swaton blackout, (2)
equipment roquired for the SBO event located in the
RCIC room will be designed and qualified 10 a emper-
ture event an excess of 66°C (2., the specified iempera-
tare limity, (3) equipment required for the SBO event lo-
cated in the main control roem will be designed and
quahiticd 10 a temperature in excess of 122°F (1.e., the
specified temperature limiy, (4) the miual lemperature
in the heat-up calculations of 40°C for the RCIC room
will prevent the equipment from reaching the design
iemperature of 66°C for at least 8 hours, (5) the initial
iemperature in the heat-up calculauons of 26°C for the
main conwrol room will prevent the equipment from
reaching the design temperature of 50°C for at least 8
hours, 161 environments expecied dunng and following
the ¥ hour coping ume through out the piant for the sia-
tion blackout event will not exceed the environment for
which the required safe and orderly shutdown equip-
ment s designed and qualified, (7) the division | batery
will be sized with sufficient capacity to supply all re-
yuired SBO loads without load shedding. and 18 the
RCIC systems will have sufficient capacity and capubil-
1y 1o maintain the plant in a safe shutdown condinion for
¥ hours,

Based on the above considerauons, it 1s concluded
that the ABWR design will be capabie of coping with
the SBO cvent and meet the SBO rule.
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The ABWR design will include a fully qualiticd
alternate AC power source. The staff understands that
this alternate AC power source (1) wall be a combusuon
turbine generawor, (2) wiil be provided with an tmmaod:-
ate fuel supply that is separate from the fuel supply tor
the onsite emergency AC power sysem (1€, 4 scparale
day tank supphied from a common storage wnk . (3 fucl
will be sampied and analyzed consistent with upplicable
standards, (4) will be capable of operaung during and ai-
ter a stavon blackout without any AC support sysicms
powered from the preferred power supply or the
blacked-out units Class 1E power sources affecied by
the event, (5) will be designed 1o power all the normal
and/or Class 1E shutdown loads necessary within 1 hour
or less of the onset of the staton blackout, such that the
plant 1s capable of mamunning core coolmg and con-
tanment miegnty, (6) wall be protecied {rom design ba-
si8 weather events (except seismic and tornado missiles)
10 the extent that there will be no common mode 1ailures
between offsue preferred sources and the combystion
turbine generator power source, (7) will be subyect 1w
guality assarance guidelines commensurate wrth s im-
portarice 1o safety, (B) will have sufficient capacity und
capability 10 supply one division of Class 1E loads, (9;
will have sufficient capacity and capability 1o supply the
normal non-Class 1E loads used for a safe shutdown,
{10y wall undergo factory testing similar o those re-
quired for the Class 1E diesel generator, (11) will not
supply power 10 nuclear satety related equipment except
on condiuon of complete fwlure of the emergency diesc!
gencrators and all offsie power, (12) wall be no single
pormt vulnerabidity with onsiie emurgency AC power
sources, and {13) will be subject to site acceprance wst-
ng. penodic preventalive manienance, INSpection, ew

Based on the above. its concluded that the ABWR
design for the Aliernate AC power supply will compiy
with Regulatory Guide 1.155 and meets the SBO rule

1C.4.3 Special Observations

The response of the ABWR 1o a wide specirum of
SBO events (non-accident LOOP, DBA with LOOP,
external SBO with severe accident consequences) has
heen evaluated both qualitauvely (determinisuc analy -
s151 :.0d quanttatively (probabilistic analysis). The use
of CTG significanily enhances the already significantly
inherent ABWR prevenuon, mitugation and accommoda-
uon capabilives. The stnct compliance with several de-
verse sets of very restricuve requiremants (e.g.. Industry
and NRC ALWR reguirements) further assures the po-
tenually and severe dominaie risk contributor $BO has
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been signilicantly reduced. Refer also 1o NRC ALWR
reduuremnents

1C a2

S e

R Ry S R S R gy SRy S — _— Y W T —




L T T T N I I T T o T T T R r T T I

-

ABWR
Standard Plant

IC.S SUMMARY STATEMENTS

The ABWR design is capabie of prevenung, mu-
igaung and accommodating a wide spectrum of SBO
scenanos with a network of redundant, diverse and in-
dependent emergency power sOUCes.

The ABWR design utlizing the tradions! off-site
and on-site power sources fully complies with all stan-
dard plant SBO requirements (reliable power sources. X
hour coping study, recovery procedurds, €. )

The addiuon of the CTG 1o the plant power network
significantly reduces plant and public nsk from SBO
events. However, its primary purpose 15 10 service a 5 a
back-up power source for aormal LOOP ovents, It can
however, prevent and mitigaté more severe, paientially
prolonged SBO scenarios when necessary
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