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ABWR Chapter 8 DSER Open Items Response

The following is submitted in response to NRC Staff concerns
expressed in Chapter 8 of the ABWR DSER and concerns expressed
in past SSAR Chapter 8 meetings with the NRC staff.

Attachment 1
Clean Revised Chapter 8 of the SSAR

The revisions to the chapter were so extensive that a
marked copy of the text was very difficult to read. This
clean text was prepared for readability. It is not the
final typed version for the SSAR so its format is not the
same as for the future SSAR submittal. The wording of this
version and the versicn to be included in the appropriate
SSAR amendment should be the same. Changes from earlier
revisions are not marked in this text. See attachment 2
for the complete record of text changer.

stachment 2

Marked Chapter 8 of the SSAR

The record of every change that was made in the text
is shown on this marked version. Each change is coded as
to origin and the complete change is marked. The rules for
marking it were as follows:
a. All changes are underlined.

b. Changes were made by addition or deletion only.

e The start and end of a text addition was marked with
"%, An example of an addition is:
IThis is an addition. |

d. The beginning of a deletion was marked with "»>", The
ending of a deletion was marked with "<". An example
of a deletion is:

e, Super deletions were used and were marked with a ">#"
at the beginning and a "<#" at the end. An example of
a super deletion is:

2#This is a ~C |super| ~C >supper< deletion,<#



informa

sSSue







8.1 INTRODUCTION
8.1.1 Utility Grig Description

The description of the utility grio system is
out of the ABWR Stardard Plant scope, noweve!
there are interface reguirements contained in
Section 8.2.3.1 which must be compl ied with by
the Utility.

8.1.2 Electric Power Distribution System

8.1.2.1 Description of Offsite Electrical Power
System

The scope of the offsite electrical power
system includes the entire system from the
termination of the transmission Lines coming into
the switchysrd to the termination of the bus duct
st the terminals of the main generator and at the
input terminals of the circuit breskers for the
7.2V switchgear. The applicent hes design
respors bility for partions of the offsite power
system. The scope split is as defined in the
detailed description of the offsite power system
in Section 8.2.1.1,

The 1500MVA main power trensfurmer 14 & bank of
three single phase transformers. One single
phase instelled spare transformer is provided,

A generator breaker capable of interrupting
the maximun avaiiable fault current is provided,
This allows the generator to be teken off Line
and the main grid to be utilized as & power
source for the unit auxiliery trensformers end
their losds, both Cless ¢ and non-Class 1E.
This 1s also the start-up power source for the
unit,

There are three unit suxilisary

trensformers, comected to supply power to three
approximetely equel losd groups of equipment,
The “Normel Preferred” power feed is from (he
wnit suxilisry transformers so that there
normally are no bus transfers reguired when the
unit is tripped off the Line,

One, three-winding 37.5 MVA unit reserve
suxiliery transformer is supplied to provide
power vin o windisg for the emergency buses ss
or s\ternste to the “Normal Preferred” power.
The other secondary winding supplies reserve
power to the non-safety-relsted buses in the
turbine twilding. This is truly & reserve
transformer because unit startup is accompl ished
from the normal preferred power, which is
backfed from the offsite power grid over the
main power circuit to the unit suxiliery
transtormers. The two low voitage windings of
the resesve transformer sre rated 18,75 MvA
each, The other winding provides the second
Wisite power source for the non-safety-relsted
buses in the turbine building,
8.1.2.2 Description of Onsite AC Power
Distribution System

Three turbine building non safety-related buses
per load group and one reactor building safety
related bus per division receive power from the
single unit puxiliary transformer assigned to
each load group. Load groups A, B and C Line wp
with divisions |, 1] end 111, respectively. One
winding of the reserve suxiliary transformer may
be utilized to supply reserve power tn each of
the ron-safet/-related buses eithsr directly or
indirectly through bus tie breakers. The three
safety-related buses mey be supplied power from
the other winding of the reserve suxilisry
transformer .



A combustion turbine generstor supplies standby

powet to permenent non-safety-releted loads in The Division 1, 11, and 111 steviby AC power
the turbine tuiilding, These loads are grouped on supplies consist of an Iindependent © kv Cless
one of the 6.9V buses per load grow . A powsr 1 diesel generator, one for eath o v ision, Each

supply bus is also provided from the comtustion
turbine to the three Class 1€ medium voltage
buses in the reactor bullding vie breskers that
are normal ly recked out for Divisions | end 111
ano remote manually closed under administrative
control for Division 11.

In general, motors larger than 300 Kv are
suppl fed from the 6.9kv bus, Motors 300kw or
smalier but larger than 1N0KV are supplied power
from &BOV power center switchgear. Motors 100KW
or smaller are supplied power from 480V motor
control centers. The 6.9kV and 4BOV switchgear
single Lline disgrams are shown in Figure 8.3-1,

During normal plant operation all of the non-
Class 1€ buses and two of the Cless 1 buses are
suppl led with power from the turbine generstor
through the unit auxiliary transformers. The
third Class 1 bus 15 supplied from the reserve
trensformer. This third division is inmediately
svailable, without a bus transfer, if the normal
preferred power is lost to the other two
divisions.

Three diesel generator standby AL power
supplies provige a separate onsite source of
power for each class 1€ loed group when normel or
slternate preferred power supplies are not
svai'able. The transfer from the normal
preforred or alternate preferred power supplies
10 the diesel generator is sutomatic, The
transfer back to the normal preferred or the
alternate preferred power source s 8 manual
transfer,




DG mey be comected 1o its respective 6.9Kv Class
1€ switchgear bus through & main circuit breaker
loteted i the switthgear,

The starnchy AL power system (s capable of
providing the required poser to safe.y shutdown
the reactor after (oss of preferred power (LOPP)
and/or loss of coolent accident (LOCA) or to
maintain the safe shutdown cordition end coerate
the Closs 16 sunilinries necessary for plant
sofety during and after shutdown with any one of
the three power (osd groups.,

The plant 480 VAL auxiliary power system
distritates sufficient power for normal
suriliery and Cless VE 480 volt plant loads.
ALl class 16 elements of the suxilisry power
digtribution system are supplied vis the 6.9
Class 1€ switchgear and, therefore, are apable
of being fed by the normal preferred, alternate
preferred, stendoy or combustion turbine
generator power supplies,

The 120 VAL non-Class 1E instrumentation power
system, Figure 8,34, provides power for
non-Class Y€ control andd instrumentation loeds.

The Class YE 120 VAL instrument power systes,
Figure 8.3:4, provides power for Class 1€ plant
rontrols and instrumentetion, The system is
separated Into Divisions ), 11, and 11] with
digtribution panels fed from their respective
divisional sources.

The 125V OC power distribution system pro-
vides four independent and redundant onsite
sources of power for operation of Class V£ DC
loads. The 125v DC non-Class 1E power is
supplied fram three 125V DL Latteries located in
the turbine building. Seperate non-Class 1€ 250V
batteries wre provided to supply uninterruptible
power to the plant computers and non-Class 1€ DC
motors,

The safety system and logic control (SSLC) 1
kKPS and MSIV derives ity powe~ from four
uninterruptible 20 VAC buses. Tne LSLC for the
ECCS derives 1ts power from the four divis ~~s of
125V DC buses. The four buses provide the
redundancy for various instrumentation, logic and
trip circwits and solenoid valves. The SSLC
power supply I8 further described in Subsection
8.1.3.1.1.2.

8.1.2.3 Safety Loads

The safety loads utilize verious Class Y& AC
srcl/or DC sources for instrumentation and motive



or control power or both for all systems required
for sufety. Combinstions of power sources mey be
involved in performing o single safety function,
For exanple, low voltage DU power in the control
logic may provide an sctuation signal to contral
8 6.9V circuit breske. to drive & large
AC-powered pump motur, The systems reguired for
safety yre listed below:

(1) Safety System Logic and Contrel Power
Supplies including the Reactor Protection
System

(¢) Core ard Contairment Cooling Systems
(8) Residua! Weat Removal System (RNR)

(b) High Pressure Core flooder (MPCF) System

(e) Automatic Depressurization System (ADS)

(d) Leak Detection and lsolatior System
(Los)

(e) Reactor Core Isolation Cooling System
(RCIC)

t3) ESF Support Systems

Uiesel generator Sets end Class Y& AC/DC
power distribution systems,

(&

~-

(b) HVAC Emergerncy Cooling water System
(HECW)

(c) Reactor Building Cooling wWater (RCW)
System

{(d) Spent Fuel Pool Cooling System

(e) Starclby Gas Treatment System ($G78)

(f) Reactor Building Tmergency HVAC System
(g) Control Building 4VAC System

| (h) Kigh Pressure Nitrogen Gas Supply Systen
[ (4) 3safe Shutdown Systems

(a) Standoy Liguid Control System (SLCS)

(b) Nuclear Boiler System

(1) Safety/Relief valves (SRvs)
(11) Steam Supply Shutoff Portion

(c) Resicual Meat Removal (RUR) system decay
heat removal

(5) Essentisl Monitoring Systems
() Neutron Honitoring System
(L) Process Radiation Monitoring System
(¢) Contairment Atmosphere Monitoring System

(d) Swporession Pool Temperature Monitering
System

for deteiled Listings of Division I, 11 and
111 loads, see Tables 8.31 ondd 8.3-2.

8.1.3 Design Bases

8.1.3.1 Sefety Design Bases- -Onsite Power

8.1.3.1.1 General Functional Reguirements

8.1.5.1.1.1 Onsite Powes Lystums: -General

ihe unit's totel safety-relsted Load is
divided into three divisions ¢f load groups.
Each load group is fed by an independent 6.9Kv
Class 1E bus, and each load group has sccess to
two offsite and one onsite power source. An
sdditional onsite power source is provided by
the combustion turbine aererator (CT6).

Each of the two normally energized power
feeders are provided for the Division 1, 2 and 3
Class 1€ systems. Normally two load groups are
fed from the normal preferred power source and
the third (cau group is fed .rom the alternate
preferred power scurce. Both feeders are used
during normzl plant operation to prevent
simultanenus deenergization of all divisional
buses on the loss of only one of the offsite
power supplies. The transfer to the alternate
preferred feeder is manual. During the interim,
power is automatically supplied by the diesel
generstors,

The redunciant Class 1€ electrical load groups
Divisions 1, 11, and 111) are provided uith
suparate onsite standby AC power supplies,
electric buses, “istribution cables, controls,
relays and other electricel devices. Redundant
parts of the system are physically separated and
independent to the extent that in




any design besis event with any resulting loss of
equipment, the plant con still be shut down with
either of the remsining two divisions,
Independent racewsy systems are provided to meet
loed growp coeble separation regquirements for
Divistons 1, 11, and 111,

Divisione 1, 11, and 111 standby AL power
suppl les have sufficient capacity to rovide
powet to all their respective loats. Loss of the
normel preferred power supply, B8 devected by
6.9y Class V£ bus under-voltage relays, will
cause the standhy power supp' ‘es Ty start end
connect sutomatically, in suffi-




clent time to maintain the resctor in & safe
condition, safely shut down the reactor or limit
the conseguences of 8 design besis accigent (DRA)
to scceptabie Limite, The standby power supplies
Bre capable of being started and stopped menue!'y
ond pre not 10 be stopped automsticelly during
emergency operation unless reguired to preserve
integrity. Autametic start will also occur on
receipt of & level 1 1/7 signal (WPCH initiste).

The Class Y€ 6.9%v Dovistons 1, 11, sna 111
switchgear buses, and associated 6 9Ky diese!
genetators, 480 VAC distribution systems, 120 VAC
ardd 125 vOC power and control systems conform to
Seismic Cotegory | requiroments end are housed \n
Seismic Cotegory | structures. Seismic
Qualification is in accordance with TEEF Standard
A T

B.1.3.1.1.2 S5.C (Safety System Logic and
tontrol) Power Supply System Design Beses

In order 1o provide redundent, reliable power
of scceptable quel ity and avallability to support
the safety logls and control Tunctions during
rormal, upset and sccident conditions, the
following design bases apply!:

(1) S5LC power has four seperete and |ndenendent
Class 1! inverter constant voltage constant
frequency (CVCF) power supp'1es each backed
by seperate Class 'E batteries.

(2) Provision is made for sutomatic switching to
the slternate bypess supply from its divi-
sion in case of & failure of the inverter
power supply, The inverter power supply 18
synchronized in both frequency and phase
with the alternate bypass supply, so that
unacceptable voltage spikes will be avoided
in case of on e itomatic transfer from normsl
to alternate supply, The SSLC uninterrup-
tible power .upply complies with IFEE std,
LT

£.1.3.1.2 Regulatory Pequirements

The following List of criteria is addressed in
sccordance with Table B.1-1 which ‘s based on
Table 8-1 of the Stardlard Review Flan. In
general, the ABWR is designed in sccordance with
all criteria, Any excentions or ¢clarificetions
are so noted.
£.1.3.1.2.1 General Design Criter’a

tH

1)

8}

(4

(%)

(L}

GOC 2 - Design Bases for Protection against
Naturel Phenomena;

G & - Envirormental and Nissile Design
Bases;

GDC 5 - Shoring of Structures, Systems and
Comporent © ;

The ABWR (s & single unit plant design.
Therefore, this GDC 1s not applicable.

GoC 17 - Electric Power Systems:

GOC 18 - Inspection and Tes.ing of Elec:
tricel Power Systems;

GOr SG - Comtaitment Design Beses.

$.1.3.1.2.2 NRC Reguistory Guides

(&)

(2)

(&3]

()

%)

(&)

kG 1.6 - Independence Between Redundant
Starndly (Onsite) Powe Sources
and Between Their Distribution
Systoms;

RG 1.9 - Selection, Design and Qualifice:
tion of Diesel generator Uni's
Vued os Stondby (Onsite) t.ec-
tric Power Systems at Nuclear
Power Plonts;

G 1.32 - Criteris for Safety-Relaied
Einctric Power Systems for
Nuclear Power Flants;

RG 1.47 - dypassed and Inoperabls Status
Indication for Nuclear . ower
Flant Sefety Syitems;

RG 1.63 - Electric Penetration Assem, s
in Contaimnment Structures for
Light -Water-Cooled Nuclerr Puwer
Plants;

RG 1.7% - Physical !ndepervience of flec-
tric Systems;

Isolation between Class 1E power supp'fes
and non-Class 1E (oads is discussed in
Subsection 8.3.1.1.1,




(7) 86 V.81 - Shered Emergercy ardl Shutdown
Flectric Systems for Multi-Unit
Nuc'ear Power Plants;

The ABWK is designed as & single-unit plant
Theratore, this Reguletory Guidge s not
app. icable. 4

(8) RG 1,006 «  Thermal Overlost Protection for
Electric Hotors on Motor-
Operated Velves; %

(9 RG Y108 < Periodtic Testing of Diesel
Generstor Units Used #s Onsite &)
Electric Power Systems ot
Nuclear Power Plants;

(10) RG 1198 - Periodic Testing of Slectric
Power and Protection Systems;

(11) RG 1,153 - Criteria for Power,
Instramertation, and Controll (4]
Portions of Safety Systems;

(12) RG 1.155 - Stetion @lackout

BTF 1CSE 18 (PSB) - Agplicetion of the
Single failure Criterion to Mamuelly-
Controllad Electricel ly-Operated Valves;

TP 1CS8 20 -« Guidence for Applicstion of
Regulatory Guide 1.47;

BIP PSB 1 - Adequacy of station Electric
Distritt‘on System Voltages;
[See Subsectiun 8.3.1.1.7 (8))

FYer 2 . Lriteria for Alarms and

: tions Associsted with Diesel-
tor Unit Bypassed ond [noperable

Status;

8.1.3.1.2.3 Branch Technical Pasitions 8.1.3.1.2.4 Other SRP Criteris

(1) BIP 1CSB & (PSE) - Requiruments on Motor« (1) NUREG/CR 0660 < Enhancement of Onsite
Operated Va'ves in the ECCS Actiumulator Diesel Generstor Re! iability;
Lines;

This 8TP (g written for Pressurized Weter
Reactor (PWR) plants only and s therefore
not applicable to the ABWR,

(2) BIP ICSE & (PSB) - Use of Diesel generator
Sets for Peaking;
The diesel generstor sets are not used for (2)
pealing in the ABWE design. Therefore, this
criteria is satistied,

Operating procedures and the training of
personnel are outside the scope of the ABWR
Standard Plant, NUREG/CR 0660 is there-
fore imposed as an interface requirement
for the spplicam. See Subsection 8.1.4.2
for interface requirement,

TH] Action ltem 11.E.3.1. - Emergerc; Power
Supply for Pressurizer Hester;

This criteria is applicable only to PURs
ond does not apply to the ABWR.
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| provides a description of the
system design end the performance - uirements
for the offsite power system. The offsite power
systei consists of the electrical circuits and
sssocipted souipment for interconnection to the
offsive trancuissiun syf .em, the plart main
generator, and the onsite power distributic
systems. Included are the plant switchyards, the
main step-up transformers, the unit suxiliary
transformers, the reserve transformer, the high
voltage tie lines from the switchyasrds to the
transforme: s, the isolated phase buses with their
suxiliary systems including relays and lacal
instrumentation and controls, and the
non-segregated phase bus ducts from the unit
suxiliary and reserve trg sformers to the medium
voltage sw'tchgear,

The offsite power system begins at the
terminals on the transmission system side of the
circuit breakers which connect the switching
ciations to the offs (e transmission system and
ends at the terminals of the plant main generstor
and at the circuit bresker input terminals of the
mediium voltage (6.9Kv) switchgear,

Portions of the offsite power system fall
un «7 s G0 ign responsibility of the applicant
. anct are not included in the design
of th- AoWR stenuard plant. It is the
responsibility of al concerned parties to insure
that the total caspleted design of equipment and
systems falling within the scope ot this SSAR
section be in line with the description and
requirements stated in this SSAR, however, See
Section 8.2.3.1.for @ detailed |isting and
description of the power interface requirements.

OF vty

8.2.1.2 tescription of Offsity Power System

The offsite electrical power system within
the scope of the ABWR standard design consists
of the isoleted phase bus duct W to the low
vuitage terminals of the main power transformer,
isolated phase bus duct to the urit suxiliary
transformers, e low voltage generstor bresker,
three unit auxilis y transformers, a reserve
suniliary transformer, and 6.9%Kv comections
from the unit suxilisry and reserve transformers
to the input terminals of the medium voltage
(7.2kv, S00MVA) switchgear, a8 indicat 4 on the
single line diagram, Figure 8.3-1, TYhe main
power transformer, the high voltage leads to the
switchyards, the switchyerds ar~ the suxiliery
equipment for these portions of ..ie system are
in the scope of the applicant, See Section
B.2.3.1 for the interface reguirements for the
equipment in the scope of the applicant.

Air cooled isolated phase bus duct rated 36Ka
is provided for a power feed to the main power
transformer .

A generator breaker is provideJ in the
isolated phase bus duct * . an intermediate
location between the main generator ard the main
power transformer. The generator breaker
provided is capable of interrupting a maximum
fault current of 275KA symmetrical and 340KA
asymmetrical at 5 cycles after initiation of the
fault. This corresponds to the maximum
allcwable interface fauli current specified in
Section £.2.3. The low voltage generstor
breaker aliows the generator to be taken offt
line and the main grid to be utilized as a power
source by backfeeding to the unit auxiliary
transformers end their loads, both Class 1€ and
non-Class 1E. This is also the start-up power
power source for the unit,
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suxiliary transformer has an oil/air reting et 65
degrees centigrece of 37.5Mve for the primery
winding end 18.75Ms4 for each secondary winding.
The forced air/forces oil rating is 62.5 and
31.25/3).25mve respectively. The nurmal losding
of the six transformers is balanced with the
heaviest loaded winding cerrying s load of
17.7Mva  The heoviest transformer loading occurs
when one of the three uni, auxiliary transformers
is out of service with the piat opereting at
full power, Under these conditions the heaviest
loaded winding experiences a load of 21.0Kve,
which is about two thirds of its forced
sir/forced oil rating. See Table 8.2 jem! for @
more detalled summary of the loads.

Discornect Links are provided in the isolated
phase bus duct feeding the unit suxilisry
transformers so that any single failed
transformer may be taken out of service and
operation continued on the other two unit
auxiliary transformers. One of the buses
normally fed by the failed transformer would have
to be picked up on the reserve suxiliary
transformer in order to keep all reactor internal
pumps operating so as to attain full power. The
reserve auxiliary transformer is si.e¢ for this
type uf service,

One, three-wind'ng 37.5MVA unit reserve
transformer s supplied to provide power as an
alternate to the "Normal Preferred" power, One
of the equally rated secondary windinge supplies
reserve power to the nire (three through
cross-ties) non-safety-related buses and the
other winding supplies reserve power to the three
safety-related buses The combined load of the
three safety-related buses is equa .0 the

L/air rating of transformer winding serving
them. This is equal to 60% of 2 forced
air/forced oil rating of the transformer winging.
The transformer is truly a reserve transformer
because unit startup is accomplished from the
normal preferred power, which is backfed over the
main power circuit to the w.it auxilisry
transformers. The reserve auxi'iary transformer
serves ro startup function,

8.2.1.3 Separation

The location of the main trans urmer, unit
suxiligry transformers, and reserve auxiliary
transformer are shown on Figure 8.2-1. The
reserve auxiliary transformer is separated from
the unit auxiliary transformers by a minimum
distance of 50 feet. It is a

reguirement that the 50 foot minimum separation
be maintained by the incaming tie Lines, also,
The transformery are provided .ith oil
collection pits and drains to » sefe disposal
sres.

Referernce is made to Figures 8.3-1 for the
single line disgrams showing the method of
feeding the (oads. Separation of the normal
preferred and siternate preferrod power feeds is
sccomplished by floors and walls over their
rovtes through the turbine, control and reactor
buildings except within the switchgesr rooms
where they must be routed to the same switchgear
lineups. The normal preferrec feeds are routed
sround the outside of the turbine bullding in an
electrical tunel from the unit auniliary
trensformers to the turbine building switchgear
rooms as shown on Figure B8.2-1. (An underground
duct bank is an acceptable slternate.) From
there the feeds to the reactor building exit the
turbine building and continue across the roof on
the divisions 1 and 3 side of the control
bullding (Figure 8.3-1). They drop down the
side of the comrol building in the space
betwesn the control and reactor buildings where
they enter the reactor building and continue on
through the divisions 1 and 3 side of the
reactor building to the respactive
sofety-related switchgear rooms in the reactor
building.

The alternate preferred feads from the
reserve auxiliary transformer are routed inside
the turbine building., The turbine building
switchgear feed from the reserve auxiliary
transformer is routed directly to the turbine
building switchgesr rooms. The feed to the
control building is routed in corridors outs'ile
of the turbine buileing switchgear rooms. ([t
exits the turbire building and crosses the
control building roof on the opposite side of
the control building from the route for the
normal preferred power feeds. The steam tunnel
is located between the normal preferred ‘eeds
ar the alternate preferred feeds across the
stepped roof of the control building. The
alternate preferred power feed turns down
between the control and reactor bu.lding u wi
enters the reactor building on the division 2
side of the



reactor bullding. From there it continues on to
the respective switchgear rooms in the reactor
building.

Instrument end control cables for the unit
suxilisry transformer are to be routed in solid
metal raceways and separate from the normal
preferred power cable receways by a sepsration
thet is eguivalent to that provided for the power
feeds. The reserve auxilisry cables may not
share raceways with any other cables, however.
The instrumentation and controls for the unit
auxiliary transformers and generator breaker may
be routed in the raceways corresponding to the
losa group of their power source,

A combustion turbine supplies standby power to
the non-safety-related turbine building buses
which supply the permenent non-safety-relatad
loads., It is & WMV rated self-contained unit
which is capable of operation without external
auxiliary systems. Although it is located on
site, it is treated as an additional offsite
source in that it supplies power to multiple load
groups of electrical buses,

Manually controlled breakers provide the
capability ~f connecting the combustion turbine
generator to any one of the emergency buses if
all other power sources are lost,

The location of the combustion turbine
generator (CTG) is shown on Figure 8.2°1, The
CTG standby power feed for the turbine building
is royted directly to the switchgear rooms in the
twbine building, The branch to the reactor
building is routed adjacent to the alternate
preferred feeds across the control and reactor
buildings.

As indicated in Section B.1, the utility grid
and the main power transformer are not within the
ABWR Stardard Plant scope. The interface
requirements at the main power transformer are
given in Subsection 8.2.3. All other equipment
downstream of the main power transformer ‘s
included in the ABWR Standard Plant sc ¢x . This
includes the suxiliary transformers, switchyard
components, the main generator, etc., wnich are
assigned by Sk? Saction B.2 as being part of the
“preferred power system”, also called the
“offsite power nystem.” Since GE considers these
components to be “onsite", their description is
provided in Subsection 8.1.2.1.

8.2.2 Anslysis

In accordance with the NRC Standard Review
Plan (KUREG 0800), Table 8-1 and Section 8.2,
the poser distribu®ion system belween the me:in
transformer and the Class 1€ distribution system
interfaces is designed consistent with the
following criteria, su far as it applies to the
non-Cless 1€ equipment, Any exceptions or
clerifications ere so noted,

8.2.2.1 General Design Criteria

n GOC 5 and RG 1.81 - Sharing of
Structures, Systems and Components;

The ABWR is @ single unit plant design.
Therefore, these criteria are not
spplicable.

(2) GDC 17 - Electric Puwer Systems;

As shown in Figure B.3-1, each of the Class
1€ divisionel 6.9 KV M/C buses can receive
power from multiple sources. There are
separate utility feeds from the station grid
(via the main trensformer), and the offsite
line (vie the resirve suxiliary trans-
former). The unit auxiliary transformer
output power feeds and the reserve auxiliary
transformer output power feeds are routed by
tuo completely separate paths through the
turbine building, control building and
reactor building to their destinations in
the emergency electric rooms. Although
these load groups are non-Class 1E, such
separ- ation assures the physical
independence requirements of GDC 17 are
preserved,

The transformers are provided with oil
coliection pits and dravns to @ safe
disposal area, This seperatior ..t the
roquirements of BTP CMEBR 9.5-' <5 iy
therefores deemed adequate.



(3) GDC 18 - Inspection and Testing of
Electrical Power Systems

The low voltage generator breaker must open on
e turbine trip to meintain the normal preferred
power supply to the safety buses. This breaker
carnot be tested during normal operation of the
plant, Genersior



breakers are extremely reliable. There are
publ ished test results showing & reliability
runber of U.9987 fo- 50 close operstions per
vear. This coampares faverably with the
probability of failure from other ceuses of the
normal preferred power supply.

All other equipment can either be tested
during normal plant operation or it is
continual ly tested by virtue of its operstion
during normal plant operation and it remsining in
the came state to supply normal preferred power
to the safety buses following a turbine t-ip.

te) RG's 1,32, 1,47, ond BTP 1CS8 21;

These distribution load groups are non-Class
{E and non-safety related. Therefora, this
criteria is not applicatle.

(5) RG 1.153--Criteria For Power,
Inst umentation and Control Portions of
Safety systems

(6) RG 1.155--Station Blackout

(7) BTP ICSB 11 (PSB) - Stability of Offsite
Power Systems;

See Subsection B.2.3 for interface
requirement

(9) Appendix A to SRP Section 8.2

It is a requirement that the design, testing
and installation of the low voltage
generator breaker meet the specific
guidelines of this appendix, therefore
compliance with the appendix is assured.

8.2.3 Interfaces
8.2.3.1 Offsite Power System Desinn Reguirements

The standard design of the ABWR i1s based on
certain ai- gptions concerning the design
reguirement which will be met by the applicant
in designing the portion of the offsite power
system in his scope, as gefined in Section
8.2.'.1. Those assunptions are listed here 8s
design interface requirements which the applicant
should meet,

(1) In cese of failure of the normal preferred
power supply circuic, slternate preferred power
should normally rerein available to the reserve
euxiliary transformer.

(2) Voltage variations shell be no more than
plus or minus 10 percent of their nominsl value
aurit_ normal steady state operation. Their
shouid be a voltage dip of no more than 20
percent during motor starting. It is expected
that the sizing of the unit auxilisry and
reserve auxiliery transformers, (See Section
8.2.1.2) will insure that this voltage dip
requirement is met.

(3) Maintain the nurmal steady state frequency
of the power system within plus or minus 2
cycles per second of 60 cycles per secornd during
periods of system inatability.

(4) Anzlyze *he site specific configuration of
the incoming power lines ‘¢ assure that the
expected availability of the offsite power is as
good as the assumptions made in performing the
plant probability risk analysis, [f, during
this analysis, it is determined that the
availabiiity of the power from the alternate
preferred power source is significantiy less
reliable than the normal preferred power, normal
operation of all plant buses from the normal
preferred power source is acceptable and
recommended

(5) The main and reserve offsite power circuits
shall he electricaily independent and physically
separated. They shall be connected to switching
stations which are independent and separate.
They shall be connected tc different
transmission systems.

(&) The switching station to which the main
offsite power circuit iy connected shall have at
least two full capacity main buses arranged such
that:

(8) Any incoming or outgoing transmission
line can be switched without affecting
another |ine:

(b) Any single circuit breaker can be
isolated for maintenance without
interrupting service to any circuit;

(c) Faults of 2 single main bus are isolated
witnrout interryoting service to any
circuit,



(7) The mein power transformer shall be three
normally energized sirgle-phase transformers with
an pdditional instalied spere. Provisions shall
be macde to permit connecting and energizing the
spare trancsformer in no more than 12 hours
following 8 failure of one of the normally
energized transformers.

(B) The main transformer shall be designed 1o
meet the recuirements of ANS! Standard £57.12.00,
General Requirements for Liguid- lmmersed
Distribution, Power and Regulsting Transformers.

(¥) Physical separation between transformers and
oil collection shall be provided as stated for
fire protection in Section 9A.4.6.

(10) Circvit breakers and disconnect switches
shall be sized and designed in accordance with
the latest revision of ANS| Standard C37.06,
Preferred Ratings and Related Capabilities for AL
High-voltege Circuit Breakers Rated on a
Symmetrical Current Basis.

(11) Although unit synchronization is normally
through the low voltage generator circuit
breaker, provisions shal! be made to synchronize
the unit through the switching station's circuit
brescers,

{12) ALl relay schemes used for protection of the
offsite power circuits and of the switching
station's equipment shal!l be redundant and
include backup protection features. All preakers
shall be equipped with dual trip coils. Each
redurgiant protection circuit which supplies 2
trip signal shall be connected to a separate trip
coil. ALl equipment and cabling associated with
each redundant system shall be physically
separated.

(13) The dc power needed to operate redundant
pratection and control equipment of the offsite
power system shall be supplied from two separate,
dedicated switchyard batteries, each with a
battery charger fed *rom @ separate ac bus. Each
battery shall be capable of supplying the dc
power required for normal operation of the
switching station's equipment.

(14) Two redundant iow voltage &8¢ power supply
systems shall be provided to supply ec power to
the switching station's auxiliary lcads. Each
system shall be supplied from separate,

indeperdent ac buses. The capacity of each
system shall be sdequate to meet the ac power
requirements for normal operation of the
switching station's squipment .

15) Eoch transfcrmer shall have primary and
backup protective devices. D¢ power to the
primary and backup devices shall be supplied
from separste dc sources,

8.2.3.2 Scope Split Interfaces

The interface point be*ween the ABWR design
and the utility design for the main generator
output is at the cormection of the irolated
phase bus to the main power transformer (ow
voltepe terminals. The rated conditions for
this interface is 1500 MVA at @ power factor of
0.9 and n voltage of 26.325 KV plus or minus 10
per cent, It is a requirement that the utility
provide sufficient impedance in the main power
transformer and the high voltage circuit to
Limit the primary side maximun available fault
current contribution from the system to no more
than 275 KA symmetrical and 340 KA asymmetrical
at 5 cycles from inception of the fault. These
values should be acceptable to most utilities.
when all equipment and system parameters are
known, a refined calculation based on the known
velues with a fault locoted at tha generator
side of the generator breaker may be made., This
may allow & lower impedance for the main power
transformer, if desired.

The second power interface occurs at the high
voltage terminals of the reserve auxilisry
transformer. The rated ioad is 37.5 MVA at a
0.9 power factor. The voltage and frequency
will be the utilities standard with the actual
values to be determined at contract award.
Tolerances are plus or minus 10 per cent of
nominel for voltage and plus or minus 2 per cent
of nominal for fregquency. Ffrequency mey vary
plus or minus 2 cycles per second during periods
of system instability. The maximum allowable
voltage dip during the starting of large motors
is 20 X.



Protective relaying interfaces fur the two
pow:r system interfaces are to be definad during
the detail design phase following contract awa=d.
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8.3 ONSITE POWER SYSIcMS

B 3.1 AC Power Systems

The onsite power system interfaccs with the
offsite power system at the input terminels to
tie supply breckers for the normel and alternate
power foeds to the medium vo age (7.2¢kV)
switchgear. It is & thre; ioad group system with
sach load group consis’ ng of @
non-safety-related and 8 scfety-riis ed portion,
The three load groups of the Class 1€ power
system are independent of esch other. The prin-
cipal elements of the auxilisry AC electric power
systems are shown on the single [ine diagrems
{SLD) in Figure &.3-1, 4, 5 anct 7,

Each Class 1T division has a dedicated diesel
generator, which automatically starts on high
drywel | pressure, lc. reactor vesse! level or
loss of voltage on the divi- sion's 6.9 kv bus.
Each 6.9-kv Class 1E bus feeds it's sssocisted
4BOV unit substation thiough & 6.9-kv/ &80/277
power cester trans- former,

ftandby power i. provided to permanent
non-safety-related (oads in all three load groups
by ¢ combustion gas “urbine (ocated in the
turbine building.

AC power is supplied et 5.9KV for motor |cads
larger than 300kw and trarsform- ed to 480 V for
smeller loads. The 4BOV sysiam is Vurther
transformed into |ower voltege: as re- quired for
ingtruments, lignting, and controis. in general,
motors larges *han 300Kw are supp.ied from the
6.9KV buses. Motors 300KW or smaller but larger
than 100KkW eare supplied powe: form 4BOV
switchgear. Motors 100Kw or sma.ler are suppl ied
power from 480V mator control centers.

See jubsection 8.3.4.9 for interface
reqiurements.

8.3.1.0 Nen-Safety-Related AC Power System

8.3.1.0.1
Non-Safety-Related Medium Voltage Power
Distribution System

The non-safety--elated medium voltage power
distribution system consists of nine 6.9KV buses
divided into three losd groups. The threc loud
group configuration was chosen to match the
mechanical systems which are mestly three trains
(Three feedwater pumps, three circulating water
pumps, three turbine building supply and exhaust
fans).



Within each lvad group ther: ‘s one bus which
suppl ies power productior (os. which do not
provide water to the pressure vessel. Each one
of these buses has access to power from one
winding of its assigned unit asuxiliary
tronsformer. |t also has access to the reserve
suxiliary transformer ss an alternate source if
its unit suxilisry trensformer fails or during
meintenance outages for the normel feed. Bus
transfer 15 manual dead bus transfer and not
sutomatic,

Ancther bus withir each load group supplies power
to pumps which are capable of supplying water to
the pressure vessel during normal power operation
(i.e,, the condensate and feedwater pumps).

These buses normally receive power from the unit
auxiliary transformer and supply power to the
third bus (plant investment protection (PIP)) in
the load group through & cross-tie. The
cross-tie autometically opens on loss of power
but may be manually reclosed if it is desired to
operate a condensate or feedwater pump from the
combustion turbine or the reserve auxiliary
transformer which are connectable to the PIP
buses, This cross-tie arrangement allows
advan'age to be taken of the fact that the
feedwater pumps are motor driven through an
adjustable speed drive so that they have low
storting currents and can be started and run at
low power. The combustion turbine and reserve
auxilisry transformer have sufficient capacity to
sta't either or both the reactor feedwater and
condensate pumps in & (oad group., This provides
three locad groups of non-safety grade equipment
in addition to the divisional 1€ load groups
which may be used to supply water to the reactor
vesse in emergencies,

A third bus supplies power tc permanent
non-safety lnads such as the turbine building
HVAC, the tu “e building service water and the
turbine building closed cocling water systems,

On loss of normal preferred power the cross-tie
to the power production bus is automatically
tripped onen and the permenent non-safety related
bus is autumaticelly transferred (two out of the
three buses in the load groups transfr~) via a
dead bus transfer to the combustion turbine which
automatically starts on loss of power, The
permanent service systems for each load group
eutomatically restart to support their load
groups .

The buses are comprised of ;7 .2KV S00MVA
metsl clad switchgear with a bus full load rating
of 2000A. Maxisum calculated full load short
time current is 1700A. Bus ratings of 3000
amperes are available for the switchgear as



insurance sgainst future load growth, if
necessary. The required interrupting capacity is
41,000 smperes.

The 6.9%V buses supply power to adjustable
speed drives for the feedwater and reactor
internal pumps. These adjustable speed drives
sre designed to the requirements of [EEE Std 519,
Guide for Marmonic Control and Reactive
Compensation of Static Power Converters. Voltage
distortion Limits are as stated in Table 4 of the
1EEE Std,

8.3.1.0.2
Non-Sufety-Related Low Voltage Power Distribution
System

Power for the 480V auxiliaries is supplied
from power centers consisting of 6,9KV/480 volt
transformers and associated metalcled switchgear,
Figure 8.3-1, There are six non-safety-related,
two per load group, power centers, One power
center per load group is supplied power from the
permanent non-safety bus for the (oad group.

8.3.1.0.3 Non-Class 1E Vital AC Power Supply
System

The function of the Non-Class 1€ Vital AC
Power Supply System is to provide reliable 120V
uninterruptible AC power for important non-safety
related (oads that are required for continuity of
power plant operation. The system consists of
three 120V AC uninterruptible constant voltage,
constant frequency (CVCF) power supplies, each
including a static invertur, AC and DC static
transfer switches, o regulating stepdown
transformer (as an altarnate AC power 1upply),
end a distribution panel (Figure 8.3-5). The
primary socurce of power comes from the non-Class
1E AC mctor control centers. The secondary
source is the non-Class 1E 125 VDC central
distribution panels.

There are three automatic switching modes for
the CVCF power supplies, any ot which may be
initisted menually. First, the frequency of the
output of the inverter is normal'y synchronized
with the input AC power. If the irequnecy of the
input power goes out of range, the power supply
switches over to internal synchro~ization to
restore the ‘requercy of its output. Switching
back to external synchronization is sutomatic wrd
occurs if the frequency of thew AC power has heen
restored and maintained for approximately 60
seconds

The second switching mode is from AC to OC for
the power source. [f the voltioe of the input AC
power is less than B8X of the rated voltage, the



input is switched to the DL power suply. The
input is switched back to the AC powe ' after &
“onfirma’ ion period of approvimetely S0 sccods.

The third switcniig mode is betweer the inverter
ond the ,oltage reguleting t-ansiormer. [¥ any
of the conditions isted helow weowr, the power
supply is switched to the ‘uitage igulating
transfoimer,
(8) Output voltege out of reting by more
than plus or mi~s 10 per cont
(b) Dutput frecwincy oyt of rating by more
than plus or winus 3 per cent
(c) Kigh tumpereture insiue of panel
(d) Loss "f contro. nower supply
(e) Commutation teilure
(f) Overcurrent of smoothing condenser
(@) Loss of contral power for pate circuit
(h) Incoming CCR trip
(1) Conling fon trip
Following correction of eny of the asbove events
transfsr beck is by narwal initiation only.

8.3.1.0.« Computer Vital AC Power Supply System
Non-Safety Related)

fwe constant voltage and constent freqguency
power supplies are Ddrovided to power the process
computers. Each of the power supplies consists
of a1 AC to OC rectifier, and @ OC to AC inver-
ter, 2 bypass transformer and DC and AC solid
state trunsfer switches (Figure B.3-5). The
normal feed for the power supplies is from
non-Class 1€ power center supplied from the
permanent non-satety-reiated buses which receive
power fron the combustion turbine if offsite
power is lost. The backup for the normal feeds
is from the 250VDC battery. Each power supply is
provided with a backup AC feed though isolation
transformers and @ static transfer switch. The
backuo feed is provided for alternate use during
maintenance periods. Switching of the power
supe'y 18 similar to that described for the
Non-vital AC power supply system, above. See
Section 8.3.1.0.3,



8.3.1.0 Safety-Related AC Power D stribution
System

8.3.1.1.1 Medium Voltage Safety-Related » wer
Tistribution System

Class '8 AC power loads are divided into three
divisions (Divisions |, 11, and 111), esch fed
from an independent 6.9-kv Class 1€ bus. Luring
normal operation (which includes ell modes of
plant operation; i.e., shutdown, refueling,
startup, and run.), two of the throe divisions
are fed from an offsite nornal preferred power
supply. The remaining division shall be fed from
the alterr-te power source (See Subsection
8.3.4.9).

Each €.9 kV bus has a safety grounding circuit
breaker designed to protect persoriel during
maintenance operations (see2 Figure 8.3-1),

During periods when the buses are energized,
these breakers are racked out (i.e., in the
disconnect position). A control room annunciator
souncts whenever g7, of these breakers are racked
in for cervice,

The interiocks for the bus grounding devices
ar* o6 follows:

(1) Undervoltege releys mst be actusted.

(2) bus Feeder breakers must be in the
disconnect position,

(3) voltage for bus instrumentation aveilsble.

Conversely, the bus feeder brescers are
inetriocked such that they cannot close unless
their wssociated groundiing breakers sre in their
di.connect positions.

Stendby AC power for Class 1E buses is sup-
plied by diesel generators #% 6.9 kv and distri-
buted by the Class 1E power distribution system.
Division 1, 11 and I1] buses are sutomatically
transferred to the diesel generators when the
normal preferred power supply to these buses is
lost,

The division | safety-related bus has one
ron-safety-related load on it. The load is &
vower conter which supplies power to the fine
motion control rod drive (FMCRLY motors,
Although these motors are not safety-related,
the drives may be inserted as a backup tc scram
and are of special fmportance because of this.
It is important that the first available standoby
power be avaiiable for the motors, therefore, @
dizsel supplied bus wes chosen as the first
source of standby ac power and the combustion
turbine as the second backup sourre. Division !
was chosen because it was the most Lightly
loade diesel generator.

The (oad bresker in the division | switchgear
is part of the isolation scheme between the
safety-related power and the non-safety-related
load. In addition to the normal overcurrent
tripping of this isolation breaker, zone
selective interlocking is provided between it
and its upstream Class 1E bus feed breaker.

If fault current flows in the non-Class 1E load,
it is sensed by the Ciass 1€ current device for
the isolation breaker and a trip blocking signal
is sent to the upstream Class 1E feed breaker,
This blocking lasts for about 75 milliseconds.
This allows the isclation breaker to trip in its
normal instantaneous tripping time of 35 to S0
milliseconds, if the magnitude of the fault
current is high enough. This assures that the
fault current has been terminated before the
Class 1E upstream breaker is free to trip. For
fault currents of lesser magnitude, the blocking
delay will time out without ¢ither breaker
tripping, but the isolation breaker will



eventuslly trio and always before the upstresm
breaker. Thig order of tripping is assured by
the coordination between the two bieske:s
provided by long-time pickup, long-time delay
and instantaneaus pickup trip device
characteristics., Tripping of the Cilass 1€ feed
bresker is normal 1or faults which occur on the
Cless YE bus it feeds, Coordination is provided
between the bus main feed breakers and the (oad
breakers.

The 20ne selective interlock is a feature of
the trip unit for the bresker and is tested when
the other featurei such as current set!ing and
long-time delay ere tested,

A pair of interliocked breakers ere provided at
the input to the power center transformer to
supply power to the traraformer from either the
safety-relates diesel generator backed bus or
the non-safety-re/ated combustion turbine backed
bus. Switchover is automatic on loss of power
from the safety-rel.ited source. Switching back
1o the safety-reist i power 18 by manual sction
enly, The bresker in the satety-related leg of
the power supply is Jivision | associsted. The
breaker in the non-sefety-related leg is
non-safety-related on the basis of the
electrical isolation of its controls, the fact
that there are two breakers betweon it and the
Class 1E 6.9KV bus and that the transfer
breakers are interlocked so that only one can be
in the zlosed condition,

The circuits on the output side of the power
center transformer &re non-safety-related on the
basis of the isolstion provided by the two
upstream breakers ard! the power center
transformer. It is also a requirement that they
cannot be classified anything other than
non-safety-related so that they can never be
routed as essociated with <ables of any
safety-related division.

8.3.1.1.2 Low Voltage Safety-Related Power
Distribution
System

8.3.1.1.2.1 Power Centers

Powcr for 480V auxiliaries is supplied from
power centers consisting of &.9-kV/480V
transfor- mers and associated metal clad
switchgear, Fig- ure 8.3-1.

centers supplying Class 1€ (oads are arranged
as independent radial sys- tems, with each 480V
bus fed by its own power transformer. Each 480V
Class 1€ bus in a divi- sion ic physically snd
electricsily irdependent of the other 4BOV buses



in other divisions,

The 480V unit substation breskers supply mo-
tor control centers and motor loads up to



ond including 300KM, Switchgear for the 480V
load centers is of indoor, metal-enclosed type
with drawout circuit breskers. Control power is
from the Cless 1€ 125 VOC power system of the
some division,

8.3.1.1.2.2 Motor Control Centers

The 480 MCCs feed motors FOKW and smaller,
control power trans.ormers, process heaters,
mocor-operated valves and other smcll electri-
solly operated aux iiaries, including 480-120v
urd 480 240V rraneformers. [less 1E motor
control centers are iscle od in separate load
groups corresponding to divisions established by
the 480V unit substations.

Starters for the control of 480V motors smal-
ler than 900w are MCC-mounted, across-the- Line
magnetically operated, air break type. Circuits
leading from the electrical penetration essem-
blies into the contairment area have a fuse in
seriec with the circuit breakers as a backup pro-
tectiun for a fault current in the penetration in
the event of circuit breaker overcurrent or fault
protection failure.

8.3.1.1.3 120/240V Distribution System
Individual trensformers e'd distribution
panels are located in the vicinity of the loads
requiring 120/240V power. This power is used for
Lighting, 120V receptacles and other 120V losds

8.3.1.1.4 Instrument Power Supply Systems



B340
Power System

120V AC Safety-Releted Instrument

Individual transformers supply 120V AC instru-
ment power Figure 8.3-4, Each Class 1€ division:
ol transforme: is supplied from a 4BOV MCC in the
sioe division. There are three divisions, each
backed up by its divisional diesel generator as
the source when the offsite source is lost. Po-
wer is distributed to the individual lsads from
distrrbution panels, and to logic level circuits
through the control room logic panels.

8.3.1.7.4.2 120V AC Sefety Related
Vital AC Power Supply System

£.3.1.1.4.2.1 Constant Voltuge, Constant
Frequency (CVCF) Power Supply for tha Safety
System Logic and Control (SSLC)

The power supply for the S$SI.C is shown in
Figure 8.3-5, with sach of the four buses
supplying power for the independent *rip systems
of the S3LC system. Four constant voltege,
constant ‘requer , (CvLF) control power buses
(Divisions I, 1 ‘1, and 1V) have been
established, They a‘e each normally supplied
indegendently from inverters which, in turn, are
rormal iy supplied power via @ static switch yrom
# rectifier which receives 480V divisional power,
A 125V DC battery provides an alternate source of
power through the static switch,

For Divisions I, 11, and 111, the AC supply is
from a 480 V MCC for each division, The backup
DT supply is via a static switch and a DC/AC
inverter from the 125vOC contral/distribution
board vor the divisian, A cocond static switch
elso is capable of transferring from the inverter
to a direct feed through a woltagr regulsting
transformer from a 480V motor control center for
each of the three divisions.

Since there is no 480V AC Division IV power,
Division LV is fed frum a Division 1| moter
control center. Otherwise, the AL supply far the
Division IV CVCF power supply is similar to the
other three divisions. The DC supply for
Division IV is backed up by a separste Division
IV battery.

The CVCF power supply buses are designed to
provide logic and control power to the four-
division SSLC system that operates the RPS. (The
SSLC for the ECCS derives its power from the 125
VOC power system (Figure 8.3-7)). The AC buses
8.3.1.1.4.2.3 Oparating Configuration

The four 120 VAC essential power supplies op-
erate independently, providing four divisions of
CVCF power supplies for the SSLC. The normal

also supply power to neutron monitoring system
and parts of the process radiation monitoring
system orndd MSIV function in the leak detection
system. Power distribution is arranged to
prevent inadvertent operation of the reactor
scram initiation or MSIV isolation upon loss of
any single power supply.

koutine maintenance can be cordhucted on
equipment associated with the CVCF power supply.
Inve: ters and solid state switches can be
inspected, serviced arxi tested channel by
channel without tripping the RPS logic.

8.3.1.1.4.2.4 (Moved to 8.3.1.0.4)

Components

Each of the four Class 1E CVCF power supplies
inciudes the following componeits:

(1) & power disiribution cabinet, including the
CVCF 120 VAC bus and circuit breakers for
the SSLC loads;

(2) & solid-state inverter, to convert 125 VOC
power to 120 VAL uninterruptible power
supply;

(3) # solid-state transfer switch to sense in-
verter failure and automatically “witch to
alternate 120 VAC power;

(4) a 480v/120V bypess transformer for the al-
ternate power supply;

(5) & solid-state transfer switch to sense AC
input power failure and automaticaily switch
to alternate 125 VOC power,

(6) a manual transfer switch for maintenence.

8.3.1,1.4.2.6 (Deleted)



lineup for each division is through an essential
480 VAC power supply, the AC/DC rectifier, the
inverter and the static transfer switch,

There are three automatic switching modes for
the CVCF power supplies, any of which mey be
initiated manually, First, the frequency of the
output of the inverter is normally synchronized
with the input AC power. [f the frequnecy of the
input power goes nut of range, the power supply
switches over to internal syichronization to
restore the frequency of its output. Switching
back to external svncrronization is avtomatic and
oceurs if the frequency of thew AC power has been
restored and meintained for approximately &0
seconds .

The second switching mode is from AC to DC for
the power source. 1f the voltage of the input AC
power is less than 88X of the rated voltage, the
input is switched to the DC power supply. The
input is swi.tched back to the AL power after &
confirmation period of spproximately 60 seconds,

The third switching mode is between the inverter
and the voltage regulating transformer, 1f any
of the conditions listed below occur, the power
supply is swit:hed tu the voltage regulsting
transformer.
{a) Output voltage out of rating by more
than plus or minus 10 per cent
(b) Output frequency out of rating by more
than plus or minus 3 per cent
(¢) High temperature inside of paneil
(d) Loss of control power supply
(e) Commutation failure
(f) Overcurrent of smoothing condenser
(g) Loss of control power for gate circuit
(h) Incoming MCCB trip
(1) Covling fan trip
Following correction of any of the above events
transfer back is by manual initiation only.

8.3.1.1.4.2.4 Class 1E RPS and MSIV Soleniods
Power Supply

Three of the CVCF power supply buses provide
power to the RPS scram and MSIV solencid valves
as a part of their load. The bus for the RPS A
solencids is supplied by the Division 11 CVCF
power supply. The RPS B solennids bus is
suppliod from the Division 111 CVCF power supply.
The #3 soleniods for the MSIVs are powered from
the Division | CVCF; and the #2 soleniods, from
the Division [l CVCF pewer supply.

8.3.1.1.5 Class 1€ Electric Equipment
Considerations

The foliowing guidelines are utilized for



Class 1E equipment .,

8.3.1.1.5.1 Physicel Seperation and
| ndependence

All electrical equipment is separated in
sccordance with JEEE Std 384, Regulstory Guide
1.75 and General Design Criterion 17, with the
foliowing clarifying interpretations of 1EEE Std
384
(1) Erclosed solid metal raceways are required

for separation between safety-related or
associsted cables of different safety
divisions or between safety-related or
essociated cables and non safety-related
cables if the vertical separation distance
is less than five feet, the horizontal
separation distance is less than three feet
and the cables are in the same fire area;

(2) Both grouwpings of cables requiring
separation per item one must be enclesed in
solid metal raceways.

To meet the provisions of Policy Isy ¢
SECY-89-013, which reiates to fire tolerance,
three hour rated fire barriers are provided
between areas of different safety divisions
throuSoJut the plant except in the primary
containment and the control room complex. See
Section 9.5.1.0 for & detailed description of how
the provisions of the Policy lssue are met.

The overall design objective is to locate the
divisional equipment and its associated con-
trol, instrumentation, electrical supporting
syttems and interconnecting caoling such that
separation is maintained among all divisions
Regundant divisions of electric equipment and
cabling are located in separate rooms or fire
areas wherever possible,

Electric equipment and wiring for the Class 1€
systems which are segregated into separate divi-
sions are separated so that no design basis
event is capable of disabling more than one
division of any ESF total function,



The safety-related divisional AC switchgear,
power centers, battery rooms and DC distribution
panzls and MCCs are located to provide separa:
tion and electrical isolation among the divi-
sions. Seperstion is provided among divisional
cables being routed between the equipment rooms,
the Main Control Room, contairment and other
processing areas. Equipment in these areas is
divided into Divisions 1, 11, 11! and [V and se-
pareted by barriers formed by walls, floc s, and
ceilings. The eauipment (s located to facili-
tate divisional separation of cable trays and to
provide atcess to electrical penet:ation assem-
blies. Exceptions to this separstion objective
are identified and anaiyzed as to equivalency and
scceptability in the fire hazard analy is. (See
Appencix 9A.5)

The penetration assemblies are lo.ated around
the periphery of the containment and at diffe-
rent elevations to facilitate ressonably direct
routing to and from the equipment, Ko penetra-
tion carries cabies of more than one division,

Separation within tne sain control room is
designed in accovdance with |eEE 384, and 1s
discussed in Subsection 8.3,%.4.5.
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requirements of LEEE Std 379 Regulatory Guide
1.118 and |EEE 338 are met.

8.3.1.1.6 Circuit Protection
8.3.1.1.6.1 Philosophy of Protection

Simpiicity of load grouping facilitates the



use of conventional, protective relaying practi-
ces fur isolation of faults, Emphasis has been
placed on preserving function and (imiting loss
of Class 18 equipment function in situations of
power loss nr equipment failure,

Sireuit protection of the Class 1E buses
contained within the nuclear island is interfaced
with the design of the overall protection system
outside the nuclear island.

8.3.1.1.6.2 Growding Methods

The medium voltage (6500V) system is low re-
sistance grounded cxcept that each diesel
generator is high res'stance grounded to maximize
evailabi- lity,

8.3.1.1.6.3 BRus Protuction
Bus protection is as follows:

(1) 6.9kV bus incoming circuits have inverse
time overload, ground fault, bus
differential and undervoltage protection,

(25 ©.9xV feeders for power centers have
instantanecus, inverse time overload and
ground faul® protection.

(3) 6.9kv feeders for heat exchanger buildi.g
substations have inverse time overload and
ground fault protection.

(4) 6.9xV feeders used for motor starters have
instantaneous, inverse time overlocad, ground
fault and motor protection,

(5) 480V bus incoming (ine and feeder circuits
have inverse time overload and grourd fault
protection.

8.3.1.1.6.4 Protection Requirements

wWhen the diesel-generators are called upon to
cperate during LOCA conditions, the only
protective devices which shut down, the diesel
are the generator differential relays, and the
engine overspeed trip . Thess protection devices
are retained under accident conditions to protect
against possible, significant damage.

Other protective releys, such as (oss of
excitation, entimotoring (reverse power)
overcurrent voltage restraint, low jacket water
pressure high jecket water temperature and low
\ube ofl pressure, are used to protect the
machine when operating in parallel with the
normal power system, during pericdic tests. The
relays are sutomatically isoleted from the
tripping circuits during LOCA conditions,
However, all bypassed parameters are awunciated
in the main control room (see Subsection
8.3.1.1.8.5). The bypasses are testable and are
manually reset as required by Position 7 of Reg.
Guide 1.9 No trips are bypessed during LOPP or
testing.

8.3.1.1.7 Load Shedding #nd Sequencing on
Class 1€ Buses

This subsection addresses Cless 1E Divisions
1, 11, and 111, Load shedding, bus transfer and
sequencing on & 6.9V Class 1€ bus is initiated
or loss of bus voliage., Only LOPF signals ere
used to trip the loads. houwever, the presence
of a LOCA during LOPP reduces the time delay for
initiation of bus transfer from 3 seconds to 0.4
seconds. The load sequencing for the diesels is
given on Table 8.3-4.

Loac shedding and ouses ready to lcad signals
are generated by the control system for the
electrical power distribution system,
individual timers for each mejor load are reset
and started by their electrical power
distribution systems signals.

(1) Loss of Preferred vuwer (LOPP) : The 6.9kv
Class 1E buses are normally envrg zed from
the normal or alternate preferred power
suppl fes. Should the bus voltage decay to
below 708 of its nominal rated value for a
predetermined time e bus trarsfer is
initiated and the signal will trip the
supply breaker, and start the diesel
generator, As the bus voltage decays. .arge
punp motor breakers are trip- ped. The
transfer proceeds to the diesel generator.
1f the standby diesel generator is ready tc
accept load (i.e., voltage and frequency are
within normal limits and no lockout exists,
and the normal and alter- nate preferred
supply breakers are =, 4), the» the
diesel-generator breake: is signal- led to
close, accomplishing automstic trans- fer of
the Class 1E bus to the diesel generator.
Large motor loads w || be sequence started
as required and shown on Table 8.3-4,



(2)

(2)

(&)

(5)

boss of Coolent Accident (LOCA): When o
LOCA occurs, with or without a LOPP, the

losd sequence timers are started {f the 6.9
KV emergency bus voltage Is grezter than 70X
and loads are applied to the bus at the end
of preset times,

Each load hes an individua!l loac sequence
timer which will s.art i€ a LOCA cocurs and
the 6.9 KV emergency tus voltage is greater
than T0%, regardiess of vhether the bus
voltage source is normal or alternate
preferred pover or the diesel gonerator,

The load sequence timers are part of the low
level circuit logic for each LOCA loed and
do not provide a means of common mode
failu'e thet would render both onsite and
offsite power unavailable. I1f a timer
failed, the LOCA load could be applied
monual ly provided the bus voltage is greater
than 70X.

P followi A: !f the bus voltage
(normal or alternate preferred power) is
lost during post-acciden” operation,
transfer to diesel generator power occurs as
described in (1) absove.

LOCA following LOPP: If & LICA occurs fol-

lowing loss of the normal or aiternate
preferred power supplies, the LOCA signal
starts ESF equip- ment as required. Runing
loads are not tripped. Automatic (LOCA «
LOPP) time delayed |cad sequencing assures
that the diesel-generator will not be
overloaded.

LOCA when diesel generator is parallel with
preferred power source during test: If o
LOCA occurs when the diesel generator is
paralied witih either the normal preferred
power or the alternate preferred power
source, the D/C wi' ,utomatically be
cisconnected from the 6.9 KV emergency bus
regradiess of whether the test is being
conchucted from the local control panel or
the main control room.



(&) LOPP guring dierel penerator paralleling
test: [f the normal preferred power supply
is lost du ing the dies |-generator paral-
leling test, the diesel-generator circuit
bresker is automaticaliy tripped. Transfer
te the diesel generator then proceeds as
described in (1).

1f the alternate preferred source is used
for (oad testing the <iesel generstor, and
*he alternate preferred source is lost (end
no LOCA signal exists), the diesel-generator
breaker will trip on overcurrent, and LOPP
coovdition will exist, Load shedkiing and bus
transfer will proceed as described in (1).

(7) westoration of offs te power: Upon
restoration of offgite power, the Class 1€
busies) can be transferred Lack to the
offsite source by monual operation only,

(8) Protection against degraded voltage: For
protection of the Division 1, Il and 111
electrical equipment against the effects of
8 suitained degraded voltage, the 6.9 kv ESF
bus voltages are monitored. Wwhen the bus
vo!tage degrades to 90% ur below of its
rated value and after & time delay (to
prevent triggering by transients),
urciervoltage will be anmunciated in the
control room, Simultaneously a S-mirute
timer is star.xd, to allow the operatur to
take corrective action. After 5 minutes,
the respective feeder breaker with tne
undervoltage is tripped. Should & (OCA
oceur during the S-minute time delay, \he
feeder breaker with the unde. voltage will be
tripped instantly. Subsequent bus transfer
will be as desribed ubove,

8.3.1.1.8 Stendby AC Powser System

The diesel generators comprising the Divi-
sions [, 11 and 11l standby AL power supplies are
designed to quickly restore power to their re-
spective Class 1E distribution system divisions
s required to achieve safe shutdown of the plant
and/or to mitigate the consequences of a LOCA in
the event of a coincident LOPP, Figure 8.3-1
shows the interconnections between the preferred
power supplies and the Divisions !, 1f snd (1!
diesel-generator standby power supplies,

8.3.1.1.8.1 Redundant Standby AL Power
Supplies

Each standby power system division, including
the diesel generator, its suxiliary systems and
the distribut ‘'on of power to various Class 1E
loads through the 6.9kV and 4BOV systems, is se:
gregated and separated from the other divi-
sions. Ne automatic inter onnection is provided
between the Class 1€ div sions. Each diesel ge-
norator set is operated’ independent!y cof the
other sets and is cor cted to the utility power
system by marnual ¢~ rol, only during testing or
for bus transfer,

8.3.1.1. 8.2 Ratings ani Capability

The size of each of the diesel-generators
serving Divisions [, I] and 11] satisfies the
requirements of NRC Regulatory Guide °.9 and
1EEE $td 387 and conforms Lo the following
criteria:

(1) Each diesel generator is capable of sitart-
ing, sccelerating and suoplying its loads in
the sequence vhown in Table 8.3-4,

(2) Each diesel generator s capable of start-
ing, accelerating and supplying its loads in
their proper sequence without exceeding e
25X voltage drop at its terminals.

(3) Each diesel generator is capable of start-
ing, sccelerating ardd rumning its largest
motor at any time &fter the automatic load-
ing sequence is completed, assuming that the
motor had feiled to sart initialiy.

(4

-

The criterie is for each diese! generator to
be capable of reaching full speed and
veltage wirhin 20 seconds after receiving a
signal to start, end cep- eble of being
fully loaded within the next 65 seconds as
shown in Table 8.3-4. The liwiting
condition is ‘or the RNR and WPCF injection
valves to be open o seconds after the
receipt of @ high drywell or low reactor
vessel level signal. Since the motor
operated valves are not tripped off the
buses, they start to open, if reguested to
do 89 by their conirols, when power is
restored to the bus &t 20 seconds. This
gives them an »lloweble travel time of 16
seconds, which is artainable for the vilves.

(5) Each diese! generator has & continuous load
rating of 6.25 MVA 2 D & power factor (ree
Figure 8.35-1). Th. owericad rating is 110%
of the rated output for a % o-hour periasd
out of a 24-hour period.



See Subsection B.3.4.2 for interface
requirements.

£.3.1.1.8.3 Starting Circuits and Systems
Diesel generators I, 11 and 11} start esutoma-

tically on loss of bus voltage. Under-voltage
relays are used to stert each diesel ennine in



ABWR
Standerd Plant

the event of a drop in bus voltage below preset
values for a predetermined period of time
Low-water-level switches and drywell bigh-pres.
sure switches in each division are used to ini-
tiate diesel start under accideat conditions.
Maoual start capability (without need of D C.
power) is also provided. The transfer of the
Class 1E buses to standby power supply is
automatic should this become necessary oz loss of
all preferred power. After the breakers
cospecting the buses to the preferred power
supplies are open the diesel-genesator breaker s
closed when required gemerator voliage and
frequency ar: established.

Diesel geaerators 1, 11 anc 11 are designed
to start and attain rated voltage and frequency
withio 20 seconds. The generator, and voltage
regulator are designed to permit the set to
accept the load and to accelerate the motors in
the sequence within the time requirements. The
voltage drop caused by starting the large motors
does not exceed the requirewments sei forth in
Regulatory Guide 1.9, and proper acceleration of
these motors is ensured. Toatrol and timing
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8.3.1.1.8.6 Locel srd Hemote Control

Each diesel generstor is capable of being
started or stopped menually fram the main control
room, Start/stop contrel and bus transfer con-
trol may be transferred to o locel control ste-

[ ———— w——— o

tion in the diese! genorator ares by ope, sting
key switches st that station,

B.3.1.1.8.7 Engine Mechanical Systems and
Accessories

Descriptions of these systeid ondd sccesso: @8
are given in Section 9.5,
8.3.1.1.8.8 Interiocks and Testability

Fach diesvl generator, when operating other
than in test mode, is totally indepervient of the
preferred power supply, Additionsl interlocks
to the LOCA andd LOPE persing circuits terminste
persliel operation test and ceuse the diesel ge-
nerator to automaticelly revert and reset to its
standby mode if either signal appesrs during o
test. A lockout or maintenance mode removes the
diesel generator from service. The inoperable
statue (s indicated in the control room,

£.3.1.1.8.9 Reliability Quailificetion Testing

the quelification tests are performed an the
diesel generator per 1EEE Std. 387 es modified
by Regulatory Guide 1.9 requirements,

See Subsection 8.3.4.10 for interface
requirements,

8.3.1.2 Analysis

B.3.9.2.1 General AC Power Systems

The geieral AC power systems sre |llustrated
in fig  B.31. The snalysis demonstrotes
complience of the Cless 16 AC power system to
NRC Genersl Design Criteria (GDC), NRC
Regulatory Guides and other criteria consistent
with the Stendard Review Plan (SRP),

Tele 8,141 identifies the onsite power
systr= and the sssocisted codes and standards
appl . o4 in sccordance with Table d-1 of the SRP,
Criteria are listed in order of the Listing on
the table, s~ the deg” -~ of conformance is
discussed fo each. Any exceptions or
cla~ifications are so noted.

(1) Genaral Design Criteria (G0C):

(a) Criterig: GDCs 2, &, 17, 18 ond 50,



2

(b) Conformence:

The AC power system is in

compl iance wilh these GDCs . The GDCs
are genericelly sddressed in Subsection

.02

Regulatory Guides (RGs):

(a) RC 1.6 -

‘b) RC V.9 -

(z) RG V.32

(d) RG 1.47

(¢) RG V.63

(f) RG 1.75

(g) RG 1,108 -

Independence Between Redun-
dent Standby (Onsite) Power
Sources and Between heir
Pistribution Systems

Seisction, Design, and Que-
\ification of Diesel Gene:
rator Units Used as Stardiby
(Onsite) Electric Power Sys:
tems at Nuclear Power Plants

Criteria for Safety-Related
Flectric Power Systems for
Nuclear Power Plants

Bynsssed and Inoperable Ste-
tus 17 “ration for Nuclear
Power Plant Safety Systems

Electric Penetration Assen:
blies in Contairment Struc:
tures for Light-Weter-Cooled
Nuclesr Power Plants

Physical Independence of
Electric Systems

Thermal Overi{oad Protection
for Electric Motors on Mo-
tor-Operated Valves

Safety functions which are required to
90 to completion for safety have their
therne| oveload protec’ion devices in
force during normal plant operation but
the overloads are bypassed under
aceident conditions per Regulatory
Postion 1.(b) of the guide,

fh) RG 1,108 -

(i) RG 1,198

Periodic Testing of Diesel

Generator Units Used as On-
site Electric Power Systems
8t Nuclear Power Flants

Peridic Testing of Electric
p or and Protection Systems

(j) RG 1,153 -
Criteris for Power, Instrumentation, and Control
Portions of Safety Systems

(k) RG 1,155 -
Station #lackout

Regarding Position C-1 of Reguletory Guide
1.75, see Section B.5.1.1.1, the non-safety
related FMCRD motcrs end brakes sre supplied
power from the division 1 Class 1E
safety - related bue through & dediceted power
center transformer. The Class 1€ losd bresker
for the bus s tripped by fault current for
faults in the non-safety (oad. There is also &
tone selective interlock provided from the load
breaker to the Cless 1€ bus supply bresker so
that the supply bresker is blocked from tripping
while feult current iy flowing in the non-safety
load feeder. This meets the intent of the
Pegulatory Guide position in that the main
supply breaker is prevented from tripping on
faults in the non-sefety related losds. A
second isolation device is provided by the power
center transformer, which is sssociated wnd
meets 16 requirements,

There are three 6.9 KV electrical divisions
which sre independent load groups backed by
individual diesel-generator sets. The low
voltage AC systems consists of four Jdivisions
which are backed by independent DT battery,
charger ardd fnverter systems,

The st ndby power system redundancy is based
an the capability of any one of the divigions 1,
2 or 3 load groups to provide the minimum safoty
functions necessaty 1o manuelly shut down the
unit from the control room in case of an
sccide t and maintain it in the safe shutdown
condition,Two of the four divisions are required
to be functional to sccomplish an automatic safe
shutdown .



There is no sharing of standby power system
components between (osd groups, and there is no
sharing of diesel -generator power sources be-
tween units, since the ABWR s & single plant
design.,

Each starciby power supply for each of the
three "~ad groups is composed of & single ge-
nerator driven by o diesel engine having fast-
start characteristics end slzed in sccordance
with Reguletory Guide 1.9,

Table 8,31 and 8.3 2 show the rating of each
of 1 .y Division 1, 11 anvd (1] diese! generators,
respectively, and the meximum coincidental |oed
for each,

(3) Branch Technical Positions (BTF )¢

(e) BTP 1CSB B (PSB) - Use of Diesel Gene-
t tor Sets for Peaking

(b) BTP 1CSB 18 (PSB) - Applicetion of the
Single Failure Criterion to Ma Jally-
Controlied Electrical ly-Operated valves,

(e) J1® 1CSE 21 - Guidence for Application
cf Regulatory Guide 1.47

(d) BTP PSB 1 - Adequacy of Station Electric
Distribution “ystem voltages

(e) BTF PSB 2 - Criteris for Alarms and In-
dicetions Associated with Diesel-fene-
retor Unit Bypassed and |noperable
Stotus

The onsite AL power system {s designed
consistent with these positions,

e e e i e



identification sethod sha!l be placed on color
coding. ALl merkers within & division shall heve
the seme color. for associsted cabiss ((f any)
treated as Class 1€ (see Note 1) , there shall be
on A appende. to the divisional desig: nation
(.., A). The lotter A stands for as- sociated
and ND for nondivisional. Associsted cables are
wiguely identifl “ by & longitudinel stripe or
other color coded m Hod snd the dets on the
\sbel. The color of e ceble merker for
pssociated cables shall be the seme as the
relsted Cinss i cable. Divisionsi separation
reguirements of individue! pleces of hi WNears Sre
shown in the system ele- mentary diagrens.
fdentification of recewsys, cables, etc., shell
be competible with the iden tification of the
Class 16 equipment with which it interfaces,
Location of identificetion shall be such that
points of change of circuit classi- ficetion (at
isolation devices, etc.) are resdi- |y
identifinble.”

Note | Associated circuits sdded beyond the
cartifioo desipn must be specifically
fdent (1ied and justified per Subsection
8.3.4.13. Pasociated circuits are
defined in Section 5.5.1 of IEEE
3841981, with the clarification for
Items (3) ard (4) that non-Class 1E
cireuits being in an enclosed racewsy
without the required pliysicsl separation
or barriers between the enclosed racewsy
ond the Cless 16 of sssocinted cables
makes the circuity (related to the
mon-Class 1€ cable in the enclosed
racewey) associated circuits,

8.3.1.3.0.1 Equipment Identification

Equipment (Panels, rocks, junction or il
boxes) of each division of the Class 1§ electric
system and various CVCF power supply divisions
are identified os foliows:

(1) The background of the nameplate for the
equipment of a division has the same color
86 the cable jacket markers and the recewsy
markers associated with that division,

(2) Power system distribution equipment (e.g.,
motor control centers, switchgear, trans:



(&)

Other SkP Criteria:

(8) NUREG/CR 0660 - Enhancement o Jnsite
Diesel Generstor Reliability

As indicated in © “wection 8,1.3.1.2.4, the

operating pro. Sres 4t o, 0 of person:
nel ere outsiv of "' ‘sli - W ope
of supply, WL L'CY (280 (¥ o) o

posed o8 AN iNte, cop MR IUWL NP
sppl icant. (See Subsect.or . 1.4.7)

(b) MRC Policy lssue On Al ‘erwate Power foo
Non-sefety Load:

This policy issue states that “An
evolutionary ALWR design should include
an plternate power source to the
nor-safety (oads unless the design can
demongtrate that the design merging in
the evolut ionary ALWR will result in
trangients for a loss of non-safety
power event that are no more severe than
those associasted with the
turoine-trip-only event in current
existing plen. designs." A subsequent
¢lerificetion steted that the transfer
should b an sutomatic slow bus transfer
to pickus 6t (east one of the non MG set
driven RiPs for an ABW |

Ari automatic transfer has not been
provided for twec reasons:

(1) The coast down provided by the MG
sets 5 equivelent to the cosstdown
provided by the recirculation pump
inertia on the current plants.

(2) The manver in whirh the ABWK
functions on the loss of offsite power
does not require 8 bus transfer, The
four RiPs which are not supplied from
the high inertis MG sets receive & irip
comnand (mmediately on tripping of the
unit, This trip command originates from
turhine/load rejection trip, low vessel
water level (level 3) trip or high

vessel dome pressure trip. The supply breskers
to the high inercie MG sets sre slso tripped 1o
prevent cower being drawn from the flywheels by
the other (erge motors on the buses. The
remaining six RiPs continue to operete to
optimize the rate of reci-culation flow
reduction until the MG sets have coasted down to
the ASD cut off point, at which time the
remaining RiPs are tripped,

The only need to restart a RIP is in
preparstion for restart of the plant, et
which time normal power must have been
restored to the non-safety buses. The
oper: . of moy then restart any of the
Kifs, providing that the temperature
difference between the vessel dome (as
indicated by (“¢ dome pressure
indicator) ard the B-t2om head is within
sllosable Limits. A start inhibit
interlock is provided to insure that the
temperature Limits are setisfied before
8 RIP is started.

Any noii-safety losde which should be
restarted immediately are on the plant
investment protection (PIP) buses.

These buses are picked up sutomatically
by the combustion turbine, For the
remaining non-safety buses there is no
requirement (o immediately restore power
and for simplicity considerations
sutomatic transfers are not provided.

€.3.1.2.3 OQuality Assurance Requirements

A planned guality scsurance program is
provid:- ed in Chapter 17, This progrem includes
8 conprehensive system to ensure that the
purchased material, manufscture, fabrication,
testing and quality control of the equipment in
the emergency electric power system conforms to
the evaluation of the emergency electric power
system equipment vendor quaiity assurance
proyrams and preparation of procurement
specifications incorporating qual- ity assurance
reguirements, The administrative resporsibiiity
and control provided ere also des- cribed in
Chepter 17,

These quality assurance requirements include
an appropriste vendar quality assurance program
ordd organizetion, purchaser surveillance as re-
Gquired, vendor preparation and maintenance of
appropriste test and inspection records, certi-
ficates ond other fuality assurance documenta-
tion, and vendor submittal of guaiity control
records considered necessary for purchaser
retention to verify quality of completed work,
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Attachment 2

Marked Chapter 8 of the SSAK



8.7 INTRODUCT ION

8.1.% uUtility Grid Description

=6 [the gdescription of the ytility grid systes
is out of the ABWR Standerd Plant scope, howese!
there are interface requirements conteined in
$ection 8.2.3.1 which must be complied with by
the utility, -8 >0nt of ABWR Stenderd Plant
Suope. <

8.1.2 ~b 20ngite <Electric Power ~B
IQI'I!”NHE |Snn-

8.1.2.1 Description of ~B [Offsite |Electrical
Power System

The scope of the offsite electricel power
system includes the entire system <8 [from the

ral i | lines coming inte
the switchyard to the terminetion of the bus duct
ot the terminals of the main generator end et the
input terminels of the circuit Rreskers for the
7.2xy switchgeer. The spplicent hes design
responsibility for portions of the offsite power
system. The scope :plit is es defined in the

-8 [1h~ 1500MVA main power trensformer is 8 bank
gf three single phase transformers. One single
phase instelled spers transformer is provided. |

A generator bresksr cspable of interrupting
the maximum available fault current ' provided.
This allows the generator to be tuken off line
and the main grid to be utilized as a power
source for the unit auxiliary traniformers and
their loads, both Cless 1€ and non-Cless 1E.
This is also the start-up power ~C [source
1~C2train <for the unit,

There are ~B [three |<B >four<unit auxiliary

transtormers, <8 |connected 1o supply power 10
three spproximetely equel load groups of
equipmont, [-8 2iwo to feed the non:Cless 1E
Puses 80d two to feed the Cless 1€ buses. <The
“Normal Preferred” power feed is from the unit
puxiliary transformers so that there normally
are no bus trensfers required when the unit is
tripped off the line.

One, three-winding ~8 J37.5/- 230 <MVA unit
reserve ~C |auxilipry [transformer is supplied
to provide power -8 |vis one winding |for the
emergency buses as an elternate to the “Normal
Preferred” power. -8 |The other secondary
winding supplies resecve power to the
puilding. Jthie is truly a reserve transformer
beceuse unit startup is accomplished from the
normel preferred power, which s backfed ~C
Ifrom the otfsite power grid |over the main
power circuit to the unit suxiliary
tronsformers. The two (ow voltage windings of
the reserve transformer are roted ~B |18.75|-6
215_<MVA ench. -8 280ne winding provides the
sacond offsite power source for Pivisions 1<-B
Lolleng 111,58 >and Ll< The other winding

provides the second offsite power source for @



A combustion tyrbine generetor supplies stendby
power_to permenent non-safety relsted (osds (0

Cleass 1€ AC power systen is divideg into three
ingreendent divisions to provide AC power Lo the
three divisions of Class 1€ loads .«

-5

A In general, motors larger than 300 kv are
suppl ied from the 6.9Kv bus. Motors 300Kw or
smaller but larger than 100KV are supplied power
from 480V ~C |powet center [switchgear, =~A
2460v<~A_|M|~A >meotors 100Kw or smaller are
supplied power from 4BOV motur control centers,
The 6.9KV and 4BOV switchgear single Line
dingrams are shown <C Lin Figyre 8.3:1, |<C 200
tigyens 8.3:1, 8.3:2 80d 8.3:3.¢

During normal plent operation all of the non-
Class 1€ buses and two of the Class 1E buses are
suppl ied with power from the turbine generator
through the unit auxilisry transformers. The
third Class 1€ bus is supplied from the reserve
transformer., This third division 15 inmedictely
evailsble, without & bus transfer, if the normal
preferred power s lost to the other two

divisions. ~B 2Either of the normsl preferred or

-8 [ihres diesel generetor |-6 xThe three
«standby AU power supplies provide a separate
onsite source of power for each class & loed
yroup when normal ~C lor | ~Crang <alternate
preferred power supplies are not aveilable. The
transfer from the normal preferred or alternate
preferred power supplies to the diesel generator
is automstic. The transfer back to the norme!
preferred or the alternate preferred power source
is &8 manual transfer,

The Division 1, 11,

1€ diesel generator,

ord 111 standby AC power
mmmm_mum._xmm.m.m suppl fes consist of an independent 6.9Kv Class

one for each division,

Each



=C |DG _|mey be comnected to its respective 6.9y
Clags V€ switchgear bus through & mein clreuit
bresker located in the sw ‘chgear,

The standby AC power system is capable of
providing the required power to sefely shutdown
the reactor sfter Loss of preferred power (LOPP)
ard/or loss of coolant sccident (LOCA) or to
mointain the safe shutdown condition and operate
the Class Y& auxiliaries necesssry for plant
safety during and efter shutdown-B | with sny one
of _the three power Losd groups|.

The plant 480 VAL suxiliary power system
distritmtes sufficient power for norms!
suniliory and Class £ 480 volt plant Loads,
ALl class 1E elements of the osuxiliaty power
distribution syster are suppiied v'a the 6.9y
Class 1f switchgear and, therefore, are cepsble
of being fed by the normal preferred, alternate
preferred, standby or combustion turbine
generator power supplies,

The 120 VAC non-Class 1€ instrumentation power
system, Figure B.3:4, provides power for
non-Class Y€ control end instrumentation loads.

The Class 1E 120 VAL instrument power system,
Figure 8.3-4, provides power for Class 1€ plant
contruls and instrumentation. The system is
separated into Divisions |, M1, andd 111 with
distribution punels fed from their respective
divisional seurces.

The 125V DC power distribution system pro-
vides four indeperdient and redundant onsite
sources of power for operation of Class 1€ OC
loads. The 125V DC non-Class 1E power is ~B
lsspplied from three 125V OC batteries loceted in
the turbine byilding, |- >taken from the Cless
1€ batreries. Ciess 1€ isolation is provided by

DC-to-DC converters, <Separate non-Class 1E 250V
hatteries are provided to supply w1 terruptible

power ty the plant computers and ron-Class 1€ 5C
motors,

The safety system and logic control (SSLC) for
RPS and MSIV derives its power from four
uninterruptible 120 VAC buses. The SSLC for the
ECCS derives its power from the four divisions of
125V DC buses. The four buses provide the
reduniancy for various instrumentation, logic and
trip circuits and solenoid valves, The SSLC
power supply is further described in Subsection
$.4.5.0.4.8,

puxiliarcy transformecs, and reserve puxilisry
transfo re sh .1 4



“A 18.1.2.3 |-A 28.1.2.1. 1eSafety Loade

The sefety loads utilize various Class 1€ AL
ancd/or DC sources for instrumentation ard motive

PR T R p—

R -



or cuntro. power of both for all systems requires

for sefety. Combinations of power sources may be

involved in perforanng o oingle sefety ‘unction,

For example, low voltage DC puwer 15 the control

logic may provide an sctustion signe! to control

8 6.9y circuit breaker to drive & large

AC powe "od punp motor, The systems required for

sefety are Listed be' ow:

(1) Safety System Logic end Control Power
Supplies Including the Reactor Protectior
Syhtem

(2) Core ardd Lontairment Cooling Systiems
(0) Tesidust Heat Removal System (RuR)

(b) High Pressure Core Tluder (WPCF) System
(¢) Aytomatic Depressurization System (ADS)
(d) Leak Detect an and [solation System
(Los)
(¢) Renctor Core Inslation Looling System
(RCIC)
(3) E5F Support Systems

(8) Dicsel generator Sets and Class YE AC/DC
powet distribution systems.

(b) HVAC Emergency Cooling wWater Svstem
(HECW)

(¢) Reactor Building Cocling Water (RCW)
System

(d) Spent fuel Pool Cooling System

(e) Standby Gas Treatment System (SG16)

(1) Reactor Bullding Emergency NVAL System

(g) Control Building WVAC System

(h) High Pressure Nitrogen Gas Supply System
(4) Safe Shutdown Systems

\8) Stendby Liguid Control System (SLCS)

(b) Nuclear Boller Systen

(1) Sefety/Relief Valves (Skve)
(11) Steam Supply Shutoff Portion

(c) Resicusl Meat Removal (RHR) system decay
heat removel

(5) Essential Monitoring Systems
(a) Keutron Monitoring System
(b) Process Radiation Monitoring System
(¢) Contairment Atmosphere Monitoring System

(d) Suppression Pool Tempersture Monitoring
System

- 28.0.2.0.2 Pivision of Sefety Loads <

For detalled Listings of Divigion I, 11 erad
111 loads, see Yables 8.3-1 and 8.3-2.

8.1.3 Design Bases

8.1.3.1 Safety Design Bases - -Onsite Power
8.1.3.10.1 General Functional Reguirements
8.1.5.07.1.1 Onsite Power Systoms: General

The unit’s totel sefety-related load is
divided (mo three divisions of load groups.
ch loat qroup it fed by an indeperdent 6, 9Kv
<58 \F bus, or ebch (0ad grov.  #s access to
lew Dff-ite and one onsite power source. An
ackditio sl onsite power source is provided by
the cont a8 vn turbine generator (C1G).

Each of the two normally energiied power
feeders are provided for the Divi<ian 1, 2 and 3
Cless 1€ systems, ~C lhormaily two loed groups
ere fod from the nornel preferced power seurce

alternate preferred power source. |~A [Both



forme: is Lopt.« The transfer to the aiternate
preferred feeder (s marvial . During the interim,

power s sutomatically supplied by the diesel
generators.,

The recurciant Cless 1€ electrical load groups
(Divisions 1, 11, and 111) are pruvided with
separate onsite stendby AL cower supplies,
electric buses, distribution cables, controls,
relays and other electrical devices. Re .ndent
parts of the system are physically separated ~A

Land indspersient [to the extent <A [thet in |-
2that & single credible svent,<




~A3. 100 ary @, .un besis event with any
cesylting loss of squiament |-#3.100 243,100
leng single failyrels, ~#3.100 [the plant can
ULl be shyut down with either of the remeining
twp divigions, |~83.100 »-A3,900 [aufficient
effect o sete plont shutdown for ell allowebls
modes of plant eperation. |<~AB. Y00 zincluding &
plnale slectricel follyre, connot cavse (o8s of
power Lo redundant Logd Sroups.< | ndapendent
racewey systems ore provided to meet load prowp
cable separation requirements for Divisions 1,
11, end 111,

Divisions 1, 11, and 111 standiby A" power
suppl fes have sufficient capacity to provide
power to sll their respective losds. Loss of the
normal preferred power supply, 8s detected by
6.9y Class 18 bus under-voltage relays, will
couse the stardiby power supblies to start and
connect sutometically, in suffi-



clent time to meintain the resctor in a safe
condition, safely shut down the resctor or imit
the consequences of » design basis accident (DBA)
to acceptable limits. The standby power supplies
8re capable of being started and stopped marwn ! ly
and are not to be stopped sutometicelly during
emergency operation unless required to preserve
integrity. Aitomstic stert will also occur on
receipt of & level 1 1/2 signal (NPCF initiete).

The Closs */ o . 9v Divigions 1, 11, and 111
switchpear buses, end associsted 6, 9Xv ¢iesel
gera tors, 4B0 VAC distribution systems, 120 VAC
und 125 VOC power and control systems conform to
Selsmic Cotegory | requirements and are housed in
Seismic Cotegory | structures. Seismic
Qualificetion is in accordance with 1EEE Standerd
34k,

B.1.3.1.1.2 SSLC (Sefety System Logic and
Control) Power Supply System Design Bases

In rder to provide redundent, relisbile power
of scceptable quality and availebility to support
the safety logic end control functions during
normal, upset and accident conditions, the
following design bases apply:

(1) SSLC power has four sepurate and ‘ndependent
Class ¢ inverter constant voltage constant
frequency (CVCF) power supplies each backed
by separate Cless 1€ betteries,

(2) Provision is made for automatic switoring to
the alternate bypass supply from (+s divi-
sion in case of & failure of the inve ter
power supply. The inverter power supply is
synchronized in both frequency and phase
with the alternate bypess supply, so that
unacceptable voltage spikes will be svoidad
in cose of an aytomatic transfer from normal
to alternate supply. The SSLC uninterrup:
tible power supply complies with 1EEE Std,
L

8.1.3.1.2 Regulatory Requirements

The following List of criterins is addressed in
sccordance with Table 8,1-1 which {5 based on
Table 8-1 of the Standard Review Plen. In
general, the ABWR it designed in accordance with
oll ~A 2applicable<criteria. Any exceptions or
clarifications are so noted,
8.1.3.1.2.1 Genersl Design Criteria

(1) GOC 2 - Design Boses for Protection ageinst
Natural Phenomens |

(2) GDC & - Envirormental ard Missile Design
Bases;

(3) GOC 5 - Sharing of Structures, Systems and
Components;

The ABWR is & single-unit plant design.
Therefore, this GDC 18 not applicable.

(4) GDC 17 - Electric Power Systems;

(5) GOC 18 - inepection and Testing of Elec:
tricel Power Systems;

(6) GDL 50 - Contairment Design Buses,
8.1.3.1,2.2 NRC Regulatory Guides

(1) RG 1.6 - Independence Betueen Redundent
Standby (Onsite’ Power Sources
ond Betweer Their Distribution
Systems;

(2) RG 1.9 - selection, Design and Qualifics:
tion of Diesel generator Units
Used as Stundby (Onsite) Elec-
tric ower Systems at Nuclear
Power Plants;

(3) RG V.32 Criteria for Safety-Related
Electric Power Systems for

Nuclear Power Plants;

(&) RO V.47 - Bypessed wu Inoperable Status
Indicotion ror Nuclear Power
Plant Safety Systems;

(57 RG 1.63 - Electric Perneiration Assembl ies
in Conteirment Structures for
Light-Weter -Cooled Nuclear Power
Plants;

(6) RG1.75 - Physical Indeperdence of Elec-
tric Systems;

Isolation between Class 1€ power supplies
ondd non-Cless 1€ logds is discussed in
Subsection -0 [8.3.0,1.1, |+
)l|l|‘.hl|1| <

N va— P va———



(7) WG 1.8 - Shared Emergency and Shutdown
Electric Systems for Multi-Unit
Nuclear Power Plants;

The ABWR is designed s & single-unit plant,
Therefore, this Regulatory Guide is not
app! icable,

(B) RG 1,106 - Therma! Overload Protection for
Electric Motors on Motor-
Operated Valves;

(¥) RG 1.108 «  Peripdic Testing of Diesel
Generator Units Used os Onsite
Electric Power Systems st
Nuclear Power Flants;

f10) BG 1. 118 - Periodic Testing of Electric
Power and Protection Systems;

“ 2(11) 8¢ 1,126 Installation Desinn snd
ey g
Power P lanty;

(120 KG1.126 - Maintsenence, Testing, and

«81.000 J(11) G 1,153

- _.:mf:.u_fm_mmum._u

£12) 861,088 - Statien Blackeut

J8.1.3.1.2.3 Branch Technical Positions

(1) BTP ICSE & (PSB) - Requirements o Motor-
Operated Valves in the ECCS Accumulator
Lines;

This B1¥F is written for Pressurized water
Reactor (PWR) plants only and is therefore
not applicable to the ABWE,

(Z) BYP 1CSB 8 (PSB) - Use of Diesel generator
Sets for Peaking;
The diesel generstor sets » ot used for
pesking in the ABWR design. nerefore, this
eriterip is satisfied.

(%)

5

&)

(84)

BYP ICSB 16 (PSB) - Application of the
Single Feilure Criterion to Manually-
Controlled Electrically-Operated Valves;

BTP 1086 21 - Guidance for Applicetion of
Reguletory Guide 1.47;

BTP PSE 1 - Adequacy of Station Electric
Distribution System Voltages;
[See Subsection 8.3,1.1.7 (8))

B1P PSR 2 - Criterin for Alarms andd
Indications Associated with Diesel-
Generator Unit Rypassed and |nopursble
Status;

8,1.3.1.2.4 Other SRP Criteris

(8]

(2)

NUREG/Ch 0660 - Enhancement of Onsite
Diesel Generstor Reliability;

Operating procedures and the training of
persornel are oitside the scope of the ABWR
Standard Plant, NUREG/CR 0660 is there-
fore imposed as an interface requirement
for the appiicant, See Subsection 8.1.4.2
for interface requirement.

™I Action Item I1.€.3.1. - Emergency Power
Supply for Prescurizer Weater;

This criteria is applicable only to PuRs
and does not appiy to the ABWR.



(3) ML Action Item 11.6.1 Emergency Power for
Frescurizer Equipment;

This criteria \s applicable viy to PuRs and
does not apply to the ABYE,

E.V.6 Interfaces
B.1.4.7 Stability of Offsite Power Systems

BTP 1CSB 1) (PSB) perteining to the stability
of cifsite power systems shall be ssdressed (See
Subsection 8.1.3.1.2.%(3).

B8.1.4.2 Diesel Generator Relisb!lity

NUREG/CR 0660 pertaining to the enhancement of
onsite diesel gensrator reliability ‘hrough
operating protedures and training Jf personnel
will be addressed by the applicent ‘sew
Subsection B.1.3.1.2.4010),

“b 20(These requirements are covered in factinn
0.2 a0 cont rhed by an 11AMC.)-A [8.1.,6,3,
Seacated Pover Feeds For 6.9 KV §uiichaesr

- dADRLEumentption ang controls axspcinted with
1he preler g #oo siternete 6.9 LY buses feeding
the ren:Lless 1€ (ocde shell be powered by
Leparate noen-Class "¢ A7 soyrces, with power ang
Iseperuted non: Cless 1E D power sources sre

! "

converters shown 90 figure 8,37, [<e



8.2 OFFSITE POMER SYSTEMS

8.2.7. Description
.01 91,02 |

L2010 Scope



it

-1hat



"81.04a “BY.04b "81.04c “81.05 "91.06 [§.2.1.3
Separation

Ihe location of the main transformer, unit
puxiliory transformers, (o resecve auxilisry
trens ormer pre shown on Figure 8.2-1. The
reserve auxiliary transformer is seperated from
the wnit auxiliary transformers by o minimum

gnters the resctor building on the divigion 2
sige of the



fenerator (CT6) is shown on Figure 8.2-1. The
C16 stendby power feed for the turbine building
18 rovted directiy to the switchgesr rooms in the
fuchine building, Ihe branch to the resctor
building fs reated  djacent 1o the giternate
preferred ¢ 4 ihe control end resctor
i Leings.

81,01 28 As ingiceted in Section 8.1, the
ytility grid and the main power tcansformer are
not within the ABWF Standard Plant scope. The
Interface equirements at the mein powe"

(3) GOC 18 - Inspection and Testing of
Electrical Power Systems;

B.2.2 AMwiysis

In sccordance with the NRC Standard Review
Plan (NUREG OBOO), Teble 8-1 andd Section 8.2,
the power distribution system Detween the mein
transformer and the Class 1§ distribution system
interfaces is desipned consistent with the
following criteris, so far as it applies to the
non-Cless 16 eguipment. Any exceptions or
clorifications ere s0 noted.

B.2.2.1 Genersl Design Criteris
(R} GOC 5 ond RG 1.8 - Sharing of
Structures, Systens end Comporwnts;

The “C [ABME |C >ALWR <is & single unit
plant design. Therefore, these criteris are

not applicable.
(2) GUC 17 - Electric Power Systems;

As shown in Figure 8.3-1, each of the Closs
1€ divisional 6.9 KV M/C buses can rece ve
power from multiple sources. There are
separate utility feeds from the stetion grid
(vie the muin trensformer), and the offsite
line (via the reserve aurilisry trens-
former), The "81.000 2two emergeny sunit
suniliary transformer output power feeds
"81.00 fand the reserve suxiliery
trensformer outpul power feeds Jere routed
by two completely separate paths through the
turbine building, control bullding and
reactor building to their destinaticys in
the emergency electric rooms. “81.000
2Separation is provided b rovting eech
Lreinon e dif- ferent floor in each
beilding, <Although these "v |igad groups|
“C 2trainsc are non-Class 1€, such separ-
stion assures the physical indepesdence
requirements of GDC 17 are preserved.
"81.000 |



81.08 "831.07 | _The \ow voltege generator
the no L 7 oly 1o the scfety
buses, This bresker connot be tested during
normel opsraticn of the plent, Generster



ALl equipment cun be inspectad and tested in
accordance with this S0C,

«(4) RG's 1,32, V.47, and BTP ICS8 2V;

These distribution “C jlosd groups|™C
*traings are non-Class 1€ and non-safety

\ated, Therefore, this criteria is not
epplicanle.

(5)781.000 |
RC 1.153--Criteria For Power, Instrumentation end
Control Portions of Safety Systems

RG 1.155-- ti K

(721781.000 2(5)¢
BTP 1CSB 11 (P5SB) - Stability of Offsite Power
Systems;

See Subsection "81,000 [8.2.3
1781.00028.1.4.1 <for interface requirement,

.8 [(9) Appendix A to SRP Section 8.2

1t 4 r ir h

i i 4

generator breaker meet the specific

guidelines of this appendix, therefore
Li ith th ix i "

-

8.2.3 Interfaces

8.2.3.1 781,03 zPower Interfaces

«



interrupting seryice to eny cizeuits
—eed) Faults of & single main bus rre isoleted



nt_pr i

The interface point between the ABWR design
and the utility design for the main generator
output 18 at the comection of the isolated
phase bus to the main power tra. sformer low
voltage terminals., The ruteo conditions for
this interface is 1500 MvA "81.000 '-n_._m
foctor of 0.9 end a voltege of |"81.°J0 2and
£26.325 kv'81.09 [ plus or minus 10 per cent|.
it is a requirement that the utility provide
sufficient impedance in the main power
transtormer and the high voltage circuit to
Limi¢ the primary side maximum svailable fault
current contribution from the system to no more
than 275 KA symmetrical and 340 KA asymmetrical
ot 5 cycies from inception of the fault. These
values should be acceptable to most utilities.
when all equipment and system parameters are
known, a refined calculation based on the known
values with 8 fault located at the generator
side of the generator breaker mdy be mad:. This
may allow a lower impedance for the main power
transformer, if desired.

The second power interface occurs at the high
voltage terminals of the reserve auxiliary
trangformer. The rated load is “B1.000 jo/.5
1781.000 >30 <MVA ot a 0.9 power factor. The
voltage and frequency wiil be the utilities
standard with the actual values to be determined

at contract award. "81.09 | Tolerances acre plus



Protective relaying interfaces for the tw

plser System intertaces are to be Hefined ing

v

the oete Gesign phase f¢ g coniract ewara
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8.3 ONSITE POWER SYSTEMS

8.3.1 AL Power Systems
-6 >8.3.1.1 Description

-
-81.000 |The onsite power system interfoces with
the offsite power system at
1o the supply breskers for the normel and
alternete power feeds to the redium voltage
(Z.2Kv) switchgear. It is ¢ three load group
system with each (oed group consisting of o
portion. |~81.000 » :

system includes three independent Cless 1E AC
electric power sys: tems for nucleer
sefety-reioted (osds. <~#1.000 JThe three load

r h 4 r
ingependent of each other,| The pric- cipal
elements of the auxiliary AC electric power
systems are shown on the single line diagrams
(SLD) in Figure 8.3-1, ~C J4, S and 7.] -C 22, 3,
fand 5. <

Each Cless 1E division has a dedicated diesel
generator, which sutomatically starts ~C |on high
drywel | pressyre, low reactor vessel level |-C
»in case of & level trip and/<or loss of voltage
on the divi- sion’s 6.9 kV bus. Each 6.9-kv

Class 1F bus feeds it's associated 480V unit
substation through a 6.9-kV/ 480/277V power
center trans- former.

~81.000 |

Standdby power 15 b ovided to permanent

by & combustion gas turbine located in the
furbine building.

See Sulsection 8.3.4.9 for interface
reqiuraments,

~81.000 |8.3.1.0

-Safety P









{f r r
than plus or minus 10 per cent
i) Output freguency out of rating by more

— i€l Loss of control power Supply
c Y—
——ii) Overcurrent of smoothing condenser
r ¢ for i
i ri
(i) Cooling fon trip
£ i rrecti
ransf i initiati Y.

-81.000 18.3.1.0.4 Computer Vital AC Power
Supply System (Non-Safety Related)



< Class 1€ AC power loads are divided into
three divisions (Divisions 1, 11, and 111), each
fed from an indepenclert 6.9-kvV Class 1§ bus,
buring normel operation ~A 2 <~21.11 ~A1.08
“A1.11 [(hich includes all modes of plant
me

r f th r ~A1.08

~A1. 11 »Divisi i isi i- i
111 loads<are fed from an offsite normal
preferred power supply. =~A1.02 ~A1,11 [The
remaining division shall be fed from the

r r r

412,01 |Each 6.9 kv bus has e sefety
memmu_mwmb
persoonel duri i £

figure 8.3:-1). During periods when the buses are
elergized, these breakers are racked out (i.e.,
\n the disconnect position). A control room
spnunciator sounds whenever any of these breakers
are racked in fo- service,

their essocisted grounding breskers sre in their
disconnecy positions,|

~812.01 |__ stencby AC power for Class 1€ buses
- s i r L
system. Division i, 11 ond 111 buses ece

supoly to these buses s lost,
i
~88.03¢ [The division | sefety-relsted bus has



8.3.1.1.2 Low Voltage -8 |Safety Related |

Power Distribution
System

8.3.1.1.2.1 Power Centers
Power for 480V auxiliaries is supplied from

~C |power |~C >load <centers consisting of

6.9-kV/480V transfor- mers and associated metal
¢lad switchgear, Fig- ure B.3-~C [1]-C 23<.

-815.01 28 There are three 480 VAC non-Class

1 r I i r
indivi rom Division 1, 11 and 1il
6.9KV Class 1E buses. Isolation breakers are

provided between the Class 1E and non-Class 1€
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8.3.% References

In sddition to those codes and standards required by
the SRP the following cogdes an standerds wi'l be used and
have been referenced in the text of this chapter of the
SSAR,

IEEE Std 323 Qualifying Class 1€ Equipment for
Nuclear Power Generating Stations

1EEE Std 334 Standard for Type Test of Contirwous
Duty Class 1€ Motors for Muclear Power
Generating Stations

IEEE Std 379 Standard Application of the
Single-Failure Criter.on to Nuciear
Power Generating Stations

IEEE Std 382 Standard for Qualification of
Safety-Related Valve Actuators

{EEE Std 383 Standard for Type Test of Class 1E
Electric Cables, Field Splices, and
Connections for Wuclear Power
Generating Station

1EEE Sto 387 Standard Criteria for Diesel-Generator
Units Applied as Standby Power Supplies
for Nuclear Power Generating Stations

IEEE Std 450 Recommended Practice for Lerge Lead
Storage Batteries for Generating
Stations and Substations

IEEE Std 485 Recommended Practice for Sizing Large
Lead Storage Satteries for Generating
Stations and Substations

IPCEA §-66-402 Thermoplastic Insulated Wire & Cable
| for the Transmission ang Distribution
of Electrical Energy

\PCEA -54-440/ Ampacities Cables 1n Open-top Cable
NEMA wC-51 Trays

IPCEA $-66-524/Cross-Linked- Thermosetting-Polyethylene

MEMA WC-7 Insulated Wire and Cable for the
Transmission and Distrikition of
Electrical Energy



A partial listing of other common industry s*andards
which may be usec as applicable is given below, There are
many more standards references in the standard: which are
listed here.

Motor Control Centers

NEMA [(§-2 Steandards Yor Industriel Control
Devices, Controliers and Assemblies

Underwriter's Ladorstories Standerd No. B4S
Low Voltage Circuit Breakers
ANS1 C37.13 Low Voltage Power Circuit Breakers
ANG! C37.16 Preferred Retings and Related
Requirements for Low Voltage AC Power
Circuit Sreskers and AC Power Service

Protectors

ANS! C37..17 Trip Devices for AC and General-Purpose
DC Low-Voltage Power Circuit Breskers

ANS! C37.50 Test Procedures for Low voltage AC
Power Circuit Breskers Used in
Enclosures
Molged Case Circuit Breakers
UL 489 Branch Circuit and Serv.ce Circuit Breakers
KEMA AS-1 moided Case Circult Breakers

T.2¢v Meralclad Switchgear

ANST C37.01 Application Guide for Fuwer Circuit
Breakers

ANS] C37.54 AC Power Cirguit Breaker Re”ing
Structure

ANS| C37.06 Preferred Ratings of Power Circuit
Breskers

ANS! C37.09 Test Procedure for Power Circuit
Breakers

ANS! C37. 1 Power Circuit Bresker Contrcl
Requirements

ANS! C37.20 Switchgear Assemblies and
Metal-Enclosed Bus

ANS! C37.100 Definitions for Power Switchger



Transformers

ANS] C57.12 General Requirements for Distribution,
Power, and Regulating Transformers

ANS! C57.12.11 Guide for Instellstion of Oii-ismersed
Transformers (10MVA andd larger, &9-
287 kv rating)

ANST €57.12.80 Terminology for Power and Distribution
Transformers

ANS1 CS57.12.90 Yest Code for Distribution, Power, and
Regulating Transformers



Class 1€ 480V ~C |power |-C >losd <centers
supplying Class 1€ (cads are arranged as
indepercient radiel sys- tems, with each 4BOV bus
fe Sy its own power transformer. Each &80V
Class 1€ bus in @ divi- sion is physical'y and
electrically ‘ndepercient of the other 480V buses
in other divisions.

The 480V unit substation breakers supply mo-
tor control centers and -A >660V<motor loads up
to



and including 300Kw. Switchgear for the 480V
load centers is of indoor, metal-enc'osed type
with drewout circuit breskers. Control power i¢
from the Class 1€ 125 VDL power system of the
same division,

8.3.1.1.2.2 Motor Control Centers

The 480 MCCs feed motors P0KW and smaller,
control power transformers, process heaters,
motor-operated velves and cther small electri-
cally operated auxiliaries, including 480-120v
and 480-240V transformers. Class 1€ motor
control centers are isolated in separate load
groups corresponding to divisions established by
the 480V unit substetions,

Starters for (he control of 440V motors smal-
ier than Q0KW are MCC-mounted, across-the: line
magnetically operated, air break type. Circuits
leading from the electrical penetration assem-
blies into the containment area have a fuse in
series with the circuit breakers as @ backup pro-
tection for ¢ fault curren’ .n the penetration in
the event of circuit breake: overcurrent or fault
protection failure,

8.3.1.1.3 120/240v Distribution System
individual transformers and distribution
panels are loceted in the vicinity of the (ocads
requiring 120/240V power. This power is used for
Lighting, 120V receptaclies and other 120V loads.

8.3.1.0.4 Instrument Power Suppiv Systems



8.3.1.1.4.1 120V AC Safety-Relat.d Instrument
Power System

Individual transformers supply 120V AC instru-
ment power Figure B.3-4., Each Class '€ division
sl transformer is supplied from a 4B0v KCC in the
same division, There are thre. divisions, esach
backed up by ite divisional diesel generator as
the source when the offsite source is lost, Po-
wer is distributed to the individual loads from
distr'bution panels, and to logic level circuits
through the control room logic penels.

8.3.1.1.4.2 120V AC Safety Relsted

~C [Vitel AC Power Supply Sysiew |«C
>Uninterruptible Power i <

8.3,1.1 4.2.1 (tonstant Voltage, Constant
frequ ncy (CVCF) Power Supply for the Safety
System Logic snd Control (SSLC)-C 2 _for the
Resctor Protection System (RP§)<

The power supply for the ~C >RP§ <SSLC is
shown in Figure 8.3-~C [S]~C 26>, with each of
the four buses supplying power for the
independent trip systems of the SSLC system.
Four constant veltage, constant frequency (CVCF)
control power buses (Divisions 1, 11, [1l, and
1V) have been established. They are each
normal ly supplied independently from inverters
which, in turn, sre ~C |[normelly supolied power
yis a static switch from o rectifier which
battery provides an siternate source of power
through the static switch, |-C >#supplied from
four independent and reduncant -A26.000 >AC
and<PC supplies -A >, <-A26,000



l.ord three ‘ndependent and redundant AC
supplies. |<¥

for Divisions I, 11, and 111, the AC supply is
from a 4B0 vV MCC for each division. The backup
DC supply is via <C |8 stetiz switch and la DC/AC
inverter from tha 125VDC central/distribution
board for the division. A ~U |second [static
switch also is capable of transferring from the
inverter to a direct feed through @ voltage
~sgulating transformer from a 480V moter control
center for each of the three divisions.

Since there is no 480V AC Division IV power,
Division 1V is fed $rom g Division | motor
control center. Otherwise, the AC supply for the
Division 1V CVCF power sumply is similar to the
other three divisions, Tha DC supply for
Division IV is backed up by & separate Division
1V battery,

The CVCF power supply buses are designed to
provide logic and control power to the four-
division SSLC syste: that operates the RPS. [The
§SLL for the ECCS derives its power from the 125
VDC power system (Figure 8.3-7)]. Tha AC buses

elsc supply power to neutron monitoring system
and parts of the pr--=ss radiation monitoring
system and MSiV function in the leak detection
system. Power distribution is arrangad to
prevent inacvertent operation of the reactor
scram initistion or MSIV isoletion upon loss of
any single power supply.

Routine maintenunce can be conducted on
equipment associated with the CVCF power supply.
Inverters and solid state switches cen be
inspected, serviced and tested channel by
channel without trigping the RPS logic.

-81.000 >|(Moved to 8.3.1.1.6.2.4)/8.3.9.1.4.2.2
Class 1E RPS and MSIV Soleniods Power Supply

Thr F

gdesigned to provide power to the RPS scram and

(_'

8.3.1.1.4.2.4 ~-B1.000 [(Moved to
8.3.1.0.,4)|-81.000 >Kon-Clsss 1€ Vital AC Power
System<

~81.000 25 The function of the Non-Cless 1€
Vital AC Power Supply System is to provide
i <#



power supplies, each including o static inverter,
m.nm;mmw

1 r r
ms.z‘_mmms.m_xum_lm
The primary source of power comes from the
non-Class 1E AC power centers. The secondary
gistribution panels.

1f_the inverter fails, the AC static switch
transfers to the re-ylating transformer without
interrupti r n the Af
source of rectifier fails, the DC thyrister
switch transfers to the DC source withuy

inter i ¥
8.3.1.1.4.2.~8 [2] ~B 25¢< Componsnts

Each of the four Class 1B CVOF gower ogaiies
includes the following compocants:

(1) a power distribution vabinet. instuling The
CVCF 120 VAC hus &~ circa.t Dreskers for
the SSLC loads;

(2) e solid-state ° serte-, to cc-vart 125 VOC
power o 120 VAL yninterrup: ‘ble power
supeiy;

—~
.
—

8 solid-gtate transfer switch to sense in-
verter failure and automatically switeh to
slternate 120 VAL power;

(4) @& 4BOV/120v bypess transformer for the al-
ternate power supoly;

(5) o solid-state transfer switch to sense ~C
srectifier or <AC ~C |input |power failure
and Automatically switch to alternate 125
VOC power,

(6) o manual transfer switch for maintenance.

8.3.1.1.4.2.6 (Deleted)

8.3.1.1.4.2.-B [3|~B 27« Operating
Configuration

The four 120 VAL essential power supplies op-
erate indeperdently, providing four divisions of
CVCF power supplies for the fSLC. The normal
{ineup for each division is through an essential
480 VAC power supply, the AC/DC rectifier, the
inverter and the static transfer switeh, =C

21rensf inverter, directly to the es:

—£h) Inceming WCCB trip

(i) Cooling fae trip

W_Lm.mm
ransfer injy.ation oniy.



£.3.1.1.5 Class 1€ Electric Equipment
Considerations

The following guidelines are utiiized for
Class 'E equipment,

8.3.1.1.5.1 Physical Separation and
| ndependence

~B4.000 -B6.000 ~B10.010 | ALl electrical

i i £ i L ith 1EEE
§19 384, Reguletory Guide 1,75 and Geners!|
clarifying interpretations of IEEE Ste 384:
(1) Enclosed solid metal raceways are raguired

IEEE $td 384, ke guistory Guide 1.75 end

r i riterion 17,< The overall
design objective is to locate “he divisional
equipment and its associated con- trol,



instrumentation, electrical supporting systens
and intercomnecting cabling such that seperation
is meintained among ell divisions. ~B4.00
-86.000 >pivisionel separstion is schieved
hr th - § ~ ree-hour fir
roted |barriers <-A >, spatial
separation, <~84.000 ~86.000 ~810.0%a 2and

| receweys, -A4.05 [Class 1E to
sccordance with the requirements of IEEE 384.
{See Subsection 9.5.1.00]

__<Redundant divisions of electric equipment and
cal.ing are located in separate rooms or fire
aress wherever possible, ~B4.000 2in some
=A3.000 lspeciticlinstences spe- tial separstion
is provided such that no single even

disabie more than one of the redundant divisions

Electric equipment and wiring for the Class
1€ systems which are segregeted into separate
divisions are separated ~B4.000 -86.000 >~A&.000
land barriered|< so that no design basis event
is capable of disabling more than one division
of any ESF total function,



The safety-related divisional AU switchgear,
~C |power |~C 2l08d <centers, bettery rooms and
DC distribution panels and MCCs are located to
provide separa- tion and electrical isoletion
among the divi- sions, Separetion is provided
smong divisiona! cables being routed between the
equipment rooms, the Main Control Room,
contairment and other processing aress,
Equipment in these areas is divided into
Divisions I, 11, 111l and IV anc -~ parated by
barriers formed by walls, floors ond ceilings.
The equipment is located to facili- tate
divisional separation of cable trays and to
p ovide access to electrical penetration assem-
blies. Exceptions to this seperation objective
are identified and analyzed as to equivalency and
acceptability in the fire hazard analysis, ~A

1 See Appendix §A.5)|

The penetratiun assemblies are located around
the periphery of the contairment ..d at diffe-
rent elevations to facilitate reasonably direct
routing to and from the equipment. penetra-
tion carries cables of more than one division,

~A7.01 [Separation within the main control room
i si in r with IEEE 384, and i3

discussed in Subsection 8.3.1.4.1,



8.3.14.2.2.3.1

-A7.01 >Divisional cables to and from the
contairment and to and from the dedicated

Lvis i r_building are

wWiring for all Cless 1€ equipment indicating
Lights is an integral part of the Class 1€ cables
used for control of the same equipment and are
considered to be Class Y€ circuits.

Associated cabies ~AS,000 if are
treated as Class 1t circuits and routed in their
corresponding divisional raceways. Separation
requirements are the same as for Class 1¢
cireuits.-88.000 |Associated cables ere required
1o meet all of the reguirements for Cless 1€
cables.|

The careful placing of equipment is important
to the necessary segregation of circuits by divi-
sion. Deliberate routing in separate fire areas
on different floor levels, and in embedded ducts
is empioyed to achieve phvsical indeperdence.

8.3.1.1.5.2 Class 1€ Electric Equipment Design
Bases and Criteria

(1) Motors are sized in accordance with NEMA
standards. The manufacturers’ ratings are
at least large enough to produce the start-

ing. pull-in end driving torque needed for
the particular application, with due consid-
eraticn for capabilities of the power
sources, -A13.06 |[Plant design
specifications for electrical equipment

(2) Power sources, distribution systems and
branch circuits are designed to maintain
voltage and frequency within acceptable
imits.

(3) The selection of motor insulation such as
Class F, H or B is & design consideration
based on service requirements and environ-
ment. The Class 'E motors & - quali‘ied by
tests in accordarce with IEEE Std 334,

(4) Interrupting capacity of switchgear, ~C
|power |-C >load <centers, motor control
centers, and distri: bution panels is
~A21.01 jequal to or greater than the
meximgm availsble fault current to which it
is exposed under all medes of
gperation. |~A6.000 >compatibie with the
ghort- circuit current aveilable at the
Class 1€ buses.<

interrupting capacity requirements of the
6.9kv Llass 1E switchgear is selected to
accomnodate the available short-circuit
current at the switchgear terminals,
Circuit breaker and a7plications are in
accordance with ANS] Standards. (See
Subsection 8.3.4.1 for interface
requirements )

Unit substation transformers are sized and
impadances chosen to facilitete the selection of
low-vultage switchgear, MCCs ang distribution
panels, which are optimized within the manifac-
turer’s recommended :stings for interrupting
capacity and coordination of overcurrent
devices. Impedance of connecting -A21.01
lupstream jceble is factored in for s specific
physical layout.

8.3.1.1.5.3 Testing

The design provides for periodically testing
the chain of system elements from sensing devi-
ces through driven eguipment to assure that
Class & squipment is functiuning in accordance
sith design requirements. ~A31.07 [Such on-line
testing is greatlv enhanced by the design, which



The
which cen sefely shyt down the plant. |



requi ements of IEEE Std 379 -A31.0" |Regulatory
Guide 1.118 ond IEEE 338 |are met.

8.3.1.1.6 Circuit Protection
8.3.1.1.6.1 Philosophy of Protection

Simplicity of load growning facilitates the



use of conventionel, protective relaying precti-
ces for isoletion of feults. Empha.is hes been
placed on preserving function angd Limiting loss
of Class YE squipment function in situstions of
power Loss of equipment lallure,

Clreuit protection of the Clase 1E buses
vontained within the nuclesr island is Interfaced
with the design of the uversl! protect o aystem
o vite the muclear island

8.5.1.1.6.2 Groundiry, Methods

The medium voltege (S900V) system iy low re-
sistance grounded except that each diese!
generstor i3 high resistance grounded to maximize
svailabic Lity,

8.3.1.1.6.3 Bus Protection
fus protection is as follows:

(1) 6.9V bus incoming clrouits have inverse
time overlead, ground fault, b
differential and under oltage protection.

(2) 6.9k feeders for ~C |power |~C >(oad

fcenters have instantaneous, inveise time
overload and ground fault protretion,

(3) 6.9kV feeders for heat exchanger building
substations have inverse time overlosd and
ground fault protection,

(&) 6.9V foeders used for motor sterter: have
inscantanecus, inverse time overload, ground
fault and motor protection,

(5) 4BOV bus Inconing Line and feeder circuits
have inverse time overioad and ground fault
protection,

8.3.0.1.6.4 vrotection Requirements

Wien the diesel-generators are called upon to
operate during LOCA conditions, the only
protective devices ~A17.0' |which shut < ‘own, the
diesel [-A17.07 2for the diesel gensratoreere the
generator ~A >and bus<differential reliys, -A
lan [the engine overspeer trip ~A17.04
[ ]=A17.04 2, Low diesl coqling water pressurs
(e out 0f two sensors) and low differentipl
ketsure of secondery cooling water (twp out of
Iwo sensors). < These protection devices are
retaiined under 8. .ot conditions to mrotect
aghinst possibile, signif~A >|f<iczant damage.

Other protective relays, such as loss ¢f
encitriig , entimotoring (reverse power)
overcurrent voltape restraint, ~A17.0Y [low
leghet water pressuce] high jacket water
tompersture and low lube o\! pressure, are used
to protect the machine when uperasting in
parsllel with the rormel power svetem, ouring
periodic tests. The releys sre putometicelly
isolated fram the tripping circuity during LOCA
cond! lons.  ~A17.03 |dowever, all Dyeessed
Qarometers are anowocieted .. the me.n gentrel
Loom (see Svdnection £.3.1.1.0.9), Ihe bypasses
ale testeble and are menually resel o8 reguired
b Peaition 7 of Ben. Gulde 1 9] Wo trips are

bypassed during (OPP or testing.

8.3.1.0.7 Load Shedding and §rguencing on
Cless 1€ Buses

This subsection sddressec Class 1€ Divisions
1, 11, and 11]1. Load shedding, bus transfer and
seguencing on & 6.9kV Class 1€ bus is initiated
on loss of bus voltage, Only LOPP gignels are
used to trip the loads, W vever, the presence
of 8 LOCA during LOPP reduces Jhe time delay for
initistion of bus transfer from 3 seconds to 0.4
seconds. The load sequencing for the diesels (s
given on Table 8.3 4.

Load shoeud ng end buses ready to (oad signels
are generated by the control system for the
electrical poser distribution eystem,

Individusl timers for each major laad sre roset
sl started by their electrical power
distribution systems signails,

(1) Loss of Preferred Power (LOPP) : The &6.9kv
Class 1€ buses sre normally energized from
the normel ~A1.00 [or alternate |preferred
power suppl ~Axyceh ligs|. Should the bus
voltege Gecay to below 70X of its nominal
reted value for & predetermined time & bus
transfer is initinted and the signal will
trip the supply brosker, and start the
diesel generstor. As the bus voltege
decays, large punp motor hreskers are trip-
ped. The transfer procevds to the diesel
genc-ator, 1f the starciby diesel generator
is ready to sccept load (i.e., voltage and
fregency are within normal limits and no
lockout exists, and the normal and alter-
nate preferred supply breskers are open),
then the diesel-generator breaker is signal-
led to close, accomplishing sutomatic trans-
fer of the Jless 'F tus to the diesel gen:
erator, Large motor (o:4s will be sequence
started as required and shown on Table
8.3-4,
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ABWR
alandacd Plant .

(be event of a drop in bus voltage below preset
values for » predetermined period of time
Low-water-level switches and drywell bigh pre
sure switches im each division are used ¢
aie Qiesel start under accicant condit
Maoual start capability (wil- “ut peed of D C
' als0 provided The transfer of the
ass 1E buses to standby power supply is
malic skhould this become necessary on loss of
prelerred power. After the breakers
ooectiog the buses to the preferred power
Supplies are open the diesel-generator breaker is
sed wheo required geoerator voltage and
requency are establisbed

|

Diesel generators 1, 11 aod 11 are desigoed
start and attain rated voltage and frequency
within 20 seconds. The geserator, and voltage
fegulator are designed to permit the set to
accept tbhe (oad and 10 accelerate the motors in
the sequence within the time requirements. The
'tage drop caused by starting the large motors

d

s0es not exceed the requirements set forth in
Regulatory Guide 1.9, and proper acceleration of
these motors is ensured. Coatrol and timing

Amendment
















There |5 no sharing of standby power system
components between (oad groups, and there is no
sharing of diesel -generator power sources be:
tween units, since the ABWR is & single-plant
design,

Eoch standby powsr supply for esch of the
three load groups is compused of & single ge-
nerator driven by & diesel engine having fast:
start cherscteristics and sized in sccordance
with Regulatory Guide .9,

Table B.3-1 arwd 8.3:2 show the rating of each
of the Division 1, 11 end 1] dicsel generators,
respectively, and the maximam coincidental losd
for esch.

(3) Branch Techricel Positions (BTPs):

(a) B1F ICSEB 8 (PSB) - Use of Diesel-Gene:
rator Sets for Pesking

(b) BTP 1CSR 18 (PSB) - Applicetion of the
Single Failure Criterien to Manual(y-
Controlled Electrical ly-Operated Valves.

(c) BIP I1CSB 21 « Guidance for Application
of Repulatory Guide 1.47

() BTP PSH ' - Adequacy of Station Electric
Distribution System Voltages

(e) UTP PSE 2 - Criterie for Alarms and In-
dications Associsted with Diesel-Gene-
rator Unit Bypassed and Inoperable
Status

The onsite AC power system is designed
consistent with these pesitions,
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‘ormers, distribution panels, batteri=g,
chargers) (s togped with an equipment rumber
the same as indiceted on the single-line
disgrams,

(3) The nameplates sre (aminated bleck ang white
plastic, arrenged 1o show bleck engraving on
o white background for non Class 16 egquip:
ment, For Cless £ equipment, the name-
plates have color coded background with
black engraving,

~87.000 [8.3.1.3,1.2 Ceble Identitication

l ALl cables for Cless 16 systems and <A
2a880ciated<-86.000 [apsocisted |circuits (except
those routed in conduits) are tegged every S ft
priot to (or during) installetion. ALl cables
are togged at their terminetions with & unigue
identifying rem: ber (cable number), in addition
to the marking characterigtics shown below.

~A7.0% -A9..  ,Cobles shall be merked in e menner
ef sufficient durebi.ity to be Ligible throughout
' *~ lnigiel
erificetion thet the ingtellntien is in
senformence with the seperatign criteris,

—Such markings shall be colored to uniguely
igcatity the division (or non-givision) of the

wiriog is wnigue so 8 single division|-87.02 |,
Any non-givis'anal cable within such cabinets
ghall be sppropristely marked to distinguish it
from the divisional cables.|~87.02 2=A [(or iy
nen-divigionsl. [«

~87.000 [8.3.1.2 3 Receway ldentifcation

1 ALl conduit is similarly tagged with a unique
condu't number, in addition to the marking cha:
racteristics shown below, at 15 ft intervals, at
discontinuities, ot pull boxes, st points of
entrance and exit of room: and at origin and
destination of equipment, Conduits containing
cables operating st above 00V (i.e., 6.9kV) are
als0 tagged to inciicate the operatiry voltage.
These markings are applied prior to the
ingtallation of the cables,

ALL ~A9.01 [Cimgs IE Jcoble ~89.010 [rocewsys
1-89.0b 21rays <ore marked ~A9. 01 [with the
giyision color, and [with their proper racewsy

identification at 15 ft intervals on straight
sections, at turning points and at points of
entry and exit from enclosed aress. Cable trays
are marked prior to installetion of their
cables.

To help distinguish the neutron-monitaring
and seram solenoid cebles from other type
cables, the following unigue voltage class

designctions <B.01c land merkings |ere

used-89.01c » .
Type of Unigue
Special Cables Voltage Class
Neutron-monitoring VN
Scram solencid cables Ve

Neytron-monitoring cebles are run in thei
own divigionsl conduits ard cable trays,
sejurotely from all other power, Instrunentstion
arwd coatrel cables, Scram solencid cabies are
run in 8 se- parate conduit for each rod scram
group.

“9.01 > __In egdition, the cables of the rog
gont:ol_and informetion system ir the hydraulic
gontrel wnit (MCU) ere also placed in separate
conduits end cable triys,

£ The redundent Cless 1E, squipment and cir-
cuits, assigned to redundant Cless V£ divisions
and non-class 1E system equipment and ciriuits
are readily distinguishabile from each other
without the necessity for consu!ting reference
materials. This is accomplished by color coding
of equipment, nameplates, cables and racewsys,
a8 described above.

~69.07 28.3.1,5.2 Instrumentation and Control
Systems

», 1<
L1 Penels and recks



e dych markings shall be colored 1o iguely
igentify the givi : .
the coble. Generaily, individus!l conductors
exposed by stripping the jacket are a\sp
color coded or color tagged (et intervels
net to exceed 1 foot) such thet thei:

ivi i §
are permitted for individual conductors
within cabinets or nanels where all wiring
lsirigue to 8 single divigion (or i
pon-divisional),|

panels for the sefety-reisted systems shall
be marked, os indiceted in Subsection
£.3.0.3.1, to distinguigh them from other

{

—lhose trays or conduits which cecry nuclear
Lified as indiceted in Subsection 8.3.1.3.1,
81 _room entrance points through which they
pess (ond exit points unless the room is
smell enough to facilitete convenient
following of cable) with » permanent marker
jgentitying their essigned divigion,

(5)<#-B7.000 8.3.1.7.1.4 Sensory eguipment
grouping and desigration letters

Redurdent sensory logic/control and ectus
tion eguipment for safety relsted systems
sholl be identified by sutfiz letters.~89.00
Lsensing \ines ore discussed i 190
LriAl

£.3.1.4 Incependence of Redundant Systems
B.3./.4.1 Power Systen

The Class 1F onsite electric power systems
ard mejor components of the ssparste power
divisions is shown on Figure 8.3-1,

Independence of the electric eguipment and
racevoy systems between the «ifferent divisions
is maintained primarily by firewall-type separ-
ation ~A6.000 lgg decribed in Subsection
G.3.0.6.2. Any exceptions are justified in
Appendix 94, Subsection 9A.5.5.5,[~A6.000 2uhere

The physical indepencience of electric power
systems complies with the requirements of IEEE
Stendards ~B3.02 2279, <308, 379, 384, General
Design Criteria 17, 18 and 21 and NRC Regulastory
Guides 1.6 od 1.75.

£.3.1,: 19
Arrangement

Cless & Electric Equipment

(1) Cless 1E electric equipment and wiring is
segregated into separate Jivisions so that
no single credible ever s capable of dis-
abling enough equipment to hinder reactor
shutdown-83.104 >, removel of decay heet
from the core, or ~-83.104 | end removal of
gdecay heat by either of two ynaffectey
divisional load groups or prevent |isciation

of the contairment in the event of an
esccident. Separation require: ments are
spplied to control power ¢ xd motive power
for all systems involved,

(2) Equipment arrangement and/or protective ber-
riers are provided such that no locally ge-
nerated force or missile can destroy any re-
dundant RPS, NSSS, ECCS, or ESF functions,



In sddition, srrangement and/or separation
barriers are provided to ensure that such
disturbances do not sffect both WPCF and RCIC
systems .

(&3]

(4)

Routing of wiring/cabling is arranged such
a5 to eliminate, insofar es practicel, ell
potentisl for fire damage to cobles wnd to
seperate the redundant divisions so thet
fire in one division wil' not propsgate to
snother division. ~A10... [Cless JE ang
nor-Closs 1€ cebles are separated in
pccorgence with IREC 386 angd 8.6, 173 (se¢
Flaures $A.4-1 through 94.6-16).]

An independent racewsy system is provided
for each division of the Class 1E electric
system. The racewsys srée arranged, physi-
rally, top to bottom, es follows (based on
the function and the voltage class of the
cables):

(8) Vé = Medium voltage power, 6, 9kv
(Bkv insulation class).
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ALgh er than the ontinuaws, curtent reting
i the penetration, J-AS.0Y xPower circuits
geing throvah electoic pene tration
AAReTRL e Are protected apeinel pvergurrent
b tegureiant overcyrrent Anier: L L0
gevices toc-h [Thig) eveie-h [g |

penetration demage in the svent of fallure
of any single over: current device to clear
® fault within the penetration or beyond it
(See Subsertion B.5.4.4 for interface
requlrem

8.3 6.1.3 Control of Complisnce with
Seperation Criteria During Design an
Instellation

Compliance with the criteria which insures
inaependence of redundant systems (s & supervi-
sory responsibility during both the design and
ingtallation phases. The resporsibility iy

A— — - —— P TP - E R e R e I L D T T T T T T o PRSI IIeRINRIRN .,



discharged by:
(1) identifying spplicable criteria;

(2) issuing working procedure to (mplement thes®
criteria;

(3) modifying procedures to keep them current
ol workable;

(4) checking the manufacturer's drowings end
specifications to ensure complisnce with
proceaures; and

(5) comtrolling installation and procurement te
eshure complisnce with approved and issued
 swings o specifications.

The eaur ment nomencleture used on the ABWR
standerd desi,n 1§ one of the primery mechenism
for ensuring proper separation., Each eguipment
and/or assembly of eguipment carries & single
natber, (e.g., the item numbers for motor drivers
are the same as the machinery drivens). Based on
thece identification nunbers, each iten con be
identified as essential or nonessential and each
essential item can further be identifies to its
safety separation division. This is carried
through and dictates sppropriaste tieatment at the
design level during preparation of the
manufecturer ‘s drewings.

Nor-Clmss VE equipment (s separated where de-
sired to enhence power generation reliab)iity,
although such separation is not a safety
consigeration,

Once the safety -related equipment has been
identified with & Class 1€ safety division, the
divisional assigrment dictates a charscteristic
color (Subsection §.3.1.3) for positive visuasl
identification, Likewise, the divisional {den-
titication of all ancillary equipment, ceble and
~A >pssocistederaceways match the divisional
pssign- ment O1 the system {t supparts.

~88.03b 28 -A >The e are certaine-A [The

¥ 8.3.1.4.2 Independence of Redundent
Safety-Related irstrumntation and Control
Systems

This subsection defines independence criteris
applied to safety-related electrical systems and
instrumentation and control equipment. Safety-
reloted systems to which the criteria epply are
those necessary to mitigate the effects of anti-
cipated and abnormel operational transients or
design Lesis accidents. This includes all those
systens and functions enumersted in Subsections
T.4408, T, TLLS, ond 7.1,1.6, The
term “systems" includes the overall complex of
sctusted equipment, actuation devices (actua-
tors), logic, instrument channels, controls, and
interconnecting cebles which are required to
perform system safety functions. The criteria
outlines the separation reguirements mecessary
to achieve independence of safety reisted
functions compatible with the redundent end/or
diverse equipment provided and postulated
events,

8.3.1.4.2.1 Genersl

Separation of the equipment for the systems
referred to in Subsection 7.1.1.3, 7.1.1.4,
7405, end 7.1.1.6 is accompl ished so that
they are in compliance with ~83.02 »#-A3.000
»the substance and intent of<IEEE 279, <H10CFRSO
Appercix A, General Design Criteria 3, 17, °
and 22, and NRC Reguiatory Guides 1.75 (IEEE
384) and 1.53 CI1EEE 379).

Independence of mutually redundant and/or di-
verse Class € equipment, devices, and cables is
schieved by ~A >physical seperation<-A
dihree-hoyr fire-reted barrigce Jond -4
2/orselec- trical isclation. =A »>Physical
seperation and/or electricel isolation<-A [This
pretection lis provided to raintain the
independence of muclesr safety-related circuits
ond equipment 50 that the protective function
required during and following a design basis
event including a single fire anywhere in the
plent or & single failure in any circuit or
equipment can be accomplished. -A | The
excoptional ceses where it is not possible to
instell such berriers have been anslyzed snd
dustified in Appendix 9A.5.



8.3.1.4.2.2 Seperstion Technigues

The methods used to protect redundant safety
systems from results of single fo'lures or events
sre utiiizeation of safety class structures, -A
25pe- tiel seperstion srd/ors~A [three-hour tire
reted |protective barriers, and fsolation
devices,

8.3.1.6.2.2.1 Safety Class Strurture

The basic design corsiderstion of plant layout
is such thet redundent circuits and equipment are
located in separste safety class ereas ~A [(i.¢.,
separate fire zones) |insofar as possible. The
separation of Class 1E circuits and equipmont is
such thet the required indepen- dence will not be
compromised by the failure of mechanical systems
werved by the Cisss 1€ elec: trical system, Ffor
exomple, Class VE circuits sre routed or
protected so that failure of relat: ed mechanicsl
equipnent of one sysiem cannot disable Class 1€
circuits or equipment essential to the operatien
of a redundant system. This separation of Classe
1€ circuits and equipments make effective use of
features inherent in the plant design such as
using different rooms or -A [floors, [~A >the

epposite side of rooms or arees (distances).

8.3.1.4.2.2.2 ~A 25pstiel Separation snd/ore
“A |Three-Noyur Fire Rated |Protective Barriers

~A 28patial (distence) seperation and/or<-A
[Three-hour fire rated |protec- tive barriers
shall be such that no locelly ge: nerated ~A
>force<-A |fire, |or missile resulting from e
design basis event (DBE) or from random fallure
of Se's: mic Category | equipment can disable a
safety-re- lated function, -A [The exceptions!

r i i h

barciers have been snelzed and justified in
Appendix 9A.5.|-A 2In the sbsence of contirming
gnelysis to support less stringent requirements,
the following rules epply:

~A10.03 »>(5) Spatisl sc<~A [S|eparation in ~A
lall setety equipment o cable
arees |4 reable spresding
greas<shall equal or exceed the -A
lreguirements of |-A >minimam
allowed by<IEEE 384.-8 >(See
Svbsection 8.3.4.5 for interface
reguirements)<

8.3.7.4.2.2.3 Main Control Room and Relay Room
Panels

The protection system and ESF control, logic,
and instrument peneis/racks shall be located in
8 safety class structure in . ich there are no
potential sources of missiles or pipe breaks
that could ‘ecpardize redundant cabinets ond
raceweys,

Control, relay, and instrument panels/racks
will be designed in accordance with the follow-
ing general criterio to preciude ~A7.04 [foilure

ather redundent satfety circyit, |-A7.042 the
pessibility of fire propagating between
Cedundant circuits and preventing safe shutdown
of the plant.< Single panels or instrument racks
will not contain rircuits or devices of the
redundant protection system or ESF systems
except:

(1) Certain operator interface control panels
mey have operational considerations which
dictate that redurddant protection system or
ESF system circuits or devices be located in
e single panel. These circuits and devices
are separated horizontally and vertically by
@ minimm distance of 6 inches or by steel
berriers or enclosures,



(2) Cless Y€ cirevits and devices will also be

senareted fron the non-Cleass 1§ circuits and
from eav. other horizontal ly end vertically by @
minimam distence of 6 inches or by steel barriers
or enclosures,

(3; where electricel intertaces between Class 1€
ardd non-Class 1€ cirguits or between Class
1€ circuits of different divisions cannot be
avoided, Cless 'F ‘solation devices are used
(Subsection 8.3.1.6.2.2.4).

(4) If two panels containing circuits of differ-
ent separation divisions ure less than 3
feet apart, there shall be » steel barrier
between the two pareis. Panel ends closed
by steel end plates sre considered to be
scceptable barriers provided that terminal
boards and wirewsys are speced & minimun of
1 inch from the end plate.

(5) venetration of separation barriers within a
subdivided panel . permitted provided
Jhat such penetrations are sealed or other-
vige trested so that fire generuted by an
electrizel fault could not reasonably propa:
gate from one section to the other andd
disable a protective function,

-C 2(6) Locel instrument rocks on which flow
trans: laitters for mein gteam or
recirculation we: ter . e located are
pers tted to have redun: dant
instruments on edjscent bays of 8 sin:
ale reck in order to avoid superfiuous
In. strument piping from flow elivents
sithin the drywell, In tha
spatielly di- verse set »f redundant

r \ i

separate (ocal instryment rack.
«8.3.1.4,2.2.4 |Isolation Devices

Where vlectricel interfaces between Class \E
~AB.000 »or (1E-associated)<and non-Class 1€
circu'ts or between Clasu & ~A8.000 2or
{JE-associstedd<circuits of different divisions
cannot be avoided, Class 1€ isoletion devices
will be used.~833.000 > _DC isolation is
provided by DC-to-OC converters.< AC isolation
~B833.000 |(The FMCRD drives on Pivision 1 is the
gnly cese ) |is provided by interlocked circuit
breaker coordi- nation ~833.000 |and an_isolstion
transtormer jas described in Subsection -833.000

18.3.1.1.1.] ~833.000 »8.3.1.1.2.1.¢

viring from Class TE ~AB.000 >(or
JE-sssociatud) cequipment or circuits which
interface with non-Cless £ eguipmant circuits
(i.e,, swuncietors or data loggers) is treated
as Class Y& ~AB.000 >(or 1C-as- socisted)<and
retain its divisionel identifica: tion up to and
including 1ts isolation device. The output
circuits from this isolation device are
cla.sifivd as nondivisional and shall be
physically separated from the divisional «~A8. 000

2(or 1 associsted)swiring.

8.3.1.4.2.3 System Separation Requirements

Specific divisions! assigrment of sateiy re-
loted systems end equipment is given in Table
8§.3-1. Other separation reguirements pertaining
to the RPS and other ESF systems are given in
tne following subsections,

8.3.1.4.2.3.1 Resctor Protection (Trip) System
(RPS§)

The fullowing separation reguirements apply
to the RPS wiring:

(1) RPS sensors, sensor input circuit wirirg,
trip channels ard trip logic equipment will
be arranged in four functionally independent
ond divisionally seperate groups designated
Divisions 1, 11, Il and IV, The trip
channe! wiring associated with the sensor
input signals for each of the four divisions
provides inputs to divisional logic cabinets
wiich ere in the same divisionsl group ss
the sensors and trip charviels and which are
functionally independent and physically
seperated from the logic cabinets of the
redundent divisions.

(z

e

where trip channel data originating from
sensors of one division are required for
coincident trip logic circuits in other
divisions, Cless 1€ isolation devices will
be used as interface elements for signals
sent from one division to snother such as to
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(&)

(5)

()

meintain electrical isoletion between
divigions.

Sensor wiring for seversl trip varinables
associated with the trip charmels of one
division may be run together in the same
conduits or in the seme raceways of that
same and only division. Sensor wiring
sssociated with one divirion will not be
routed with, or in close proximity to, any
wiring or cabling associated with @
redundant division,

The scram solenoid circuits, from the
sctuation devices to the solenoids of the
screm pilot valves of the CRD hydreul ic
control units, will be run in grounded steel
conduits, with ne other wiring contained
within the conduits, so that each scram
group is protected against & hot short teo
any other wiring by s grounded erclosure,
short sections (less than one meter) of
flexible motallic conduit will be permitted
for making connections within penels and the
connections to the solencids,

Separste grounded steel conduits will be
provided for the scram solendid wiring for
sach of four scram groups. Seperate
grounded steel conduite will slse be
provided Yor both the A solenoid wiring
circuits and for the B solencid wiring
circuits o1 the same scram group.

~A4.01 -AL.02 | Screm group conduits will
have uniave identificerion end will be
separately routed as Pivision 11 end I1}
sondyits for the A s § solencids of the
scram pilot ve!ves, respectively. This
corresponds to the divisional assignment of

~B4.01 ~84.02 [JEEE 384 and Reguletory Guide
LJ3.1-9 2-A [the nermel divigien:te:divisisn
separation requirements of the plant. See
Subsection 8.3.1.1.5.1) ]«

~A4.000 >The scram Rroup condits will have

wigue identificetion iwill be treated

(7) Any scram group conduit may be routed

slongside of any cable or raceway containing

either safety-related circuits (of any
division), or sny cable of recewsy
containing non-safety-related circuits, as

long as the concdduit itself is not within the

bourndary of any raceway which contains
eithe: the divisional or the
non-safety-related circuits and s
physically separsted from said cables and
racewsy bounderies ~A |as steted in (§)
ghove[-A »by & minimum separeting distence
of one inche. Any one scram group conduit
may &l be routed along with & rem group
conduits of the same scram group or with
conduits of any of the three other screm
groups as long as the miniman sepsrastion

distance of one inch (2.5 cm) is maintained,

(8) The standby ligquid control system redundent
Class 1€ controls will be run as Division |
and Divigion I so that no failure of
standby |iguid control (SLC) function will

result from a eingle electrical failure in a

RPS circuit.

(V) Yhe _tartup range monitoring (SKNM)
subsystem cabling of the NMS ~§.01 »and the
rod control and informetion system (RCEIS)
scabling under the vessel is treated as
divieional, The SRNM cables will be
assigned to Divisien |, 11, 111 and IV~C 2
ang the RCAIS cobles to Divigion | and 11«
Under the vessel, cables will ~A6.000 [be
enclosed end seporated ss defined in
Appendix $A.5.5.5.|-A 2not be placed in any
enciosure which will unduly restrict
capability of removing probe comnectors for
maintenance pUrposes.<

8.3.1.4.2.7.2 Other Safety-Related Systems



(8]
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(§ 3]

Separation of reaundant systems or portions
of & system shall be such that no single
failure can prevent initistion and
complet ion of an engineered safeguard
tunction,

The inboard and outboard isolation valves
ore redundant to each other so they are maoe
indepercient of and protected from each other
te the extent that no single failure con
prevent the operation of st least one of an
inboord/outboard peir. =B4.00 >The ML
fail-sete solenoid cirguits follow the cable
separe- tion reguirements desctibed in
Subsection 8.3.1.6.2.3.1 for RES rod scram
HIOMPS <

Isulation valve circults require special
atiention because of thelr function in
miting the consequences of a pipe bresk
outeide the primary contairnment. [solation
valve control andd power circulits are requir:



(&)

6)

ed to be pretected from the pipe Lines thet
they are responsible for isolsting,

Essential fsolation valve wiring in the vi-
cinity of the outbosrd valve (or gownstteam
of the valve) shall be instalied in con-
duits and routed to teke advantege of “he
mechanice!l protection afforded by the valve
operator or other svallsble structural ber
riers not susceptible to disabling damege
from the pipe line bresk. Additions!
mechanical protection (berriers) shell be
interposed as necessary between wiring and
potential sour- ces of disabling mechenical
demege consequent isl te 8 break dovnstream
of the outbosrd valve,

The several systems compriging the ECCS have
their various sensors, logics, actuating de-
vices and power supplies assigned to divi-
sions in accordence with Table 8.3-1 so that
no single failure con diseble a redundant
ECCS function, This is sccomelisned Ly
Limiting cunsequences of a single feilure to
equipment Listed in any one division of
Teble 8.3-1, The wiring to the ADS solencid
valves within the drywell shall run in one
or more rigid condlitts, ADS conduits for
volencid A shell be divisionally separatec
from solenaid B conduits, Short pleces
(less than 2 feet) of flexible conduit may
be used in tna vicinity of the velve
sclennids,

Electrical equipment and raceways for sys-
tems listed in Table 8.3 shall not be lo-
cated in close proximity to primary steam
piping (steam (eakage 20ne), oc be designed
for short term exposure to the high tempers-
ture and humidity associated with o steam
leak,

=A16.01 [Cless 1E electricel equipment
\ecated in the suppression pool level swell



(7) Contairment penetrations will be so srranged
that no design basis event ran dissble
cubling in more than one division, Penetra-
tions will mot contain cables of more than
one divisiona! assigrment,

(8) Annwnciator and computer inputs from Cless
1€ equipmen* or circults are trested as
Class 16 and retain their divisional identi:
fication up to Class 1€ isoletion device,
The output circuit from thiz fsolstion de:
vice is clessified as nordivisional.

Annunc iator and computer inputs from non:
Class E equipment or circuits do not
require isclation devices.

B.3.2 DC Power Systems

8.3.2.1 Description

62,01 [8.3.2.9,1 _General System

l

A ~82.071 2125 v<DC power system ~B2.01 »,
flaure 8.3-7, «is pro- vided for switchgear
control, control power, 1n- strumentation,
critical motors and emergency lighting in control
rooms, switchgear rooms and fuel handling
aress . ~82.01 [four
ivigl i . »

125V0C_Load groups and one non:safety:related

230VDC comnyter and motor Power Supply
rovided. See f) -
Lines,

coom. |- 2(See Subsection 8.3.4.7 for interfece

reguiienents )<

All botteries are sized s> that reguired |oads
will not exceed BOX of nameplete rating, or
warranted capacity at end-of-inst2 led (ife with
100% design demand.

All chargers ore sized to sunply the continuous
load demardd to their bus while restoring
betteries to & fully charged state. |

“82.01 28.3,2.1.1__General Systems

#-82.01 2(Reloceted in this section) _ The
operating voltage renge of Cless 1€ DC loads s

£ the Vi3 VOC system-B 2g¢ provide-B [s] ®
reliable control andd switching power source for
the Class 1€ systems,

~82.01 2(Reloceted to 8.3.2.1.0) ALl betteries
are sized so thel required (oads will not exceed

- - -

demand. _<Each 125 VUC battery {s provided with
& charger, and & standby cher- ger shared by two
divisions, each of which is capeble of
recharging its battery from & dis- charged state
to & fully charged state while handiing the
normal , steady-state DC load.

Batteries are sized for the DC (oad in
sccordarce with [EEE Standard 485,

¢ 2#:2.01 18.3.2.1.0.1_ Wen-Claws IE 280V D



~Se¢ Subsection 8.3.6.6 for interface re:

8.3.2.1.2 Class € DL Loads

The 125 vOC Cless 1§ power is required for
emergency Lighting, diesel-generator field
flashing, control end switehing functions such s
the control of 6.9-kv and (BOV switchgesr,
control relays, meters and irdicators, ~C
Imiitiplexers, vitel oc power supplies|, e well
as DC components used in the reactor core
isolation cooling system,

The four divisions that are essentiz! to the
sefe shutdown of the reactor sre supplied from
four independent 125 VDU buses.

8.3.2.1.3 Station Batteries and Battery
Chargers, General Considerations

Tne four ESF Load groups are supplied from the
four Class TE 125 VDU systems.(See Figure 8.3-7)



Euch o the -82.0% |Clags 1E 125 WU systems
has & 125 VDU battery, @ bettery charger and »
gistribution panel. One starcy battery charger
~A loan be connec g to either of <A 2is shared
ystwe divisions and another standby bettery
charger <A lcan be connected to either of [-A 21§
ghered by<two other divisions. ~82.0 [Kirk hey
interiecks prevent Cross connection between
givigions, |The main DC distribution buses

include distribution panels, drawout-type
breskers and moldea cese circuit t eakers,

~“82.01 x(Relocated 10 8.3.2.1.1)  Locel
fod from the DC gistributi n switch: gesr,

£ The <82.00 |Cisss 1E_|125 VOC systems supply
DC power to Divi- slons 1, 11, 111 and 1V,
respectively, and are desigred v Cless f
equipment in sccordance with 1EEE Std 308. They
are gesigned 4o that no sin- gle feilure in any
125 WOC system will result in conditions thet
prevent sefe shutdown of the plant-82.01 | with
either of the twe remeining power divisions].
The poant design end circuit layout from these OC
Syktems provide physicel separstion of the
equipment, cabling end nstrumentat ion essential
to plant safety.

~B2.01 2(Reloceted t0 8.3.2.1.1) _ Eech 135 voC
bettecy s separetely hovsed in o ventilated room
RRart from its charger eng gistribution panel.
ZEach division of the system is (o cated in an
ares separated physically from other divisions,
AlL the components of Cless 1€ 125 VDC systems
are housed in Seismic Category | structures,

“62.01 2#(Relocated 1o 8.3.2.1,1) An smergency

SH8.3.2.1.3.1 125 VDOC Systems Configuration

figure B.3-7 shows the overall 125 VOC system
provided for Class YE Divisions 1, 11, 111 and
IV, One divisional battery charger is used to
supply each divisional DC distribution panel bus
and 1ts associated buttery. The divisional bet-
tery charger is normelly fed from ts divisional
B0V MCC bus.

1l “A36.000 |As & generel reguirement, t]-A
2]shese batteries have sufficient stored energy
to operate connected essential loads
continuously for ot least two hours without

rechurging. ~AS4.000 IThe ¢ivigion | bettery,

(e Appendi Subsection 196.2.0.2.20.] Each

distribution ¢circuit is capable of transmi tting
sufficienc energy to start and operate all
required loads in that circuit,

~A34.000 1A load cepecity snelysis hes been

eerformed, bosed on JEEE 485-1978, for estimated
1-82.01 [Clpss JE [~A34.000 |DC buttery loads as
of Septenber, 1980, The resuits for both two

B.3:5 through 8.3:10.|

An inftisl composite test of onsite AC nd DC
power systems is called for es & prerequ site to
initial fuel loading, This test will verify
that each batt~ry caperity is sufficient to sa-
tisfy o sefety load demand profile under the
conditions of a LOCA anvd loss of preferred
power .

Thereafter, periodic capscity tests may be con-
ducted In accordance with 1EEE $td 450. These
tests will ensure that the battery has the ca-
pacity to continue to meet safety losd demends,

Sec Subsection 8.3.4.6 for interface
reguirements .,



52,01 ~42.02 ~82.03 -833.000 |8.3.2.1.3

~Anen-ciess £ 125VDC power sugply, figure
8.3:2, i3 i : related
switchgear, velves, conwsrters, transducers,
£ g pnd Instrgmentption, The system hes
thowo o LuDe Mith ... Dattery, charger » '
Bt o A00Y grovp.  There are bus tie breskers
betweer buses. Normsl operstisn (s with by tie
breekers open. Eech load group's pettery snd
chatser mey be removed from serice as & wnit fo.
Lecheged by iis charger prior to being placed
in aryice.

One beckup charger s provides end 1§ connectable
1o any of the three byses, one bys ot & time,

L L it interiocks to:
82 Perform extended msintenance on the normal

for th r

1 e f 1
Rower from the bus of another L 1th
parsileling g two botteries,

he char r imiti
Leplacement type chargers capable of operatign
uithout » Dattery cennected to the bus, The
Backup charger mey be supplied from the AC supply
¥sed to charge any one battery ay 8 given time,

furbine by' .ding |~82.01 2pivision | or Pivision
11l <load cen- ters. Selection of the desirad
AC supply 18 by & mechanically interlocked
transfer switch. The standly charger ic fed
from a ~82.01 |Losed group A -/ rol bu.lding
motor control center. Selection of the norme!l
or the standby charger is controlled by hey
interlocked breakers. A 250vDC central distri-
bution board is provided for connection of the
loads, all of whick er. non-class 1€,

~62.01 >__See Subsection 8.3.4.6 for interface
Lo _guirewants.<

8.3.2.1.3.3 ventilation

Battery rooms are ventilated to remove the
ninor amounts of gas produced during the
rharging of batteries.

8.3.2.1.3.4 Sta~A [t]ion Blackout

Station blackout performance is divcussed in
Subsection 198.2.1.2.2.

~82.01 2# (Combined into sections sbove.)
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facilitate ~C [required |~C >adequate <separation

of cabling.

8.3.3.3 fire Detection and Protection Systems
ALl eress ~C |of the plant are covered by &

fire detecti

hose coverage 1§ prov) he

rink I~C 2¢4cept the
diesel-generator room are protected by product of
re pr ~gr ioxide - ress i
which is <~C [The foam sprinkler systems are dry
pipe systems with pre-action velves which are
lactuated by com: pensated rate of heat rise and
ultraviolet flame detectors.~C } _Individual
sprinkler heads are opened by their thermal
Links. |

=C 2 _Automatic wet stendo.pe, SPrinkiers —se
reels, end manual pull boxes for the operetor's
inftiation of fire signals are provided in aieas
85 described 1n subsection 9.5, 1, which includes
reas where cables ar le frays are royted,
<6.3.4 Interfaces

8.3.4.1 Interrupting Capacity of {lectrical
Distribution Equipment

The interrupting capacity of the switchgear
and circuit interrupting devices must be shown to
be compatible with the magnitude of the aveilable
fault current based on final selection of the
transformer impedence, etc. (See Subsection
8.3.1.1.5.2(8)).

8.3.4,.2 Diese! Generator Desigr Details

Subsection 8.3.1.1.8.2 (&) requires the diesel
generacors be caveble of reaching full speed and
voltage within ~A36,1 [20]~A36.1 213«<seconds
atter the signol to start. Demgnstrate the
reliability of the diesel generstor start-up
circuitry designed to sccomplish this.

B.3,.4.3 Certified Proof Tests on
Cable Samples

Subsection 8.3,1.2.4 requires certified proot
tests on cebles to demonstrate 60-year life, and
resistance to radiation, flame and the
environment. Demonstrate the testing methodology
to assure such attributes are acceptable for the
60 rear life,

8.3.4.4 Electrical Penetration Assemblies

Sunsection B.3.1.4.1.2. (7) specifies design
requirements for electrical penetration
sssemblies. Frovide fault current clearing-time
curves of the electiical penetrations’' primary
and secondary current interrupting device
plotted against the thermal capability (1° €)
curve of the penetration (to
maintain mechanical
integrity). ~A11.01 |Provide
an _analysis showing proper

Also, provide &
simplified one~line diagram
showing the location of the
protective davices in the
penetration circuit, and
indicate the maximum
available fault curreat of
the circuit.

Previde specific
identification ~A11.02 |and
location |of power supplies
used to provide external
control power for tripping
primary and backup
electrical penetraiion
breakers (if utilicved),.

~A11.01 | Provide an
analysis

1~Bi1.01 |(Baseed on
no damage to the

within the
penetration: or
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