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NOTE TO: J. Chambers, GE
FROM: Chet Foslusny, NRR, NRC
SUBJECT : PRELIMINARY STAFF FEEDBACK Oh ITAAC PHASE 3

Encloesd for your infortation are two sets of preliminary staff :
commente on GE s ABWR Phese 111 Design Certification Material, :
l Enclosure 1, was provided by the Radistion Frotecstion Branch and
Enclosure 2 was provided by the El¢ctrical Systems Branch.
Please call me on 504-1132 if you have any guestions on thie
information.
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2.11.18

2.11.19

2.11.22

Enclosure |

COMMENTS ON
ABWR TIER ] DESIGN DOCUMENTATION
PHASE 3 SUBMITTAL

NUCLEAR STEAM SUPPLY
The design description of the reactor internals should address the
elimination of Cobalt bearing materials from the reactor.

NEUTRON MONITORING SYSTEM

Design description of the ATIP system should include a discussion of
the electro-mechanical switch that prevents a complete probe
withdrawal and the interlocks with local alarm at the lower dJrywel)
access to warn personne) of potential radiation hazard. The 1TAAC
should be revised to include a verification that the ATIP system is
built as described.

AREA RADIATION MCNITORING SYSTEM
Design description and ITAAC are acceptable to the staff,

DUST RADIATION MONITORING SYSTEM
This 1s not an ABWR system, cherefore, 1t should not be referenced
in the Tier 1 design document. Should be deleted.

CONTAINMENT ATMOSPHERIC MONITORING SYSTEM
The system description and ITAAC are acceptable to the staff,

RESIDUAL HEAT RIMOVAL SYSTEM

The system description should include the capability to
decontaminate the system heat exchangers and pumps prior to
maintenance.

REACTOR WATER CLEANUP SYSTEM

The system description should include the capability to
decontaminate the system heat exchangers and pumps p-ior to
maintenance.

RADWASTE SYSTEM

The system description should address ALARA design features such as
the use of automated remctely operated equipment and rack mounted
pumps to facilitate maintenance.

ZINC INJECTION SYSTEM
This 1s not an ABWR system as described in the SSAR. Should be
dgeleted from the tier ] design document.

BREATHING AIR SYSTEM
The system description and ITAAC are acceptable to the staff.

IRON INJECTION SYSTEM
This 1s not an ABWR system as described in the SSAR. Should be
deleted from the tier 1 design document,




2.15.5

2.15.8

2.15.9

2.15.10

2.15.11

2.15.12

2.15.13

2.15.14

3.7

HEATING, VENTILATION, AND AIR CONDITIONING

A1l 7 ventilation systems discussed in this design description
should have a cross reference to the Ventilation and Airborne
Monitoring DAC in section 3.7.b.

VACUUM SWEEP SYSTEM
This system is not described in the SSAR and should be deleted from
the Tier 1 design document.

DECONTAMINATION SYSTEM
This system is not described in the $SAR and should be deleted from
the Tier ] design document.

REACTOR BUILDING
The design description has a appropriate reference to the radiation
shielding DAC in section 2.7.a.

TURBINE BUILDING
The design description should address the radiation shielding
provided by the structure and reference the DAC in section 3.7.a.

CONTROL BUILDING
The design description should address the radiation shielding
provided by the structure and reference the DAC in section 3.7.a.

RADWASTE BUILDING
The design description has a appropriate reference to the radiation
shielding DAC in section 3.7.a.

SERVICE BUILDING
The design description has a appropriate reference to the radiation
shielding DAC in section 3.7.a.

RADIATION PROTECTION

The purpose for specifying that 80% of the area of a zone will be
less than 25% of the radiation level specified for that zone
(Acceptance Criteria 1 in Table 3.7.a) is unclear. The basis for
this restriction should be stated in the discussion. Also the
reference to Figure 3.7¢ at the end of this criti- a should be
changed to 3.7cc.

Acceptance Criteria 3 in table 3.7a should be revised to clarify
that the radiation dose specified is an individual, not a
cumulative, limit (i.e., "no individual shall receive radiation
exposures in excess of 5 rem to the whole body, or its equivalent").

Inspection, Test, Analyses 4 of table 3.7.a, should have the work
*radiation® inserted after the word "scattered'.

Acceptance Criteria 2.b in table 3.7.b has two typographical errors
in the parenthetical phrase. It should read, "(1.e., air sampling
monitors in ventilation exhaust streams shall collect an isokinetic
sample)."




4.8

Figures 3.7.a through 3.7.cc are not consistent with the
corrosgondtng figures in Ch. 12 of the SSAR. However, as noted in
the FSER, GE intends to revise the SSAR figures in a future
amendment ., Therefore, acceptance of these figures is pending the
review and approval of the revised Ch, 12 figures.

ATRBORNE PARTICULATE RADIATION MONITORING

This i1ssue 1s not an interface. As noted in section 12.3.4 of the
FSER some aspects of airborne radicactivity -onitorin? will be
lﬂdr;;:;d by the COL applicant. This discussion should be moved to
the :



1.0

1.1

1.2

1.3
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Enclosure 2

Seciion 2.3.1 Process Radiation Monitoring System

In a I3 letter to BWR Owner's Group dated May 15, 1991, the

staft accepted the elimination of the BWR main steam 1ine isolation
valve (MSIV) closure function and reactor scram function of main stean
line radiation menitor for operating reactors. The staff's acceptarce
was based on a safety analysis performed by GE in a licensing topical
report, NEDO-31400 dated May 1987 which was submitted to NRC for review
by BWR Owner's Group with their transmittal letter dated July §, 1987,
Therefore, GE has the option of eliminating the MSIV closure function
and reactor scram function of the main steam line radiation moniter in
the ABWR design. Should GE take this option, the corresponding section
of the SSAR (Section 11.5.2.1.1) should be revised accordingly.

Delete Section 2.3.3 in its entirety (heading) since tne staff is not
sure what it meant by Dust Radiation Monitoring,

A number of minor editorial and technical comments are noted on the

enclosed marked-up pages.
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2.3 Radiation Monitoring > 8a
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2.3.1 Process Radiation Monitoring M) Systen

Design Descripticn
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(4)

(5)

(6)

(7)

(8)

(9)

Contrel Building air intake supply - 4 divisional channel:

The air intake 1o the Control Building & continuoush moniored for
gross gamma radioactivin, On hgh lcvel the ventlation ducts are

isolated and the tem is acuvated on tWo - M
out of four channel trip ©/ Candral R g Km.ﬁig Wy Ac_ >

T e e TN P — ¥
Turbine Building ventilation exhaust - 4 channe!l

The vent exhaust from the Turbine Building is continuously monitored
for gross gamma radicactivity. The air exhaust from the squipment
compartment area and from th eas in the Turbine Building are

each monitored by two redungast mwd on
high radiation level:. 1\'\31"—“\ LRV n*s&s»\\

N s . ,”‘_\’...”‘_.“

Charcoal vault veniillation exhaust - 1 channel

The vent exhaust from the charcoal vault is continuously momtored for "
-chnrcoalbeds An alarm s uuuated on high radiation.

gross gamma radicactiv

Preareated main condenser offgases - 1 channe]

The pre-wreated main condenser off-gases are continuously sampled
and monitored for gross gamma radioactivity. Alarms are initiated on
high radiation and on abnormal sampling flow. Vial sampling is
provided for periodic sotopic analysis.

Post ueated main condenser off-gases - 2 channels

r——

x

The treated off-gases are _ontinuously sampled and monitored for ‘h-"-*" S0l

airborne radioactivity by two gas samplers and filters for collecting e
partculates and halogens Each gas sampler consists of a beta, gamma
sensitive detector and a source check for periodic testing. On high
radiation, the offgases are routed through the entire charcoal bed for
hold-up. On extremely high radiation, the ¢™-gas discharge to the stack
is isolated. Alarme are initated on high radiation levels and on
abnormal sampling flow. Vial sampling is provided for periodic isotopic
analysis.

Plant vent discharge - 2 channels

The discharge through the stack is continuously sampled through an
sokinetic probe and monitored for airborne radioactivity by two
redundant channels, each consists of a beta/gamma sensitive detector
with a source check, a high-range ion chamber, and filters for collecting

2. 6182
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(10)

(11)

(12)

(1%)

W
ul-pamculmn and halogens Sampling and collecung of tritum is also
pmndc ‘ol Alarmis wie iniuated on high radiation levels and on abnormal

sampling flow.
Radwaste Building venulauon exhaust - 1 channel

The ai vent exhaust from the Radwaste Building is continuously
sampled through an isokinetic probe and monitored for airborme
racdioactiviny by a beta /' gamma nmive detector with a source check
and filters for collectmgab d jodine. A triuum monitor
is also provided for sample collecuon Alarms are inivated on high
radiauon and on abnormal sampling flow

Radwaste hquid discharge - 1 channel

The liquid waste discharge from the plant is conunuoush tampled and
monitored by 4 hquid sampler, which consists of a scintillation detector,
asource check and an ultra sonic cleaner. Alarms are iniuated on high
radiation levels and on abnormal sampling {")w. On high radiavon in
the discharged waste, the flow to the environment is automatically
terminated and alarmed.

Drywell sump liquid discharge - 2 channels, one per sump

The liquid discharge from each of the two drywell sumps is monitored
by an in-line ion chamber. On high radiation, the discharge to the
Rad wasie Building is terminated and alarmed.

Standby gas treaunent system (SGTS) discharge - 4 channels

The discharge from the SGTS to the stack is continuously sampled and
monitored for airborne radioactivity by two gas chambers lf apare in
series with the flow and by sampling filters for collecting mr ptruculates
and halogens. Each gas sampler consists of a scintillation detector and
a source check, Also, radioactivity in the discharged gases are
continuously monitored for gamma radiation by two in-line high-range
ion chambers. Alarms are initiated on high radiation levels.

(14) Turbine gland steam condenser discharge - 1 channe)

The discharge from the main turbine gland steam condenser is
continuously sampled and monitored for airborne.radioactivity by a gas
chamber and by sampling filters for collecting s particulates and
halogens. The gas sampler consists of a scintillafion detector and a
source check for periodic testing of the detector. Vial sampling s

-3 6/1/62
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provided for laboratory analvsis. Alarms are initiated on high radiation
levels

(10) Intersystem radiation leakage - U channels, one per RCW system loop

Int- rsystem leakage into each loop of the reactor building closed
cooling water system is monitored by an in-line scintillation detector for
gross gamma radioactivity. An alaim is imtiated on high radiation

Location of the process radiation monitors is shown in the plant layout drawing
of Figure 2.3.1. The radiation detectors are numbered according to the lisung
provided above.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.3.1 provides a definition of the inspections, tests and/or analyses
together with the associated acceptance criteria which will be undertaken for the
Process Radiation Monitoring System.

-4 6192
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Table 2.3.1: Mmmmm
inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment
Thammlocmmv
mondtor the rachation levels in process and
effluent liquid and gaseous streams
throughout the plant.

PERN
The 2BM is designed to initiate
autbmatically the controls and safety
actions as requnred to isolate and prevent
furthar releases of radioactivity

FEach process radistion is
designed to init'ate alarms on and fow
rachation levels and when the montor
indicates gross failure (INOP trip).

PERn,

. The #AM-s used to monitor radistion

levals during normat, shnormai snd
accident plant conditions.

PERM
mmmndmm
Gmnouemmiovcoﬂeamgm
particulates, halogens anc vial samles.

reERMN,
For the safety related functions, the pRAS -
provides 4 redundant dvisional chamwis
to ihiate the required protective action on
two out of four channel trip.

inspactions, Tests, Analyses

Each detector chall be checked for
certified records and/or response tests
using erther a portable gamm: a sowce of
the detector check source as required Each
radhation monstor shai! be visually checked
for operational readiness.

The range of each radiation channel shall
be checked for the corrert response using
plant controis shall be venfied.

The slarm satpoints of each radiation

 channel shall be varified using the

adjustabie trip cutput circuits and the INOP
trip feature of the monitor.

. Verify that the high range monitors of the

plant vent discharge and the SGTS can
datect gaseous sfiuents of levels up to 10°
ucice.

Verify that the sampling racks and
associated equipment are operating withm
specified hmits to assure tha extraction of

. Each required safety function shail be

mputs to verify that the initiation of the
protective action occurs only when any two
out of fou channels indicate trip

-

Acceaptance Criteria

Proper detector calibration and sensitrvity
sre verified based on acceptable records

snd/or test results Operational readiness
of each radistion monitor 15 verified by the

Verification that the corract monitor
rasponse s indicated at the specified
inputs for each channel Also, confirmation
that the trips are initiated at the proper
setr-oints.

3 Confirmation that siarm initiation occurs st

the propsr setpoint and when *he monitor
mdicates gross failure.

Verification that sach high range
monitering channet including the
associsted radistion monitor is capable of
satichying this requirement

DOperstion of the sample racks < verified
when the axtracted air flow is normal and
s writhin accaptable limas

Accaptance is based on sat=’ sing the two
out of four critenia for intiating the
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.3.3 Dust Radiation Monitoring System \
| !

Not an ABWR svstem. No entry

233 4.

€182






~ABWR Design Document

2.9 Radioactive Waste
291 Redwaste System

N

Design Description U

The liquid waste system collecy, treaws, shonitors, and either recycles or
discharges all radioactive liguid wastes within the plant The solid waste system
collects, sors, monitors and either recycles or packages all radioactive solid
wastes within the plant

The radwaste system does not serve or Jppon any safeny function and has no
safery design basis o

Liquid Waste System or

7 e hgquid waste system consists of three subnsiems: the low conductivity waste
tem (LCW), the high conductvity waste sysiemn (HCW) and the detergent

w ste svstemn (DW). a M PPTTRE W31 T

The LCW system collects and ptoccue:ﬁun radwaste, i e water of relative\
lcw cenductviny. Equipment drains and backwash transfer water are typical of
wastes found in this subsystem These wastes are collected, treated and
monitored If quality is adequate, the water is ‘ent 1o the condensate storage
ank If not it is reprocessed

The HOW system collects and processes dirty radwaste. | ¢, water of relatively
high conducuvin and solids content Floor drains are typical of wastes found in
this subsysiem These wastes are collecied. treated and monitured. If qualiny is
adequate, the water is sent to the condensate storage tank If not, it is
reprocessed Sometimes, the water is discharged following established
procedures 1o maintain proper plant water balance

The DW sysitem collects and processes detergent waste from personne) showers
and laundry operations. Theie wastes are collected, filtered and monitored. 1f
guality s adequate, the water is discharged.

The Liquid waste system provides one discharge line to the canal for the release
of processed Liquid waste. This line is provided with flow instrumentation, means
of flow control and a radiation monitor. A high radiation signal from this
monitor will close the discharge valve The liquid waste system is provided with
sample tanks to collect processed water with provisions to mix the contents and
obtain samples for radiochemical analvses prior 1o discharge Discharge can be
made from only one sample wank at a ume through a locked closed valve that is
under administrauve control

1 61%2
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Solid Waste System

The solid  ste sistem consists of two

The DAW system has an area which isd
sorung it into reusable and nonreusableytems. Reusable ilems are

Y. decontaminated as necessary and reused| Nonreusable items are separated (or
further treatment. Combustible DAW ed in an incinerator -
Incombustble and compressible DAW uced in VOTuMe using a
compacior. Th. processed DAW is packaged for shipment

The WAW svstem has tanks for collecting concentrated liquids, sludges or
slurries and spent resins

The concentrated liquids are dried and solidified
Ihe slurries and spent resins are either dried or dewatered

Packaging and transporting of the packaged wastes are in conformance with
10CFR61 and 49CFR 173, Subpant 1. Radiation monitors are provided to surves
all waste packages

Individual components are provided with vents to assure that dust or
contaminated air are not released 1o work spaces

A Process Control Program shall be prer  ed and approved by the NRC

derr “u . ating that the cementglass | « complies with 10CFR61, Secuons
o 61.56, * Walla Charaetsualics A G(.SY, " Wellks, i
' Lhonssbiestia.. |

Table 29 1 provides a definition of the inspections, test and /or analyses
together with associated accepuance criteria which will be used for the radwaste
system

Insper-ions, Tests, Analyses a' d Acceptance Criteris

Table 29.1 § svides a definition of the inspections, tests, and /or analyses
together with associated acceptance criteria which will be used for the radwaste
neem

81 -2 61%2



Table 2 9.1 Radwaste System

inspections, Tests, Analyses and Acceptance Criteris

Certified Design Commitment
.

"r& A N o
seet wasig.sy<tem has only one
FDarge l|rv¢: iy vicded with flow
mentation means of flow comtr
on montor A h.gh radiat
15 monitor wall stop the dischar

ge can bhe made from

tank at a2 hrme

nponents of the Liod wasie

term <hai! be providded wherh meet the

¥
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tes and standards in Tabia 1 Reagulaton

wcie 1 1473

Means shall be provided to package and
tr ansport the solid wastes in conformance

wil IOCFRST and A9CFR173 Subpant

rhwvidual components shall be properly
nted to prevent the reiesss of dupet

ntarmmated s 1o work spaces

A Process Comrof Program has heen
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system Y rente

A< Bt eguipment for packesgeng and
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3.0

3.1

3.2

3.3

section 2.10.1, Turbine Main Steam System

Add the following two certified design commitments in Table 2.10.1 as
ITAAC items.

(1) the main steam drain valves are operable from the main control room

via essential power supply (class IE).

(2) the main steam piping frui: MSIV to the condenser inlet including the
main steam drain pipe is analyzed to demonstrate appropriate leak-

tightness under SSE loading con*itions.

The basis for adding the above ITTAC items are that (1) the stafy nas
provided a credit for airborne radicactive icdine removea (n the main
steam (and drain) piping and in the main condenser following a

postulated LOCA, and (2) the staff accepted the ABWR design without a

MSIV leakage control system.

A marked-up copy of Section 2.10.1 is anclosed.
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2.10 Power Cycle
2.10.1 Turbine Main Steam System
Design Description

The Maun Steam (MS) System (Figure 2.10.1) supplies steam generated in the
reactor to the turbine. This Tier 1 entry addresses that portion of the MS System
that ranges between, but does not include, the outermost containment isolation
valves and the turbine stop valves.

The MS System is not required to effect or support safe shutdown of the reartor
or to perform in the operation of rector safety features; he wever, the MS Sysiem
ts designed

(1) To comply with applicable codes and standards in order to
accommodate operational stresses such as internal pressure and
dymamic loads without risk of failures and consequential releases of
radioac uvity in excess of the established regulatory limits

(2) To accommodate normal and abnermal environmental limits

(3) To assure that failures of non-Seismic Category 1 equipm. nt or
structures, or pipe cracks or breaks in high or moderate piping in the
MS will not preclude functioning of safety-related equipment or
structures in the plant.

(4)  With suitable access to permit in-service testing and inspections

Tae MS System main steam piping ¢ onsists of four lines from the outboard main
steamline 1solation valves to the main turbine stop valves. The heades
arrangement upstream of the *ur>ine stop valves allows them to be tested on-line
with minumum load reduction i nd also supplies steam to the power cycle

auxiliaries, as requi- ad., e amacs desas veluas sag espino Ll s anmam

2h 5 AnSam, W Acroaes Vio, MAAM P-LL’
inspections, Tests, Analyses and Acceptance Criteria ﬁw e Y
Table 2.10.]1 provides a definition of the iaspections, tests, and /or ana.lyscs.

together with associated acceptance criteria which sill be undertaken for the MS

Svstemn.

210 . 6/1/92



Table 2.10.1

inspections, Tests Analyses and Acceptan 2 Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criters
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5.0

5.1

5.2

section 2.14.] Primary Containment System
Add design criteria for bypass leakage petween the drywell and the
wetwel) during and following a LOCA as an ITTAC item in Table 2.14.]

(check with SPLB/NRR).

Additional comments are noted on the enclosed marked-up pages.
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2141 Primary Containment Svstem

2141

Design Description

The primary containment system incorporates the drywell and pressure
suppression features of operating BWR plants and consists of a steel lined
reinforced concrete containment structure fulfilling its design basis as 2 fission
product barrier even at the increased pressure associated with a main sieam pipe
rupture or a break in the largest fluid pipe.

Main features include the upper and lower drywell containment surrounding
the reactor pressure vessel, a wetwell with a water filled suppression pool serving
as a heat sink during normal, and abnormal operations and accidents. Reler to
Figure 2.14.1 Primary Containment System.

The primary containment volume is 259,568 cubic feet and is constructed as a
right cylinder with an inside radius of 47' 7" and a reinforced concrete wall
thickness of 6' 7" set on a reinforced concrete base mat 18' 0" thick and a wall
height of 96' 9" measured between the top of the base mat and the underside of
the containment top slzb. The primary containment top slab is 7' 2" thick except
beneath the fuel pool, steam dryer/separator pool, and around the drywell head
opening where the slabis 7' 11" thick. The drywell head opening is enclosed with
a steel head removable for refueling operations. The drywell design conditions
are 45 psig and 340 degrees F. The wetwell design conditions are 45 psig and 219
degrees F.

The drywell is comprised of two volumes: an upper drywell volume of 198,878
cubic feet, surrounding the reactor pressure vessel and housing the steam and
feedwater piping, the safety/relief valves, main steam drain piping and upper
drywell coolers; and a lower drywell volume of 65,685 cubic feet, below the
reactor pressure vessel housing the control rod drives, fine motion control rod
drives, recirculation internal pumps, reactor cooling water heat exchangers,
neutron monitoring system, equipment platform, lower drywell coolers and two
drywell surmps.

The wetwell volum. is 388,315 cubic feet, comprised of the suppression pool
volume of 127,840 cubic feet at high water level or 126,427 cubic feet at low water
level. The suppression chamber air space volume i1s 210,475 cubic feet at high
water level and serves as the LOCA blowdown reservoir for the upper and lowr
drywell nitrogen and noncondensables which pass through the ten 48 inch
diameter drywell to wetwell vertical vents connecting with thirty 2.8 feet
diameter, 60 inch long horizontal vents with a total flow area of 125 square feet
located at three levels below the suppression pool surface. The vent centerline
submergence is 11.48 feet for the top row of horizontal vents, 15.98 feet for the
center row of horizontal vents and 20.48 feet for the bottom row of horizontal
vents. The suppression pool water serves as the heat sink to condense steam
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released into the drywell during a LOCA, or steam from safety relief valve activity
or exhaust steam from reacior core injection coolant sieam turbine operauon.
The 8 11" thick drywell diaphragm floor has steel liners on both top and bottom
sides to minimize bypass leakage.

Access to the upper drywell is provided through a double sealed personnel lock
and an equipment hatch. The lower drywell access is provided through a
personnel access tunnel with a double sealed personnel lock at the reactor
building end. An equipmeat transfer tunnel is sealed by an equipment hatch
removable only during refueling or maintenance outages. These access tunnels
span the suppression chamber. Access 1o the suppression chamber is provided
by a hatch located in the reactor building.

Prior o reactor operation the atmospheric control system in conjunction with

the HVAC primary containment purge system and the drywel! cooling fans

establish an inert gas environment in the primary containment with nitrogen 1o

limit the oxygen concentration to preclude combustion of hydrogen rclcascd

during a LOCA. The primary containment leak rate must be less than 0. 5% per per 4_% i
day based on a 89 psig post accident pressure. The primary containment dcs\gn

pressure is 45 psig. Addiuonal nitrogen gas is added 1o the drywell and the

wetwell to maintain a positive pressure and prevent air inieakage. High pressure

nitrogen 1s also used for pneumatic controls inside the primary containment 1o

avoid adding air to the inert atmosphere.

Refer 1o Secuon 2. 14.2 for data on the Containment Internal Structure: and
Secuon 2.14.8 for data on the Reactor Pressure Vessel Pedestal.

Design Bases

The pressure suppression containment structure has the canability to maintain
uts functional integrity during and following the peak transient pressures and
temperatures caused by the worst LOCA pipe break postulated to occur
simultaneously with loss of offsite power and a safe shutdown earthquake. The
containment structure is designed to accommodate the full range of loading
conditions associated with normal and abnormal operations including LOCA
related design loads in and above the suppression pool including negative
pressure differences between the drywell, wetwell and reactor building.

The containment structure has design features to withstand coincident fluid je:
forces associated with outflow from the postulated rupture of any pipe within the
primary containment.

The containment structure has design features to accommodate flooding to
sufficient depth above active fuel to permit safe removal of fuel assemblies from
the reactor core after a postulated design basis accident.
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The primary containment isolation is accomplished with inboard and outboard
isolation valves on each piping penetration which are signaled to close on
detection of high drywell pressure or reactor low water level. Safety systems
performirg a post LOCA function are capable of opening thei- isolauon valves
as needed.

The drywell bleed system provides the means to reduce containment pressure
following heat up of the drywell during reactor startup.

A containment vent sysiein consising of dual rupture disks in series are provided
te relisf containment overpressure and isolation valves are provided for
reclosure of the containment.

The standby gas treatment system is connectable to the containment purge
exhaust systern in the event the containment contains airborne radioactivaty
requiring removal with the nitrogen inert gas atmosphere prior to personnel
entry of the drywell and wetwell.

Drywell coolers are provided to reiaove heat released into the drywell
atmosphere during normal reactor operatons.

Drywell and wetwell sprays ase provided to limit temperature and pressure
following an accident within the primary containment.

The Flammabihty Control System provides redundant hydrogen recombiners to
remove any hydrogen released into the primary contzinment during a LOCA.

Inspections, Tests, Analyses anc Acceptance Criterig

Table 2.14.1 provides a dufinition of the inspection, test, and/or analyses
together with the associated acceptance criteria which will be undertaken for the
Primary Containment System.
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Table 2.14.1: Primary Containmen? System

inspections, Testc, Analyses and Acceptance Criteria

Certified Design Commutment
The cenfiguration of the Primary

Contawrwment System is shown in Figure
214128

Drywsil free air volumes are
Upper Drywell: 5490 cubic maters
Lower Drywell: 1880 cubic meters
Dryweil: 73560 cubic metsrs

Wetwell volumes are

Suppression Pool: low water ievel 3580
cubic meters; high water level: 3620 cubx
meters

Suppression Chamber. high water leve!
59360 cubic meters

Totai Wetwsll: S580 cubc meters

Suppression pool water drawdown volume
due to hoidup in the Lower Drywell is
pasad on the Lower Drywell volume balow
the five return openings in the iower
drywell wall connect into the dryweti 10
wetweali vertical vents.

-

Inspections, Tests, Analyses

Review the as buslt Primary (

System construciion records and conduct

ontamment
onsite inspections to confum the
configuraiion 1s as shown i the design

documents

venfy from as buit documents ine two
independent dryweil volumes less mtcimal
structures, piping, RPV and equipment
{1220 cubic meters in upper drywell and 39
cubic rmeters in the lower drywell) are
equal or less than the design free 3i
volumes

The Upper Dryweli 1s 29 M diameter, 3 M
hugh from diaphragm floor 10 celing
Lower Drywell is 10.6 M diameter, 1155 M
frecm invert of RPVY to 1op of basemat

Verify from the as built documents and
calcuiations the Wetwell less internal
structures, piping and equipment (50 cubu
meters) is equa! or more than the design
free air volume. The minor diameter is 14
M. the major diameter 15 29 M and the
height from the basemat to the ceiling
{underside of the diaphragm floor)is 7T M

Measure and by visual inspection venfy the
five 0.3 m diameter return paths from the
lower drywell are no' instalied mgher than
elevation { 14550 mm through the wall Into
the vedtical drywell to wetwell vents
Calcuiate the volume of water th ¥ could be
contsined below the five refurn pa'hs

Acceptance Lritena

As built Primary Containment System
nstallations conform to the configuration
tor all components shown in Figure
2.i41a

As buiit documentation and calcuiations
shail confirm the {/ee air voiumes of Upper
and Lower Drywell are not
design values

more than the

As bwit documentation and calculat:ons
shatl confirm the water volumes of the
Suppression Pool and the free aiv volume
of the Suppression Chamber are not less
than the design vaiues

Confirm the wetwell drawdown volume
that can be contained in the lower drywell
below the five return paths in the drvwell
10 wetwell vertical vents is less than 815
cubic meters. Confirm the five vents are a
minimum of .3 m diameter and connect 1o
the drywall to avetwell vertical vents




Lrz

win

Tabie 2. 14.1: Primary Containment System (Continued)
inspections, Tests, Analyses and Acceptance Critenia

Certified Cesign Commitment

5. The configuration of the Drywell Head is

shown in Figure 2.14.1b

Two air lock type perscnnal access hatches
and three squipment hatches are provided
through the primary containment wall are
shown in Figure 2.14.1b.

Primary comtainment leakage is min’ nwzed
to sl interior sides of pnmary containmeant
portions of supression pool wells and
cladding. Both surfaces of the upger
lower drywel! floor is lined. The pedesial
and reactor shield well are constructed of
steel with concrate Gli. The drywsii head
and personnel locks and hatches are steel
with double type testable seais.

Primary containment is designed as a
Seismic Category | remnforced concrets
structurs.

inspections, Tests, Analyses

Review documentaticn of the instailed
dryweil head and associated equipment for
comphance and (if applicable} the code
stamp on the hardware.

Review as built documeniation,
operational test reports and by visual
inspection of the instatiation and operabion
of two air lock type personnel access umts
and three equipment hatches determine
cc mphiance and the code stamp on the
hardware.

Review as-built documentation, test
repons and conduct visual inspection of all
primary containment liner welds at jonts,
penetration sleeves and structural
interfaces. Verify tests of seals at the

drywel! head, personnel locks and hatches.

Review as built documentiation to venify
construchon materials were tested o
required standards, placed and nstalled as
configured for the Seisimic Category |
requirements.

Accepiance Cnteria
Confirm the as-buil? configuration of the
Drywei! Head and associated equipment 1s
designad, fabricated, instalied and tesied
n compliance with apphicable codes and
regulatory requirements.

Confirm the as-built persorninel locks and
equipment hatches are located as shown in
Figure 2.14.1b and are designed,
fabricated, installed and tested in
comphiaace with appiicable codes and
regulatory requirements.

Confirm that liners have been designed,
iabricated, instafled and leak tested.

Confirm that primary containment
remnforced concrete structure, matenals,
and appurtenances have been designed,
fabnicated, installed and tested in
comghance with applicable codes and
regulatory requirements.
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Aeag Py Y, Table 2.14.1: Primary Containment System (Continued)
inspections, Tests, Analyses and Acceptance Criteria

Design Commitment
The contamment imegy: ated leak
rate are dec gnad 1o hivat the leak rste

weds day at the primary containment
39 psig LOCA pressure.

The Type B tests of welds in the primary
conainmet liner, welds in sieeves,
slectnicsl and nstrument cable
pensticthons and capped future
pensirations are designed to detect
exces3ive leak3ge and determine when
18D8Ir 1S required.

The Type C .ests for primary comcinment
solsiion vaives personnel entry iock seals,
hatch seals and drywell head seals are
designed . detect excessive eakage and

Penetration sleeves, hatches snd personnel
locks are designed Safety Class 2, Quality
Group B. Seismic Category i. Personnet
lock instruments and controls are powerad
the Secunty System.

4

1.

12.

inspection ., Tests, Ansiyses

Conduct the as bult Primary Containment
System Type A, B 2nd C primary
comamment lezgkage tesis in conjunction
with the preoperational hugh and reduced
pressure ieakage test reports 10 confinin
the Type A integrated leak rate test results
are within the imits recorded in the
Technical Specifications.

Review the as buili Type 3 test leakage
measuiements and anayses the
areoperational high and reduced pressure
tests of the primary containment struciural
welds, liner welds, piping. electrical and
nstrument penetrations, sieeve weids;
personnel iocks, hatches, tunnseis and
drywell head welds to confirm their leak

Review the as buwiit Typs C test
measurement records and analyses the
precperationg! high and low pressure test
records for isolation valves; personnel lock,
hatch and dryweii head seals to confirm
their leak tight integrity. Verify the leaskage
hmits are recorded in the Technical

Verify from wie as-built records of ail
penetrations, hatches and personnel locks
thewr satety classification, seismic
category and electric power source for
this equipment.

9

10

T

12

Accepiance Criteria

Confirm the allowzbie leakage from the
primary containment inio the secondary
contarament dees not exceed 0 5% per day
with the containment peak LOCA pressure
of 39 psig.

Confum the Type B tests have been
conducted and the leakage results are
within the required leakage limits recorded
in the Technical Specifications

Confirm the Type C tests have been
cornducted and the leakage resuits are
accepiable with the buts estabhished
during preoperational testing and recorded
n the Technical Specifications.

Confirm ali penetrations, the drywell head,
personnel locks and equipment hatches
are designed, fabncated, instailed and
tested in comphiance with applicable codes
anc regulstory requirements.
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6.0

6.1

6.2

6.3

section 2.14.4 Standby Gas Treatment System (SGTS)

Add the following additional ITTAC items to Table 2.14.4.

(1) the SGTS is designed to attain a negative pressure of at least 0.25
inches w.g. within 20 rinutes upon the receipt of a containment

isolation signal.

(2) the charcoal adsorber in the SGTS filtration unic will be at least
15.24 ¢m (6 inches) depth with an icdire removal efficiency of

greater than 99 pe cent.
Clarify the discrepancy on the SG1S charcoal adsorber iadine removal
efficiency of 99 percent statea in this section and 97 percent assumed

in Section 15.6.5.5 ano Table 15.6-8 of the SSAR.

Additional comments are ncted on the enclosed marked-up pages.
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of the building and the relative humidity is less than 70% entering the adsorber,
then the system is functioning as intended 10 mitigate calculated off-site doses

The ABWR SGTS design provides four divisional differential pressure
transmitters with high and low alarms monitoring secondary containment
pressure with respect 10 ambient pressure outiide each of the four walls of the
Reactor Building. In addition, four divisions of moisture measurement with high
alarms are provided in the filter housing upstream of the charcoal adsorber,
providing a direct measurement of relative humidily. These basic parameters
each have main ccntrol room indication and alarm.

Figure 2.14 4 shows the major system components. Key equipment performance
requirements are:

(1) Fan capacity (minimum) 4000 scfm
(2) Dryer train outlet relative humidin 70%
. odasmalagn

Q---——’" < \ A
(5) Filter train charcoﬂ&uo'ght-mm&r ' 50 G Anels dipuichy vl

?. 5% '.'g ‘,\\“M\.’LLW
A siighi negative pressure is normally maintained in the secondary containment _q.&.{ P T
by the Reactor Building HVAC system. Upon the receipt of a high primary
containment pressure signal or a low reactor water level signal, or when high
radioacuvity is detecied in the secondary containment or refueling floor
ventlaton exhaust, the SGTS is automatically actuated Upon SGTS iniuaton,
the secondary containment is automatcally isolated from the HVAC system If
SGTE operation is not confirmed, the redun-ant process fan and dryer wrain are
automatically placed into service. In the event a maliunction disables an
operating process fan or dryer train, the standby process fan and dryer train are
manually initiated. The SGTS has independent, redundant active components.
Should any active component fail, SGTS functions can be performed by the
redundant ccomponent.

The SGTS is on standby during normal plant operation and may be manually
init. .ted before or during primary containment purging (i.e., desinerting) when
required to limit the discharge of contaminants to the environment. If purging
through the HVAC could or does result in a trip from the ventilation exhaust
radiation monitors, ther de-inerting can be [re-]initiated at a reduced rate
through the SGTS. Use of SGTS during de-inerting is very infrequent. The SGTS
may be manually initiated whenever its use may be needed te woid exceeding
radiation monitor set points.

Cooling of the SGTS filters inay be required to prevent the gradual
accumulation of decay heat in the charcoal. This heat is generated by the decay
of radioactive iodine adsorbed on the SGTS charcoal. The charcoal is typically
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cooled by the air from the process fan. A water deluge capability is provided for
fire protection. Water is supplied from the fire protection system and is
connected to the filter train via a removable spool piece.

The SGTS, except for the deluge, is designed and built to meet the requirements
for Safety Class 8 equipment. The electrical devices of independent components
are powered from separate Class 1E electrical buses. The SGTS is desigrza to
Seismic Category | requirements and is housed in a Category I structure. The
construction materials used for the SGTS are compatible with normal and
accident environments postulated for the area in which the equipment is
located.

Inspections, Tests. Analyses and Acceptance Criteria

Table 2 14.4 provides a definition f the inspections, tests, and/or analyses
together with associated acceptance criteria which will be undertaken for the
SGTS
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Tabie 2.14.4: Standby Gas Treatment System

inspections, Tests, Analyses snd Acceptance L. .ceria

Certified Design Commitmem

The SGTS shall be capsabis of maintaining
a negative pressure of at lgast 0.25 inches
w.g. and the remtive humidity of the
process stream entering the filker train
below 70%. Each SGTS fan capacity shall
be ot least 4000 scfm measured with
secondary containment not isolated.

A simplified system configuration as
shown in Figure 2.14 4.

Tha dryer, fan and assoriated valvescanhe 3.

powaorad from the standby AC power
supply as described in Section 2.2 4.

SGTS components which are raquired =
maintain negative pressure in second/iry
Category |

1

Inspections, Tests, Anslyses

System preoperstion tests will be
conducted to demonstrate acceptabie fan
and filter performance. These tests will be
conducted at steady state conditions

Inspections of insisliation records together
with plant walk downs will be conducted to
confirm that the instalied equipment is in
compliance with the design configuration
definad in Figure 2.14 4.

Sysiem tests wiill be conducted after
instaliation to confirm that the electrical
power supply configurations are in
compliance with design commaments.
Review associated documentation.

1.

2.

Acceptence Criteria

it must he shown either SGTS fan can
maintamn the second: 7y containment at s
r.egative pressure of at least 0.25 inches
w.g. with the associated dryer maimtaining
tan capacity shall be at ieast 4000 scfm.
The system configuration is in accordance
with Figure 2 14.4.

The instalied aquipment can be powered
from the standby AC power supply.

Components meet Seismic Category |
reguirements,



7.0

7.1

7.2

section 2.15.5, Heating, Ventilating and Air Conditioning (HVAC)

Ve find numerous discrepancies in the description of the HVAC major
equipment and in the system nomenclature between this documert and the
SSAR. As we partly noted in the enclosed markup pages, we have
attempted to correct the discrepancies unsuccessively. Therefore, we
request GE to resubmit this section for NRC review after a thorough

review by GE.

A marked-up pages of Section 2.15.5 is enclosed.
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2.15.5 Heating, Ventilating and Air Conditioning

2.16.5

Design Description

Design Descriptions are provided for each of the following HVAC Systenis
Control Building, Control Room Habitability Arca, Reactor Building, Turbine
Buiding, Electrical Building, Service Building and Radwaste Build'ng Tables
for the Inspections. Tests, Analyses and Acceptance Criteria are included with
ten HVAC System Figures,

Control Building HVAC Systems

Control Building safery-related air conditioning systems other than the Control

‘ﬂoom Habnahdmgfvca. are designed 1o maintaia 85°F, 50% RH at a shight
P

positiv g"prcssurc 10 provide efficient work environments for the operators and
proper environments for structures and equipment to insure it has the capabilin
to perform every safety function considering the worut case single failure for all
normal and abnormal reactor operating conditions and accident conditions

Air condiuoning equipmient to accomplish the above is designed to maintain
eflicient work environments for the operators and proper environments for

equipment and structures. ~ o *’“‘R“f“m R

3
Major equipment consists of redundant supplv fans, lm

5 Ve st s (o led vater coohn,_., <nilg, and recirculation/
exhaust fans, backdraﬁ dampers, ﬁre dampen a5d air umbunon ducts and S
accessones.

wieaneimmpeseetadiiotewey  Corrosion resistant materials are used in the
fabnication of fans, coils, cabinets, plenums, air ducts and accessories (see Figure
2.15 5a for a simplified design ronfiguration).

All safety-related HVAC systems are served from Class 1E power from either
normal off-site sources or onsite emergency diesel generators.

Electrical equipment rooms are maintained at a positive pressure, and air
movement is designed to flow to the battery rooms maintained at a negative
pressure by the exhaust fans.

Rooms housing the motorgenerator (MG) sets, which provide power to the
reactor internal pumps, are cooled by individual fan coil cooling units. These
non-safety related cooling units are powered from the same electrical source as
the MG set served. The HVAC Normal Cooling Water System connects to each
fan coil unit cooling coil.

Smoke detectors are provided to initiate an alarm to close the return air
dampers, open the fire 20ne damper bypassing the exhaust fans and start the
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supply fans 1o pressurize the Control Building comparunents and discharge

smoke through the exhaust louvers. The supply fans are Jocated in mechanical
rooms scparate from the remainder of the Control Building comparunents. The
supph and exhaust fans can be started from the Control Room or the hand-off-
automatic switches on the motor control center. Thew fans are powered from

Class 1E Elecirical Divisions 1,2 or 8. u{..u.u_)\ oA ow Rm\

N \a.u»\, a—-\_,é
, Control Room wc System QWM HVA QS AR

v Saian 3%\ g i, SSAK
The Control Room is maintained at a positive press ost ex/y_&(’?}ﬂ-’__’ e —
42% relative humidity (RH) and is continuously habitable during LOG
chemical release. fire. safe shutdown earthquake, tornado, flood, and other
natural phienomera to insure that the operators can safely shut down the reactor
and keepit.na sa.!:;hi_t{iovm condition. P RN it .
Major cquxpmcrf& consists of redundant supply fans M > wM
St biiuiaiins 1 eating coilf, chilled water cooling coﬂ( and recirculation,
exhaust fans, backdraft dampers, fire dampers, and air distribution ducts and

BECER T bbb bbbl A bbbttt
. Bl titbkioseivs  COrTosiOn resistant materials are used wn the

oy A abrication of fans, coils, cabinets, plenums, air ducts and accessories. The o ¥ _._*&L:k
| A . T e ‘—‘:‘ . -
e« S ntrol Roomwm consists ofgedundm HEPA and charcoal
S jiration units designed to meet regulations ac . ‘essing Control Room
o _~habitability during LOCA and other abnormal events. These units treat air from
S G of two widely separated air intakes with radiation TONIOT i o ™~

Sor eI AT T Yentatborirdesailans. Provisions are included for the ‘
future installation of site dependent toxic chemical monitors with.controls I
capable of actuating the Control Room isolation dampers. The bom.rol Room HWV&

System is Seismic Category I, located in a Seismic Categony | /
structure with air intakes and exhausts designed for protection from the effects /
of wind, rain, snow, tornados and tornado missiles (see Figure 2.15.5b for a
simplified design configuration.

All safety- related HVAC components are served from Class 1 E power from either
normal offsite sources or onite emergency diesel generators

Smoke detectors are provided to initiate an alarm to close the return air
dampers, open the fire zone damper bypassing the exhaust fans and start the
supply fans to pressurize the Control Room Habitability areas and discharge
smoke through the exhaust louvers. The supply and exhaust fans are located in

f— mechanical rooms separate from the remainder of the Control Room
‘(.,m V’\‘\\ Habitability Area and can be started from the Control Room or the hand-off-
soarn®\ automatic switches on the motor control center. These fans are powered from
athaclol | Class IE Electrical Divisions 11 or 111 X i
\ P \_.«o\/\/-\_-,/*\_./-s-———v’_\-/ . y
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Reactor Building HVAC Systems

Reacior Building Secondan Containment is served from non-eafery related
HVAC equipment located in the Turbine Building and is designed to maintain
temperatures between 65 10 104°F, 50% RH and hold a negative 0.25-inch water
gauge pressure. Air supply and exhaust duct systemns ave balanced to cause air
movement from clean areas to areas with potential airborne radioactive
contamination Redundant Secondary Containment isolation dampers in series
are provided in the main air supply and exhaust ducts where they enter the
Reactor Building. These isolation dampers close whenever high airborne
radiation is detected in the exhaust duct or in the Refueling Floor exhaust air
intake, or when the fans fail or are not operating. These isolation dampers are
safen related. Seismic Category I with Seismic Category | supports and have
normally open. fail closed air operators powered from Class 1E Electrical

Ditasions 1 or 11
HVAC S N\J-Q»
Secondary Containment Wﬁ“w consists of

three 50% air supply fans moving 100% outdoor air which is filtered with bag-
type filters, heated with hot water coils or cooled with chilled water coils before
the air is distributed through air ducts tc and within the Secondary
Containmeni. Exhaust air ‘rom the Reactor Building Secondary Containment
compartments is collected in ducts, monitored for radiation and drawn to three
50% exhaust fans discharging into the plant stack Seismic Category I duct
supports are provided where air ducts could fall on safery-related equipment.
The Primary Containment supply fan, filter and purge exhaust fan are not safc ty-
related and serve the Primary Containment Atmospheric Control System (see
Figure 2.15.5¢ for a simplified design configuration).

Essenual Equi /e.m HVAC System is safety related and consists of cabinet
coolin its containing fans and cooling coils connected to the
Reactor Cooling Water System. Individual HVH coolers are provided for each
compartment housing the following safety-related equipment: (1) Emergency
Core Cooling System (ECCS) consisting of three Residual Heat Removal (RHR)
pumps and heat exchang 3; (2)two High Pressure Core Flooding (HPCF)
pumps; (3)one Reactor Core Injection Cooling (RCIC) steam turbine pump;
(4)two Flammability Control System (FCS) recombiners; (5)two Standby Gas
Treatment System (SGTS) filter/dryer units and the two Containment
Atmospheric Monitoring System (CAMS) equipment rooms. Each room cooler
is controlled to start when the equipment served starts or when the respective

space thermostat calls for cooling. %

The mair steam tunnel has a nonsafety-related cabinet coole@
containing cooling coils served from the HVAC Normal Cooling Water System,
Two fans distribute air to the maun steam (MS) and feedwater (FW) isolation
valve areas. These units are manually started from the main Control Room and

-3- 6/1/92
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are desigr relate
Cabine CO

HVAC M

Control Roos Cinsenn f‘!h.\;‘(\h"r'

Cleanup Syster Equipment Room These cab.nei oling units are

i
"

controlled 1o stan en the space thermostat calls §

k.s,“..u’u 2on al rovided 1n the air environn | { the refuelur

araint Nnai 4 ! \ in the Reactor Building to cause closure

main air s ) 1 exhaust t automanc solauon dampers whenever hig!

airborme radiauor urs. 1 his | .}“‘ rachation signal will also acuvs

L

Standby Gas Treat nt Svstem 10 maintain the negzauve 0.254nch

g 1 Wa

pressu 1thi econdany Contairinent

e air supply fan:
pened. Air exhaust flow imiting aan

Ing the fire to pressunze these fire

Ontainme!:

arc serv'ed 0y igned 1o keep the

iemperatures

-

‘;f.

consists of three saferv-related svstems, Seisn

Categon (uauty Group C and ars powered fi

. 8 " | lartrieral s va 3 ¢ Q o
respecuve L 1t Rlectri viasions 1, 2 or 5. QOurdoor air an

. v ikt
1O Mmaintain a shighuyv poOsSIUVve pressure

-
5

I equipment rooms and a _\Z‘;}\l'.'.'\ negauve pressure in the Diese

3 ¥ . T 1 ) : S \
{ Dayv Tank Rooms except when the diesel generators are runn

il

s 10y

two emergency cooling fans operate to keep the temperature belo
110°F. Smoke removal is accomplished by stopping the exhaust fans, closing the

return air damper and opening the exhaust fan by-pass damper. Continuing t

operate the su;s;u!x fans pressurizes the areas served and releases the smoke
hrough the exhaust bypass duct to the outdoors (see }-'zpur 2.15.5d for a

)

simplfied gesign LLF!;T!EYU ration)

Reactor Internal Pump (RIP .

Rooms are supplied recirculated air cooled by
HVAC normal cooling water coils and distributed by fans and air ducts. The

return air is drawn into the RIP power supplies and control paneis before being
recooled. This RIP HVAC System is nonsafety related and non-seismic exce

r
duct supports where safety related equipment is located (see Figure

a

*d design configuration
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m non-safetyv-relate

4

iaintain less than 104 ’
switchgear rooms. Air
CaJuse air moven
tve contaminauon
litoning and heating e
ply fans moving 1009
with chilled wate:
A ',Lrwug,' awr ducts 1o a
t air from the Turbine By
ventulauon system exhaust
the plant vent stack. Heat from t}
i exhaust ventilating fans (see Fi

[ - \
coniigurations

move: | by the ¢

nonitors t ¢ plant vent

using heat releasing equipmer
n fan coil unit coolers with cooling ¢
below 104°

removal is accomplished with operation of the Turbine Buildiag roof
rexhaust ventilators, supply fans with the rerurn air damper closed, exhaus
with their exhaust filter bypass dampers opened and fire zone smoke
\MpPers positioned to create a positive pressure in the areas adjacent to the zone

experiencing the fire. The Turbine Building supply and exhaust fans can be

started from the Control Room or the on-off-automatic switches on the moto:

ntrol center in the Electrical Building

Eiectrical Building HVAC Systems
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H.A"’.\ }\'i.“ exJiaust tans and d.'\i\a," k'\”\‘,&u!:.f 4

ﬂ?‘."f u Alr ( u'!"' | SO T 1 \ S5
s and Combustion Gas Turbine Generator Room is
4

OO

exhausters (see Figure 2 15 5h for a l..m}n’.x.‘xrd desig:

shed by

losing the return au dampers and
within the Electncal Ruilding. The Heating Boile
n Turbine Generator Room are maintained at a negauve
¢ Electrical Switchgear Rooms, Chiller Room, Ais
id the stair towers which are maintained at a positive
n their fire zone smoke dampers to increase
fire 18 in an: adjacent area Supply and exhaust fans
i from the Control Room or the hand-off

ol center

non-safety-related HVA( equipment locate

buiding to maintain 72°F, 50% RH and a slighth negative pressure
s 4
(W ™

rmidors ectn *quipment rooms (see Figure 2.15.51 Service

Buillding HVAC Systems { lified design configuration

the nonradioactive area is sz'*.-ie-:f with a mixture
hich is filtered, cooled, dehumidified or humidifie

1t fans through air ducts and diffusers to three

one thermostats. Cooling is provided by the HVA
ling Water System and reheat by the Hot Water Heating System . Al

} 1CL systems are balanced to cause air movement from cles:

tenual airborne radioactive contamination
Service Building air supply to the potentially radioactive area is provided with
outdoor air which is filtered, cooled and distributed by redundant fans
and air ducts to a singie reheat zone controlled by a thermostat. The potential
radioactive area is maintained at a negative pressure by redundant exhaust fans
which draw the exhaust air through filters before discharge to the vent stack
The exhaust air flow is controlled by a vaniable air operated damper wit’

trory

from a flow meter and radiaton monitor

1

1)

ignal

)

oling 1s supplemented by fan coil units with filters and cooling coils

mided with HVAC normal cooling water. The Chermical Countiug Room

mputer Room and Technical Support Center are provided witl
Mt ¢

ians. Ihe space temperature is controlled by therm

18
HVAC norma oling water valve

coolng w

SiAats
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ac xufh"ul\f.l'd bv closing the non-radicacuve conuolled

this area and o« ' ning t f
(0 by-pass the exhaust {3

the exhaust louvers. The radioactive controlied area supy

ulate all outdoor air and normally maintain this area at a
pressure compared to the non-radioactive controlled area. The

olled area exhaust fans can remove smoke from both the no

ied area and the radioacuve controlled area
air and fire zone dampers Can

th automatic switches

Mmaintay
the Radwaste Contre
ca e awr movement from 1O Areas wil

(aminaton (see Figus 15 or a simplified

4

) potentially radioacti 5 18 DYOVX( 1t
tered, cooled, and distnbuted | andant ians
zones each controlled by ostat. The
at
exhaust ai
w 18 control

and raqiau

[ KS

i 1

tflow from tanks being filled with au
exXCess alr 1§ exhausted through a

exhaust fans to the plant vent stack

[he Radwaste Control Room is maintain ed at a posinve pressure by varying the

£l o the redundant exhaust fans by a vanable position “\*".".pc:

L L

(o

ke removal is accomplished by opening the exhaust fan by-pass damper «

) i J i » v 11 vy 1 3 '] i e o - B N C - s L
enable the dual Radwaste Building air supply fans to be stanted 10 pressurize al

1s discharged to the stack The supply and exhaust fans can be

. o Ristldre . I Ry osr th Ay .ast - 2t
¢ Radwaste Building . ontrel Room or the hand-off-automati
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LTAAC_FOR NON-SEISMIC/SELSMIC INTERACTION

Position C.2 in RG 1.29, *Sefsmic Design Classification®, states that those
portions of structures, systems, or components whose continued function is not
required (non-Seismic Category 1), vut whose failure could reduce the
functioning of any Seismic Cato?ory I item to an unacceptable safety level or
could result in incapacitating injury to occupants of the control room should
be designed and constructed so that the SSE would not cause such failure. In
addition, Position €.3 of RG 1.29 states that Seismic Category 1 design
requirements shoul. extenu to the first seismic restraint beyond the non-
seismic/seismic interface. Note f in Table 3.2-1 and Subsections 3.2.8 and
3.7.3.13 in the ABWR SSAR collectively state that equipment, structures, and
piping in the ABWR that are non-seismic Category I, but whose failure could
damage Seismic Category | items, are designed and analyzed to as*.  _ that
their structural integrity is maintained under Toadings from t . 5SE. In
addition, Subsection 3,1,3,13 states that at the interface bel..cen Seismic and
non-Seismic Category 1 piping systems, the Seismic Category 1 dynamic analysis
will be extended to efther the first anchor point in the non-seismic system or
to sufficient distance in the non-seismic system so as not to degrade the
validity of the Seismic Category 1 analysis.

‘As briefly discussed in Section 3.2.1 of the ABWR FSER, the staff has
concluded that these commitments are in conformance with RG 1.29 and are
therefore, acceptable. However, to verify that these commitments have been
implemented, Section 3.2.1.1 in the ABWR FSER provides the staff's position
that GE should develop an ITAAC for non-seismic/seismic interaction. This
ITAAC should be submitted as a part of Section 3.0, "Non-System Based Tier |
Material®” in the ABWR Design Document, "Tier ] Design Certification Materia)
for the GE ABWR Design.® Part of this ITAAC should consist of plant-specific
walkdowns to be conducted prior to commercial operation to assess the safety-
related consequences of potential failures of non-seismically designed
systen. strictures, and components that are overhead, adjacent .o, or
attache to Seismic Category 1 items. The acceptance criteria in the ITAAC
should be sufficient to satisfy Positions C.2 and C.3 in RG 1.29.
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Table 2.15 5a: Control Building HVAC System

inspections, Tests, Analyses and Acceptance Criteria

Cartifind Design Cammitment

The configurstion of the Controf Buniding

HVAC Systems are shown in i 4 Qure

Three Control Building HVAC trains are

mechanmnically and electncally independe

F xhaust fan bypase dampsers sre designed
1o enhance smoke removs! trom the
Control Building in the event of & fire inside
or outside the Control B niding. Refer 10
Tebis 1. 5 Ventilation snd Alrborne

Monitnrmg

Control Building HVAC squinment is
designed to Safety Class 3. Qualty Group
C. Seismic C""_‘J""y’ | reguirements and is

powereq from Class 1E Eiectrical Divis

1 720r3

inspections Tests Anaryzes

inspectinns o the st beilt HJVAC "—.v'.‘fn'vv
construrtion records shall pe performed

ial mSpection oof the ¢ -4*.‘-,1»”,9.‘ mn <halt

ha B f‘r‘_"\i::\":fln.*

Tests and visual mspection of the thras
independant trains wall be conducted
which will include independent and
concident opearation of the three trams
famonstrate wmpiete divisional

saparaton

Deryonstrate and visusily inspact the
capabidity of each exhaust fan bypass
damper 10 open_reaturn airr damper 1o close
and the axhaust fans to be stopped from
the Controd Room or sligned and
positioned from outsids the Control Room
with theswr hand off sutomanc (MO A
switrhat in thae motor controd center (MO
to remove smoke from the Controd

Rinidhing

Review documentstion of the installed
e npment, instruments. ducts, piping and
sung;rts for compdiance, and {if applahie)

the Code Stamp on tha hardwsre

Acceptence Criteria

As buit Contro! Banlding HVAC System
et all atinns ronform o the ronf Quir atvon

for all ~or et showen o1 Sagre

> 15 5a

As-Hui¥ operations! test< sand visua
inspection =hali confirm mdependence of

to thraa eleactrica! dhwviwnne

Confirm that the Contro! Buuid ng sxh st
fan bypeass dampers are capabie of hewng
aligned and operated from ins de or
matsicle the Controd Soom aad obie 1o

remove soke froem the oetr -

Confirm the system e inpment <
designed. fsbricated inetalled and testad
in complisnce with applicable codas and

reguinstory requrements Visually inspect

the slactncs! instelistion "» confurm (liges

iF Flectrical Diviswone 1 7 and
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Table 2.15.5b: Centrol Room Habitability Area HVAC System
wune  Inspections, Tests, Analyses and Acceptance Criteria

B e
Cortified Dasign Y
rMM
. The configuration of Control Room
HWAG and Habitability is shown in
Figure 2.15.5h.

M o
Tmcmmmmm
tsgemrs ars Hoth meachanically and
electrically indepandent.

During abnormal and accident conditions
the Control Room HVAC and Habtabiiny
trans are capable of responding to high

radistion levels at one or both of the two
air intakes.

. isoiation vaives are designed to isoiate the 4.
Control Room during onsite or offsite

chemical relsases.

M-..K\TAQ
© 2. Tests and visual inspection of the two

inspections. Tests, Analyses

1. Inspections of the as built HVAC and

Hab tability System construction racords
shall be per.ormad. Visual inspection of the
configuration shait 3 sccomplizhed.

indapandant trans will be conductad
which will inCiude independent and
comcident operation of the two trains to
demonstrate compiete divisionasi
sepsration.

Tests and visual inspaction of aach train
operating in the abnormal or accident
mode and using 8 simuisted h.gh radiation
s.gnat o one of the outdoor sir intakes,
intske dampers and close the dampers at
rachation.

Demonstrate with 3 simulsted signai from
the chemical relesss saasor that the
Control Room HVAC and Habitability
isolation vaives close to isolate the Control
Room.

. Confirm the isoistion valy-

Acresptence Uriteris

1. As-built configuration of the HVAC and

Habitability System instaliation conforme
with those components shown m Figure
2.155b.

As built operstions! tests snd visuasl
inspection shail confirm independence of

. As built operstional tests sn< visusl

inspections shail confirm that a simaslated
high radistion signal st one of the two
outdoor air intakes will opan e outdoor
air damper st tha alternate air intake Alsn
confirm that dampers st both air intakes
ciose with simulated high srborne
radistion signais »t both outdoor air
intakes

v i thesr
design iocstions snd sre«  ~ ie of
compietely isolating the Co. 4 Room and
Habitatwlity Areas from the outside
snvironment upon raceipt of an iwolation
signal.



tabslity Arez HVAC System [(Continued!

Table 2.155b: Control Room

inspections, Tests, Analyses and Acceptance Criteria
Acceptance CTnteria

Inspections, Tests Analyses

Certified Design Commitment
<t fan bhypass dampers are des:gne S ct tha

nce smoee removal fro

Bonm in the event

s the Comtrol B

m MHahtat

designed tr

s Lategory

remonts and are nowered from

loctrical Divisions 2 or 2

A8 Rotw in pluyare sl
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Table 2.15 5¢: Reactor Building Heating, Ventilating And Air Conditioning (HVAC) Sy:stem

Inspections, Tests, Analyses and Acceptance Criteria

Coan e Desipgn Commitment

n“,:};:rnf'rn,—- of thie Boartor B,

”
et ey
v .

rndary ot armment HVAIL

wyr i Figure 2. 15 5¢

Secondary Contamnment dusi isolatior
fampers of the mawn zr = upply ana
exhaust ducts are designed 10 Safety

o

Juality Sroup B, Sewsmiuc Categon

are powered feom Class 1€ Flectrw a

a™ g ~
OF &

Secondary Contsinment dusl! isolstion
dampers ciose in less than 30 seconds due
to 2 LOCA signal or detaction of hig
swrhorne radioactivity upstresm of these
isoiation dsmpers or at the exheust s
intske duct in the Refusling Ares or falure
of system fans. Refe: 1o Table 3.7b
Ventilation and Airbome Monitoring

Leakage through asch Secondary

C ontarnment isolation demper is designed
to he compatible with the Secondary

C ontasmment leakage reqinremaents
established for the Standby Gas Treatmer

. cteor

ondary Containment HVAC System
ewhaust fansg are de<signed to be started
before the sunply fans start and be stoppe

the evernt the suppPly fare fnd

inspactions Tasts Ansiyses

he gt y-;,.i-;:_a
weie shall he pert
wy of the configurat

hall be acromphche

ow the doruamentatinn of
talladd . soriation dary pers i
sphance with the reqge

1 (F apphcabie) visually

the hardwaie

Toot the cinsisre of the Secondary

yntmnment HYAC mam dus! cupply and
eaxhaust isolation dampers with simulated
soistron signais Verify th~ closurs of each
isiation valvee occurs m iegs than 30
caconds Also test the fail close actustion
of asch damper on loss of power or
mnstromant ser supDly

inspect the damper position switch
capability and verify each secondary

comt asnment isoiation damper reachec the
fulliy clossd posthion when automat:

ciosure actuaton oocurs

nspect the configurstion of the controls

and test the interiock of the suppiy fans
with the exha<t farne 1o vy v the sunDiy

fa annat he ctartar hefovre the axharrat

fa are operating and upon tadure of the

fans the supply

Accentance Criters

Asg bt Reacrtor Bunlding Se«
ontainmeant HVAL ne. allationr
to the configuration shown n F

2 15 %S¢

Cornfirm Dy vitus nmespechion the isolatwor
dampers are designed fabnicated installed
and teetad in coomphance with cneies and

requiiatory regurremeants

onfirm by visus! mnspection that exch
Secondary Contsinment HVAT mam
supply snd exhaust isolation “amper
rloses in less than 0 second= afer recesm

of sach isolatron signal

Confirm by visus! inspection the
Q.f.‘wv‘..w Coretainment wwoimt on dampers
and their position switcheas comply with
reguiston regueraments calthing for ar
acrentable secondary comtamnment harner

whan fully closad

Confirm by visusl inspection that the
supnily fans do not start before the evhaust
fiane sre operating and the supply fans stop

when the avhauet fane are nedt er At N
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Table 2.15 5¢c: Reactor Building Heating, Ventilating And Air Conditioning IHVAC) System [Continued)
Inspections, Tests, Analyses and Acceptance Criteria

Cartified Design Commitment

6. Secondary Containment Essantiat

Equipment HVAC system configuration i<
showr on Figure 2.15 5¢ and consists of
safety related room coolers in each of the
followng rooms: Residusi Heat Removal
{RHR} System's three pump and haat
exchanger rooms, High Pressure Core
Flooding(MPCF) System’s two pump
rooms, Rasctor Core injection Cooling
Standby Gaa Treatment System (SGTS)
two fan rooms, Flammabdlity Control
Svstert (FCS) two recombiner rooms, Fuel
chmmsw-mmmp

Reector Building HVAC equipment is

" designed 10 Sefety Cless 3, Quelity Group

C, Seismic Category | requirements.

Reactor Buiiding HVZ © safety related
equipment room cooling enits are
powerad from Class 1E Electrical Divisions
1. 2 or 3 and each unit is connactad to the
same alecirical division as equipment
served. Equipment Room cooling nnits ars
desigrad to start wiiean the eguipment
served starts or the room thermostat calls
for cooling.

Inspections, Tests Analyses

. Inspact the configurstion of the room

coolers and verify their cooling coils ara
connected to the HVAC Emergency Cocling
Water (MECW) Sysvermn

Review documentstion of the installad
equipment_instrumaents ducts, ;iping and
supports for compliance, and {if anplicabia)
the Code Stamp on the hardwars

. Test aach cooling un¥ fan 1o verify t' »y are

powerad from the same Class 1 Elecirical
Division thet the . i
cooled. Visus.'y inspact esch cooling un«
to verify the cooler starts whan the
equipment served starts or the space
thermostat is catling for cooling

the components as shown in Figure

2.15 5c. Confirm by visusl inspection that
asch cooling unit starts when tne
equipment 10 be cooled starts or the space
thermostat calis for cocling.

Mﬂﬂdﬂmmﬁnm
thermostat calis tor cooling.



Tabie 2 15 S¢: Resctor Building heating, Ventilating And Air Conditioning (HVAC) System (Continued)

inspections, Tests, Analyses and Acceptance Criteria

" artified Design Commitment Inspections. Teets Analyses ST -

T Yermoanstrate and visualily mmapact the onfirm the Pesctnr Rividing WVAC !

Fxhaust fang gre d.g:,)hpu' O remnve

srmnke from the Reactor Building apability of pach Bire rone damper ! rone dampere narhially close e-haus

Secondary Comamment Rooms n the postioned each Reactor Bunichng aer hvpass dempers open and each exha:st
every? of 2 fire Fire zone dampers are exhaust filter 10 be hypassed and the fan s capable of hewnig started fronm

desigred 1o close 10 oressurire sl areas ewherust fans started from the LT Y the Reasctor Buidding and abile 10 rem
adjacent to the rone with tha fire and Reoom or from the hand off woenatee | smoke frowm the Beactw R g
enable the exhaust "iter bypess dampers 8) switches the motor o A TaT adabl et
to he opaned and the exhaust fans M witsicle . e React

establsh s o mamtam & negetive Dreceinre remove the cmake

in the rone and remove the smoke

The configuration of the Reactor Building 0 inepactiont of the ss buit HVAC Systen 0 As built Reactor Building Fle
.

Electricai § quspment HVAC r"«"""“ 'S wnstryrtion recordds chall he q'.,\r‘ T IV e : G eprent VA netaliatios
mspechion f the '\nhu- r Aty rha ¢ «~—~l..’. r @t <howr i F

showr in Figure 2 .15 54 ¥ ——

ompon s =hall be sccompiished

Three Rasctor Buidding Flectrics! Teste and vicual nepacthion of the thres ' Ae hiult operations! tegi s and visue

Eaupmen: H. ° _ trains sre machamcally ndmneandent tramne wril be condartes v e eshail confirm adernendence
and alactncally ndependent which wall include mdependeant and the three Class 'F Flectren. T csrys 1
comOwiant operathon of the thrae frane 0 3

femaonstrate ~ompiete dhvraonal

separation

Demonstrate and vieusily inspect the 2 ConfBem w visusl b.apection the Besctor

Fxhaust far, bypass dampers are des:grad
apabilty of each evhaust fan bypass R-dding Flectrcsl Fgumpment Ronms

tn enhance smoke removsl from the

Reactor Building Fiectricsl Equipment famper to open_raturn s damper ¥ axvhaust fan bypass dampers are crpah'a of

Boome in the event of a fire inside thesge and the exhaust fans 1o he stoped #r heing coenad return asw “smpers inze.
Reactor Building rooms. The exhaust fan: the Control Room or shgned sand and the exhaust fans < pped from *he

are designed 1o remove smoke Y wm the postioned from oitside the Reactor wirod Boom or shgned and aperate-d
Dhesel Day Tank Rooms and the Diese Ruilchng Flectric ol Fouspment Roome with frowm mtescie the Reactor Runling Flectre a!

Gener atoe Rooms hawr hand off sctomate (M OLA) ewitrhes Equirment Reoms 1o remove smoke fros

wn the motor control centar o remove the Flectwosl Fouipment fooms Alen
smoke from these Resctor Buslding Rooms confirm by inspection that the axhacs fans
Demonstrata the capability of the exhay~t sre slsn capabie f removing smoke fron
fans to remove smoke from the Diesel Day the Mhecal Dav Tank Boc. =e and the NDiece
¥ £

wWhne Ho

ank Roome and the Dwe<sal Generstor

Ronome
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Table 2.15 Sc: Resctor Building Heatir.g Ventilating And Air Conditioning (HVAC) System (Continued)
WTMW“WCM

Cartified Design Commitment

DG Emergency Supply Fans are safety
reiated and are designed to provide
addtional diesel generator room coohng
when ‘he diesel is operating and also
remove smoke from the Diesel Generator
Room in the event of fire.

Reactor Buslding non-safety reisted RIP
Panel and Power Supply Roomes are
desigred 10 be cooled by the RiP HVAC
cooling cods served from the HVAC normal
cooling water (HNCW) system ss
configured on Figure 2-15-5¢. This is in
addtion to the supply and returmn/exheus
air cooling sand emoke ramovasl provided by
the Electricsl Equipment HVAC Systerm
configured on Figure 2. 1554,

13

14

inspections. Tests Ansiyses

Inspections of the as built HVAC System
shall determine that one DG Emergency
Suppiy Fan 15 controlied to start when the
“Aesel engine starts, and the second fan
starts when the room thermostat calls for
additional conling. High and low
femperature siarms in the Control Qoom
when the temperature is high Both fans
can be manuaily con(rolled locafty or from
the "ontrol Room. In the event of 3 fire
thece fans can also remove smoke from
the Diessl Generator Room

ingpections of the ss-built RIP HVAC
Systam construction recorde sh:!l he
parformed. Visusl inspection of the
sccomplished.

Acceptance Criteria

13 As-built Resctor Building DG Emergency

Supp'y Fan mstaliation conforms 19 the
nspacton shall confirm the controle wili
s*art ons of the two fans when the disse!
engine is s*artad or start the second fan
when the rom thermostst calls for
additional cooling Alsc confirm these fane
can remove smoke from the Diesel
Generator Room
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Table 2 15 Se: Fiectrica! Building Heating, Ventiiating and Air Conditioning (HVAC) System

inspections, Tests, Anslyses and Acceptance Criteris

Cartified Derign Commitment

The configurstion of the Flactricai Buildine
r._,{r",pr?_ e chown in ""JH": 2 15 5
The ST AT N thus bapichng 15 not satety

reliate

coul conling umits suppliement the

rroment room Coohing with cmile
onnected to the HVAL Naormal Cooling
Waier System_ F om thermostats contr

the cooling water flow control valves

Smoke removsel is accomplishad by closing
the return sir damper and circuiating all
otdos .y mhy withi, the Flectrical Buiiding
s7.=ces. The Heating Boidler Room and the
C omburtion Turbine Generator Room are
normally meintainad at &2 negative
pressyere relstive to the remamnang
equpMment rooms maimnt ned 2t 8 postive
pressure. Equipment rooms sre designed
with ;one fire dampers in their exbaust
firts 1o increaces the pressurization when

the fire 13 u: an achiacent area

inspections Tests Ansiyses

nspections of the a< built HVAC System
racrowde shai! he herformed
mspecthion of the configuratvon

shrali be scoomphished

nepect the suppiementa fan

N N ——

fyv their operation and

Visuaily inspect tha damper afignment ?
itddize all onstdonr ar and sdiscent roon
pressurization 1o accomphsh smoke
remaoval Demonstrate the capabdhty o
start esch sxhaust fan and align the
fampers for smoke removal iocaily or from
the hand off automatic H-O-Aj switches at

anch of tha motor romtend centers

Accaptance Triteria

As." ectricel Pyliding HVA
et anon conforme tn the

A Tk

vhown n Sigure J .

Confirre hat ths Flectros! Pudding
supplemental cooling undts are capable of
removing opersting eguapment hest
relesses 10 the speces and sre controlied

by space tharmostats

Confirm by visusl! ins; achion *hat all suppiy
andd axhaust fang can he stared from lconal
or reamote paneis Algo confirm the return
air Jeampers can bhe closed an 4 the fire rone
dampers positioned to acco wplich
opressurizatbion n the arass acisceomt to 8
fire Verify that the Heating Bosier Room
and the Combustion Turtne Generator
Room is mantamned at 3 nesgative pressare
reiative 10 the adiscent eginpment rooms
*j"' h HTEe Mamtamed at a o trfive

Dre||fuyre
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Table 2.15.5¢: Service Building Heating, Ventilating and Air Conditicning (HVAC) System

Cartified Dezign Commitment
The configuration of the Service building
HVAC System is shown in Figure 2 15 5

The HVAC equipment in this building is not
safety related.

The Service Building HVAC System
corsists of two trains, one serving the non-
rachoactive comtrolied areas and the other
The non-radiosctive controlled areas are
radioactive controfied araas sre mamtained
2t a negative pressure by redundant supply
and axhsust fans 1o insurs that air moves
from te clean areas to the potentially
contarvinated areas. Refar 1o Table 3 2%

Smoke removal is sccomplished by closing
the non-radicactive contr. tied area retuym
air damper ane. posmtioning the fire zone
damper in the exhaust duct to pressurize
the area The radioactive controiled srea
exhaust fans remove smake from both the
claan arsas snd the potsatiaily
conteminatad sraas.

Inspactions. Tests Snalyses

Inspections of the as-buslt HVAC System
construction records shali be performed
Visual inspection of the configuration
componants shall be accomplished

Visuaily inspect the equipment serving
ench ares and demonstrate that air moves
from the clean areas to the notentiaity
contammnated areas Demonstrate that the
flow controis and low flow atarm are
; s ettt il ;
controfled area at a negative pressure as
the pressure drop across the exhaust filters

Inspect and visuaily demonsirate the
return aiwr damper can be closed and the
radioactive controlied area fire rone
damper can be positioned to pressurize the
non-radioactive controfied areas. The
exhaust fans of the redioactive controlled
araas can be startad locaily or from thar
hand-off automatic (H-O-A) switches on
the motor control center to remove smoke
from all sreas of the Service Building.

L 3

Acceptance Criteria

As built Service Building HVAC instaflation
conforms to the configuration showr in
Figure 2.15 5.

Visuaily confirm that sir moves from the

; § the -
contaminsted areas Confirm that the
HVAC equipment and flow control sarving
the rachioactive controlfed areas establiches
and mamtans s negative pressure relative
to the environmant. Confirm that the non-
rachoactive controlled areas are
pressurized

Visusity confirm that for smoke removsi
the return air damper closes the fire zone
demper is positioned to pressurize the non.
radiosctive controiled sress and the
radioactive controlied ares redundant
axhaust fans start from the lncat panel or
the H O A switchas on the motor control
center. Varify that smoke ie ramoved from
ail arma< of the Service Building.




7able 2. 15 5q- Radwaste Building Heating, Ventilating and Air Conditioning (HVAC) System

Inspections, Tests, Analyses and Acceptance Criteria
Cartified Design Commitment Inspections Tests Aralyses Accontarnce (riterin
The configuration of the Radwaste In fir peCcions fthe as banit i Systs ] A hanit Rarhwacte R fhing HVA
YA ".'rvfpr\', e chown in F gurire 1% 5, <t - ’ ocrwide eha e :,,~.'4 crmaest nctaliatin conforme to the ¢ rfigipr at -
The WYAC egunpment in thus bulichng ! al inspect o the ryhagguir ateor shown in Figure 2 15 5
ety related g eyt hall he SR he
The Radwaste Banldhng HY AC Syster suafly inspect the eqinpment cervir ? Visually conlirm that s move= irom the
ote of a dduzl fan supply urat wath # earh aren and demaonr<trate that a¢r mowves rlaar aran« wward the potantiaily

filtpre and rr:nhr‘gq conl connected 1o the
HVAC Normal Cooling Water System. The
rachoactive controiled sareas sre mamtained
a7 a negetive pressure by redundsnt
axhaust fans to insure that sir moves from
the clesn arsas to the potantially
contaminated areas The Redwaste Control
Room is maintained st a8 positive pressure
with volumea control on the room’'s
redundant exhaust fans. Refer to Tabie 3 26
Ventilaticn snd Airborne Monitonng

Smoke removal is sccomplished by
opeming the exha2ust fan bypass damper to
enabile the dual supply fans 1o be startedd 4
DIeSSUITIZe all areas and remowve smoke
frown the Radwaste Buillding The supply
and evhaust fans can be controlied fron
the Racdwaste (
p———

~ntrod Room {::nnl o the

antomatic switches in the mot

romnteo] camter

xd

from the clean areas tn the notentially
sntammated areas Deasmongtrate that the
flow controde function I mMmarmtamn the

Radwr ‘e Control Room at & positive

pDress . e

inspect and visuaslly demonsirste the
evhaust fan hypass damper can be opened
the axhaust fans stopped and both supply
fane started from the Radwsaste ( nntre
Room panel or from the hand off
mtomatic (H O A) swiiches in the motor
romtrol center Both axhayst fans of the

Radwaste Control room can be started

yeally or from thew hand off automaeatic (H
VA cwitches on the maotor contro enter

tey remove emoks from all area

Hnag

Radtwaste R,

b

ormtarmunated sreas (Confirm that the
Radwasta ’

actahlrehes and mamtsine » neertiye

vetroev Rowrwn flovew r Aelees
pressure reiative 1o the sanv ronament and
confirm that the potentially - adinactive

BreAs e Mmamrtsm. .acd 8t 53 negatrve

pressure

Visusily confirm that for smoke remova
tha axhasust fan hynass darm per opens the
axhauyst fans stop snd hoth supply fans
start when their controis sre sctusted from
the Radwaste Control Room panel or tha
). A swrtcrhas on the motor - omtrod cantar
to remove smoke from the Radwaste
Building Similarty confirm that the
Badwaste ( ontrol Boom exhauet fane can
e ke frowm the

hoth he atarted

FRTTMOYY

Racddwasta R

f: v



Table 2.15 5q: Radwaste Building Heating, Ventilating and Air Conditioning (HVAC) System (Continued)

inspections, Tests, Anslyses and Acceptance Criteria

Cartified Design Commitront inspections Tests Ansiyass Acceptance (rtens

Radwnaste R“.!d-qq Tank Fehnuet System s Ingspect and visually determine that the 4 Confurmm thet the Bathanste Ry irhng Tank
desiored 1o contrud aer ref~ - s tanks Rachwaste Binlding Tank Fxhaust Systerm E xheust System controls the release of
being Ylled and permmt thun avs 11 he drawr mute the releacs of tank asrr 10 the tantk s and Hiltere 7 hefnre the 'ace
into tanks beng simultaneously pumped Sactwacte R fing Fxhaust System sand axhasust 18 discharged to the stack Verify
wt or being dramad. Excess air 15 passed the stack the exhaus?! 8ir 12 mantored §

:J{‘;thﬁu fitter before the tank exhaust Hheotore 1t 15 charhar

fan fhes hﬁfqu 1] RE""Q with Radwaste
Buiichng exhaust to the stack

Radwaste Buiding Incinerator Exhaust i< nspect and visusily determins the ) _onfirm the Incinerstor evhzost gas s
designed 1o he treated by cooling the gar Radwaste Building Incinerator System wiad and passes through 2 HNEPA fGlrer
and passing  through 8 HEPA filter a ool the exhaucst gas hefore and fan bafore the gas 15 dheharged 1o the
fam Hhetfore relesace to the stack » &2 HEPA tilver vl fan ¢ <tk







ABWR Design Document

Table 5.0, ABWR Site Parameters

Maximumw Ground Water Leve) Extresne W, d Basic Wind

2 feel e w grade

Maximuw Flood (or Teunami Level)'’ Toraado '
below grade 1% Mavin utr,
¢ Translagional ve
¢ Radiwy
|* Maxsouwm st A
Migsile Spectra Per ANS

Precipitation (for Roof Desigt Soll Properties

* Maxmum rainfall rau ; ' ¢ Minimwm Bearing Capacity (deman

¢ MAasimiusn snow : ) ¢ Minunum Shear Wawe Veloaty 10006
None at plant site resulung fr

OBE and §S)

Desyn Temperstures Sewmolop
¢ Armibne . BE Pead Grour
Ax kaccedance 5 0.10¢
POAOS 5
- [ ‘4l1;> N ‘,/ ora -'.r

fune Hu

e nentety relnted o
o ign of salety related siry
ANSUANS -2 8 "Determining

terve! with sssocinted parameters based on ANS

A iar 1 N 46 |
Maximum val ¢ ur ¢ o0 1P sMployed 10 eveluste structura’ snd componer
of the centified desig!

fis o the
beern apphed

Free-field ot plat grade slevat

Forconservatism, o value of (
f P
Lhaple

LT pDONMEs i1

Free field, ot pist grede slevat

Roie o
e
orw

SR L0086

frea ' s : | rotet iorw
spees (mph) | spesd (feet)

la »

.,

|
:
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Comments on ABWR ITAAC from the Electrical Systems Branch

1.0lectrical ITAAC. for plant "fluid" type systems with Clas« 1E power needs

"Fluid" type sytems include emergency core cooling systems, cooling wate"
sistcms ind heating, vonttlat»ng. and air conditioning systems. We bel‘eve
that each fluid type system could treat electric power identically and the
following aspects should be (ncluded:

1.DESIGN DESCRIPTION(CERTIFIED DESICr. COMMITMENTS)-should outline the
Class 1E power requirements (both ac and dc) for the pumps, fans, valves,
heaters, controls, etc. of the system. This should ir~lude the voltage levels
as well as the Divisional assignments for the components,

2. INSPECTIONS, TESTS, AND ANALYSES-should state that the e'ectrical
aspucts shall be verified by tests (for the electrical capability and
independence) and inspections (for the physical separation).

3.ACCEPTANCE CRITERIA-should be a detailed listing of the design
comnitments, For example:
a.Pump A and the discharge valve are powered by Division | 480 vac.
Pump B and its discharge valve are poweved by 61v1sion 2 4B0vac.
b.Heater bank A 15 powered ..., .. etc.
¢.ete.

(Alternatively the acceptance criteria could state the design is in
accordance with the Certified Design Description/Certified Desiga Commitments
if these include the detailed information.)

The Standby Ligquid Centrol System(SLCS) basically conforms to this approach
however the following comr-ats should be resolved:

~=the description should be revised to state that the components are fed by
Class 1E 480 vac and not specify that they receive power from offsite and / or
standby power,

-=the description of powerity the heaters can be interpreted to mean that
these loads are non-Class 1E. It is our understanding that these heaters are
Class (E and are manually loaded to the EDGs

== hi description should specify 480 vac vs 48

<« v 1IAAC #5 why is the Acceptance criteria different from the Design
lesuription?










4

calibration of the instrumentation, cuntrol, and protection svetems,
equipnent, and components associated with the offsite system's .ormal
and preferred circuits.

The design will permit the verification of the functional capability and
calibration of the instrumentation and control systems, equipment, and
components associated with the generalor breaker's system used to
prevent incorrect synchronization.

The design will permit verification that all required Class 1E and Non
Class 1E loads can be powered f.om their designated preferred power
supply within the capacity and capability margins specified in the SSAR
fur the offsite system circuits.

The design will permit verification that the loss of the offsite
preferred power supply can be detected,

The design will permit verification that transfer between preferred
power sup. - can be accomplished.

The design will permit verification that the batteries and chargers
associated with the preferred power system can meet the requirements of
their design loads.

High and medium voltage bus ducts and cables will be designaed to provide
ready access for regularly inspecting, cleaning, and tightening
terminals, and for inspe.ting and cleaning insulators.

The bus duct design will include provisions for excluding debris and
fluids, and for draining condensate,

A reliability of 0.9967 for the generator breaker to open on command
will be ma’ itained,

During all modes of plant operation (i.e., shutdown, refueling, startup,
and run), the normal preferred power supply will be connected to two of
the three safety buses and the alternate preferred power supply will be
connected to one of the three sarety buses.

If the normal preferred supply is lost due to failure of the generator
breaker to open, offsitz power will st.il be available immediately
through the alternate preferred power supply to one of the three safety
buses and on a delayed basis (within minutes by manual action from the
control room) to the two other safety buses through the alternate
preferred power supply.

Each circuit of the preferred power supply will be designed to provide
sufficient capacity and capability to power equipment required to ensure
that (a) specified acceptable fuel design limits and design conditions
of the reacto:r coolant pressure boundary are not exceeded as a result of
anticipated operational occurrences, ana (2) the core is cooled and
containment integrity and other vital functions are maintained in the



5
event of plant design basis accidents.

Each preferred power supply when used for normal operation will be sized
to supply the maximum expected coincident Class 1E and Non-Class 1E
loads,

The secondary winding of the reserve auxiliary transformer which
supplies the Class 1E load groups will have an oil/air rating which is
greater thet or equal to the combined load of the three Class 1E load
groups.

The offsite normal and alternate preferred power circuits will be
designed with sufficient capacity and capability to limit variations of
the operating voltage of the onsite power distribution systems to a
range appropriate to ensure (a) normal and safe steady state operation
of all plant loads, (b) starting and acceleration of the limiting drive
system with the remainder of the loads in service, and (c) reliable
operation of the control and protection systems under conditions of
degraded voltage,

Specifically, when measured at the load terminals, the voltage
variations at all voltage levels will not exceed (a) plus or minus 10
percent of the load rated voltage during all modes of steady state
operation and (b) minus 20 percent of the motor rated voltage during
motor starting.

Voltage levels at the low voltage terminals of the auxiliary and reserve
transformers will be analyzed for the maximum and minimum load
conditions that are expected throughout the anticipated range - =~ voltage
variations of the offsite transmission system and of the main generator.
Separate analyses will be performed for each possible circuit
configuration of the offsite power supply system.

The normal and alternate preferred power circuits which are subject to
environmental conditions (e.g., Wind, Ice, Snow, Lightning, Temperature
variations, Flood, etc.) during their operation will be designed in
accordance with industry recommended practice to minimize their
likelihood of failure while operating under environmental conditions to
which they are subject.

The normal and alternate preferred power circuits which are subject to
transmission systems, steady-state, and transient conditiont (e.g.,
Switching and 1i?htning surges, voltage ranges--maximum and minimum for
heavy and light load conditions, Frequency variation, Stability limits,
etc.) during their operation wiil be designed such that these conditions
will not subject the onsite Class 1E systems, equipment, and comporents
(including all loads and systems which use the services of the preferred
power supply during start up, normal operation, safe shutdown, accident,
and post-accident operation) to conditions that are beyond the Timits to
which they are designed and qualified.

Performance and operating characteristics for the normal and alternate
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standby power supply units, safety and non-safety, will be through
distribution type transformers and loading resistoers, sized for
continuous operation in the event of a ground fault,

The neutral goint of the Tow voltage ac distribution systems will be
either solidly or impedunce grounded as necessary to provide properly
coordinated ground fault protection.

The dc systems will be left ungrounded.

Each major piece of equipment, metal structure, or metallic tank will be
provided with two ground connections diagonally opposite each other.

The ground bus of all switchgear assemblies, motor control centers, and
control cabinets will be connected to the station ground grid through at
least two parallel paths.

One bare copper cable will be installed with each underground electrical
duct run, and al)l metallic hardware in each manhole will be connected to
this cable.

Plant instrumentation will be grounded through separate radial grounding
systems, consisting of isolated instrumentation ground buses and
insulated cables. The instrumentation grounding sys.ems will be
connected to the station grounding grid at one point only and will be
insulated from all other grounding circuits.

Separate instrumentation grounding systems shall be provided for plant
analog and digital instrumentation systems.

A lightning protection system will be provided for all major plant
structures, including the containment enclosure building. The design and
installation of the system will be in accordance with the National Fire
Protection Association’s Lightning Protection Code, NFPA-78, and the
Nuclear Energy Property Insurance Association's (NEPIA) Basic Fire
Protection for Nuclear Power Plants.

Lightning arresters will be provided in each phase of all tie lines
connecting the plant electrical systems to the switching station(s) and
offsite transmission system. These arrester. will be connected to the
high veltage terminals of the main step up and reserve transformers.

Plant instrumentation and monitoring equipment locatcd outdoors or
connected to cabling running outdoors will be provided with built in
surje suppression devices to protect the equipment from lightning
induced surges.

The offsite system circuits will derive their control, protection, and
instrumentation power from a Non-Class 1E dc system that is independent
of the onsite Class 1E dc system.

The onsite Class 1E systems will be normally energized from the offsite
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these three methods to substantiate that the safety system equipment

will be capable of performing their required safety function before,

during, and after the following defined design basis operating

conditions:

(a) Continuous operation with voltages at the load at either +10% or -
10% of nominal voltage rating

(b) Operation for 5 minutes with voltages at the load at 70% of nominal
voltage rating

(¢) Operation for 3 seconds with voltage at the load below 70% (3
seconds at 35%) of nominal voltage rating

If a LOCA occurs when the diesel generator is paralleled with the
offsite system, the diesel generator will automatically be disconnected
from the 6.9 KV emergency bus regardless of whether the test is being
conducted from the local control pane)l or the main control room.

Interlocks to the LOCA and LOPP sensing circuits will be included in the
ABWR design to terminate parallel operation and cause the diesel
generator to automatically revert and reset to its standby mode if
either LOCA or LOPP signal appears during a test and the interlock
design will have the capability of being periodically tested.

Interlocks to the LOPP sensing circuits will be included in the ABWR
design to terminate parallel operation test and cause the diesel
generator to automatically revert and reset to its standby mode if LUPP
signal appears during a test and the interlock design will have the
capability of being periodically tested.

Diesel generator protective relaying (i.e., generator differential,
engine overspeed, low jacket water pressure, loss of excitation,
antimotoring (reverse power) overcurrent voltage restraint, high jacket
water temperature, and low lube oil pressure) will be used to protect
the machine when operating in parallel with the normal power system
during periodic tests.

Each diesel generator will be high resistance grounded.

Systems, equipment, and components that are included in the design for
the diesel generator protective relaying when operating in parallel with
the normal power system during periodic tests will meet ali requirements
of IEEE Std 603-1980.

The ABWR design will include synchronizing interlocks to prevent
incorrect synchronization whencver a standby power source is required to
operate in parallel with the preferred power supply and the
synchronizing interlocks will have the capability of being periodically
tested.

Any given single failure of a non-safety load or load group will affect
only one of the three Class 1E load grou,s.

Each non safety system load group will be associated with only one of
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distribution cystems will consist of all equipment in the distribution
circuit from the 6.9 KV side of the 6.9 KV/480 volt transformer to the
480 volt loads.

Equipment in each of the six Class 1E 480 volt ac distribution circuits
will include one Class 1E 6.9 KV/480 volt transformer, one Class 1E 480
volt load center, connections to one or more 480 volt safety system
loads, and connections to one or more (lass 1E 480 volt ac motor control
centers and their associated 480 volt safety system loads.

Each of the three 120 volt Class 1f ac I&C “isteibution systems will
consist of all equipment in the distribution circuit from the 480 volt
side of the 480/120 volt transformer to the 120 volt instrumentation and
control loads.

Equipment in each of the three (Class 1E ac I&C distribution circuits
will include one Class 1E 480/120 volt transformer, one or more Class 1E
120 volt ac distribution panels, and connection to 120 volt safety
system instrumentation and control loads.

Each of the Class 1E 120/240 volt ac distribution systems will consist
of all equipment in the distribution circuit from the 480 volt side of
the Class 1t 480/120/240 vclt transformer to safety system loads.

Equipment in each of the Class 1F 120/240 distribution circuits will
include one Class JE 480/120/240 volt transformer, one or more Class 1E
120/240 volt ac disteibution panels, connection to 120 and 240 volt
safety system loads, and connection to Class 1E 120 volt ac receptacles.

The Class 1E dc power system will consist of four independent and
redundant 125 volt Class 1t dc power systems (Divisien I, II, I1I, and
IV) each with it's ass~ciated Class 1E battery and battery charger power
supply, a 125 velt dc Class 1E distribution system, and their load
group.

Each of the four Class 1E battery power supplies will consist of stora?e
cells, connectors, and its connections to the distribution system supply
circuit interrupting device.

Each of the four Class 1E battery charger power supplies will consist of
all equipment from its connection to the 480 volt ac distribution system
to its distribution system's supply breaker,

Each of the four Class 1E 125 volt dc distribution systems will consist
of all equipment in the distribution circuit from the power side of the
battery interrupting device and the hattery charger supply breaker to
the 125 volt dc safety system loads.

Equipment in each of the four distribution circuits will include one or
more Class 1E distribution panels and connections to 125 volt dc safety
system louds.
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between the two panels. Panel ends closed by steel end plates will be
considered to be acceptable barriers provided that terminal boards and
w:reuays are spaced a minimum of 2.54 centimeters (1 inch) from the end
plate.

Penetration of separation barriers within a subdivided panel will be
permitted, provided that such penetrations are sealed or otherwise
treated so that fire generated by an electrical fault could not
reasonably propagate from one section to the other and disable a
protective function,

Class 1E or non-Class 1E power circuits located inside panels/cabinets
(1) will be limited to those required to operate systems, equipment, or
components located inside the panels/cabinets (i.e., Power cables will
not be permitted to traverse through from one side of a panel/cabinet to
the other without being terminate inside the panel) and (2) will be
routed inside rigid or flexible conduits that will be physically
separated horizontally and vertically by a minimum distance of 15,24
centimeters (6 inches) or by steel barriers or addi.ional enclosures
from instrumentation and control cables.

Instrumentation and control and optical cables (i.e., metallic and
fiber-optic cables) will be treated the same with respert to separation
and protection throughout the plant.

Each division of Class 1E power, instrumentation, and control cables
will be routed to the control room complex through a cable chase or
other means such that redundant division areas ars separated by a 3 hour
fire rated barrier.

Each cable chase will be ventilated.

Separation between Class 1E and non Class 1E cables within the cable
chase will be the same as separation of cables located outside
cabinets/pinels.

Class 1E, Class 1E associaled, or non-Class 1E power circuits routed in

a cable chase or the control room area will be limited to those required
to operate systems, equipment, or components located in the control room
area (i.e., Power cables will not be permitted to traverse through from

one side of the control room area to the other without being terminated

in the control room area).

Class 1E, Class 1E associated, or non-Class 1E po.er circuits routed in
a cable chase or the control room area will be routed inside rigid or
flexible conduits that will be physically separated horizontally and
vertically by a minimum distance of 15.24 centimeters (6 inches) or by
steel barriers or additional enclosures from anv instrumentation and
control cables.

Power cables may be routed in flexible metallic conduit under the raised
floor of the control room.
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Separation between redundint Class 1E aru between (lass 1E and non Class
1€ power, instrumentation, and control cables within the cortrol room
area will be the same as separation of cables located outside
cabinets/panels.

Redundant Class 1E power, instrumentation, and control cables will enter
cabinets/panels through separate apertures.

Class !E and non Class 1E power, instrumentation, and control cables
will enter cabinets/panels through separate apertures,

Cable chases and the control room area will be & non hazard area as
defined in section 6.1.3 of IEEE Std 384-1981.

Cable chases and the control room area will not contain potential
hazards such as high energy equipment (e.g., switchgear, power
distribution panels, transformers, rotating equipment, etc.), potential
sources of missiles, pipe failure hazards, or fire hazards.

A1l redundant Class 1E electrical power supply and distribution systems,
equipment, and components from and including the power supply to the
power distribution panels will be separated by a three hour rated fire
and/or missile barrier such that any faiiure of or within one division
of the Class 1E power system or its associated load group will not
caused loss of function of another division of the Class 1E power
system.

The background of the nameplate for the equipment of a division will be
the same color as the cable jacket markers and the raceway markers
associated with that division,

A1l Class 1E and associated circuit raceways that are exposed will be
marked with the division color at 4.57 meter (15 foot) intervals on
straight sections, at turning points, at points of entry and exit from
enclosed areas, at discontinuities, at pull boxes, at points of entrance
and exit of rooms, and at origin and destination of equipment.

Class 1E and associated “*r~ it cable raceways will be marked prior to
the instaliation of their cables.

A1l cables for Class 1E systems and associated circuits will be marked
with the division color at intervals of approximately 1.54 meter (5
foot) prior to or during installation.

Cables for Class 1E systems and associated circuits that are routed in
conduits (which may not be marked at 1.54 meter (5 foot) intervals
inside corduits) will be marked with the division culor during
installation at points of entrance to and exit from conduits at pull
boxes, equipment, or enclosures where cables will or can be exposed,

A1l equipment and cable/raceway markings will be marked in a manner of
sufficient durability to be lcgible throughout the Tife of the plant and
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to facilitate initial verification that the installation is in
conformance with the separation criteria.

A1l cables will be tagged with a permanent marker at each end with a
unique identifying number (cable number) in accordance with the design
drawings or cable schedule.

The method used for identification will readily distinguish between
redundant Class 1E systems, between Class 1E and non-Class 1E systems,
and between associated cables of different redundant Class 1E systems,

Associated cables will be uniquely identified as such by a longitudinal
stripe or other color coded method

The color of the cable marker for associated cables will be the same as
the related (Class 1E cable.

Individual conductors (located inside panels/cabinets) exposed by
stripping the jacket will be color coded or color tagged (at intervals
not to exceed 30.48 centimeters (1 foot) such that their division will
still be discernable. Exceptions are permitted for individual conductors
within cabinets or panels where all wiring is unique to a single
division. Any non-divisional cable within such cabinets will be
appropriately marked to distinguish it from the divisional cables.

Class 1E wire bundles or cables will be identified in a distinct
permanent manner at a sufficient number of points to readily distinguish
between redundant Class 1E wiring and between Class 1E and non-Class 1E
wiring.

For a cabinet or compartment containing only Class 1E wiring of a single
division, no distinctive identification will be required.

Neutron monitoring cables will be marked with a VN designations.
Scram solenoid cables will be marked with a VS designation.

The thermal capability of all electrical conductors within containment
penetrations will be preserved and protected by two independent devices
which meet requirements of IEEE Std 603-1980.

The two independent devices used to protect containment penetrations
will be located in separate panels or will be separated by barriers.

The two devices used to protect containment penetrations will be
independent such that failure of one will not adversely affect the
other.

The two independent devices used to protect containment penetrations
will not be dependent on the same power supply to accomplish their
safety function of protecting the containment penetration.
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A1l structures, systems, equipment, components, pipes, loads, etc, that
are not Class 1f and whose failure could possibl{ prevent Class 1E
systems, equipment, components, and circuits including connected loads
from performing their required safety function will be appropriately
designed and qualified to not fail in the normal and design basis event
environment for which the structures, systems, equipment, components,
pipes, loads, etc. will be expected to function,

Each type of Class 1E equipment will be designed and qualified to
operate within allowable design basis limits (e.g., equipment will be
designed and qualified to operate for 5 minutes when subject to voltage
below 90 percent, to operate for a predetermined time when voltage is
below 70 percent, to operate continuously when subjected to voltage
variations of ¢+ 10% of nominal, etc.).

Variations of voltage and frequency and waveform in the Class 1E power
systems during any mode of plant operation will not degiade the
performance of any safety system load below an acceptable level.

The dc system equipment and lcads will be designed and qualified to be
capable of performing their required safety function while operating
with voltages between 100 to 140 volts at the dc system's 125 volt
distribution panels,

Light fixtures will be seismica) + qualified.

The 1ight bulb may fail during and/or following a seismic event such
that there will be no 1ight. However, the light bulb (1) will not fail
in such a manner to possibly cause failure to other safety systems, (2)
will be replaceable, and (3) will not become a hazard to personnel or
safety equipment during or following a seismic event.

All Class 1E equipment subject to submergence due to being located in
the suppression pool level swell zone (1) will be designed and qualified
to be able to perform their required safet{ function and to not fail
while submerged or (2) will be appropriately protected from submergence
and will be appropriately designed and qualified to be able to perform
their required safety function and to not fail in the normal and design
basis event environment for which the equipment will be expected to
operate,

Associated cables will remain with or be physically ceparated the same
as those Class 1E circuits with which they are associated; or associated
cables will remain with or be physically separated the same as those
Class 1E circuits with which they are associated from the Class 1E
eqripment to and including an isolation device.

Associated circuits, including their isolation devices or their
conrected loads without the isolation devices, will be subjected to all
requirements placed on Class 1E circuits.

Power circuits that are cvefined as associated will be lTimited to power
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hav. no automatic connection to any other redundant load group. If
nonautomatic interconnecting means are furnisheu, provisions that
prevent paralleling of the redundant onsite Class 1E power supplies will
be included.

Provisions for the manual connection (i.e., nonautomatic interconnecting
means) of the onsite Class 1E power supply associated with one load
group to any other redundant load group (except for the spare battery
chargers) will not be included in the ABWR ele:trical system design.

Design provisions will be included in the ABWR design to allow one spare
pattery charger to be ronnect d to either of two divisions and another
spare battery cha» .. w0 be connected to either of two other divisions.

The spare chargers for the dc power supply may be manually connected to
either of the two divisions, bSul only when their loads are switched to
the same division. Key interlocks will meckanically ensure that these
standby chargers can only be used in one division at a time.

There will be no loads in the ABWR design which can accept source power
from more than one Class 1E division.

The ABWR electrical system design will not have interconnections between
redundant divisions.

The divisional battery charger will be normally fed from its divisional
480 volt motor control center bus.

Each standby power system division, including the diesel generator, its
auxiliary systems and the distribution of power to various Class 1E
loads through the 6.9 KV and 480 volt systems, wil)l be segregated and
separated from the other divisions. No automatic interconnection will be
provided between the Closs 1E divisions. Each diesel generator set will
operate independently of the other sets.

Control power (for the 480 volt auxiliaries) will be from the Class 1E
125 volt dc puwer system of the same division.

Each dc system load group will have its own battery charger v ith no
automatic interconnecting provision with other redundant load ygroups.

There will be no provision for automatically interconnecting redundant
dc system load groups.

No provision will be made for automatically or manually transferring
loads between Class 1E dc power sources.

Tha ABWR design will not have interconnections between redundant
divisions of the dc system.

Each battery power supply will be independent of other redundant battery
supplies.

PP
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tach battery charger will be independent of other redundant battery
chargers,

The ac and dc switchgear power circuit breakers in each division will
receive control power from their respective load groups.

Loss of one 125 volt dc system will not jeopardize the Class 1E power
supply to the Class 1E buses of the other load groups.

The differential relays in one division and all the interlocks
associated with these relays will be from one 125 volt dc system. There
will be no cross connections between the redundant dc systems through
protective relaying.

With respect to electrical interconnection between redundant safety
division, key interlocks will be installed which will mechanically
ensure that two independent open disconnect links, locked open breakers,
or other equivalent open devices are always maintained between redundant
divisions.

The fault interrupt capability of breakers supplying Class !£ loads
including the division I non-Class 1E load will be coordinated with the
fault interrupting capability of each load’s upstream supply breaker so
that failure of a greater part of the Class 1E division due to the
single failure of a load will be minimized to the extent feasible.

The non-safety load will have zone selective interlocks to provide
additional assurance that failure of a portion of a Class 1E division
due to the single failt 2 of the non-Class 1E load will be minimized to
the extent practical.

The circuits associated with the fine motion control rod drive motors
from the output of the load center transformer will be classified as non
safety and will be physically and electrically independent of all safety
related circuits (i.e., the circuit cables will not be routed in the
same raceway with cab’as of ary safety related division or in the same
racewa ' with cables that are considered isolated from a safety related
division by devices defined in .ection 7.2.2.2 of IEEE Std 384-198]).

The fault interrupt capability ot all Class 1E breakers, fault interrupt
coordination between the supply and load breakers for each Class 1E lcad
and the division 1 non Class 1t load, and the zone selactive interlock
feature of tue breaker for the non (lass 1F ioad will have the
capability of being tested.

Other than the fine motion contrc! rod drive motor load connected to
division 1, non-safety loads will not be powered from any Class 1f ac,
dc, or vital I&C ac power systems.

The division 1 onsite and offsite power supplies will have sufficient
capacity and capability with margin to supply all Class 1E loads and the
additional non-safety loads during all modes of plant operation.
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The ABWR electrical system design will provide ~ontrols and indicators
in the main control room,

The design will include provisions for antrc]l and indication outside
the main control room for (&) circuit brezkers that switch Class IE
buses between the preferred and the standby power supply, (b) the
standby power supply, and (c¢) circuit breakers, contactors, and other
equipment as required for safety systems that must function to bring the
plant to a safe shutdown condition.

Operational status information will be provided for {1iss 1E power
systems in the main control room.

Class 1€ power systems required to be controlled from cutside the main
control room will also have operational status information provided
outside the central control room at the equipment itself, at 1ts power
supply, and at an alternate central location.

The operator will be provided with accurate, complete, and timely
information pertinent to the status of the execute features in the
control room.

Indication will be provided in the control room of electrical systems
protective actions and execute features unavailability.

Electric puwer systems and equipment will have the capability of being
periodically tested.

Testability of electrical systems and equipment will not be so
burdensome operationally that required testing at interva’s of 1, 2, or
3 months cannot be included in the technical specifications if deemed
necessary.

An acceptable level of reliability for the remaining operable safety
systems will exist when one train is taken out of service for a
specified period of time for preplanned or unplanned maintenance and the
single failure criterion is not met,

An acceptable level of reliability for the remaining operable safety
systems will be established by a probability risk analysis.

The 125 volt dc non-Class 1F system will provide power to non safety
related switchgear, valves, converters, transducers, controls, and
instrumentation.

The non-Class 1E 125 volt dc system will have three load groups with one
battery, charger, and bus per load group.

The 250 volt dc non-Class 1E system will provide power for non safety
computers and turbine turning gear motor.

The non-Class 1E 125 and 250 volt dc systems will provide power only to
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non safety loads.

The non-Class 1€ 125 and 250 v~'t dc systems will be physically and
electrically independent of the Class JE ac and dc systems.

Eech of the four Class 1€ 125 volt batteries will be capable of starting
and operating its required steady state and transient loads.

E " of the four Class 1E 125 volt batteries will be immediately
aveilable during both normal operations &and following the loss of power
from the alternating current system.

Each of the four Ciass 1€ 125 volt batteries will have sufficient stored
energy to provide an adequate source of power for starting and operating
all required LOCA and/or LOPP loads and circuit breakers for two hours
with no ac power,

Each of the four Class IF 125 volt batteries will have sufficient stored
energy to provide power in excess of the capacity of { e battery charger
when needed during all modes of plant operation and when the batterv is
being restored to its fully charged state following restoration of
alternating current to the battery charger.

Each of the four Class 1E 125 volt batteries will be sized in accordance
with industry recommended practice defined in JEEE Std 485-1978.

Each of the four Clas: 1€ 125 valt batteries wil)l have a capacity design
margin of & to 15 percent to allow for less thar optimum operating
conditions.

Each of the four Class 1E 125 volt batteries will have a 25 porcent
capacity design margin to compensate for battery aging.

Each of the four Class 1 125 volt batteries will have a 4 percent
capacity design margin to allow for the lowest expected electrolyte
temperature of 70 degrees F.

The nunber of battery cells ior each of the four Class 1E 125 volt
batteries will match the battery to system voltage limitations (i.e.,
the number of cells should be 58).

The first minute of each of the four Class 1E 125 volt batteries duty
cycle will be based on the sum of all momentary, continuous, and
noncentinuous loads that can be expected to ovperate during the cne
minute frllowing LOCA and/or LOPP.

Each of the four Class 1E 125 volt batterie’. will be installed in
accordance with industry recommended practice defined in TEEE Std 484-
1987.

Each of the four Class 1E 125 volt batteries will meet the
recommendations of section 5 of 1EEE Std 946.
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.- Each of the four Class 1E 125 volt batteries will be designed so tha.
the each battery's capacity can be periodically veritied.

.- The division 1| battery (in addition to having sufficient stored energy
to operate all required LOCA and/or LOPP loads and circuit breakers for
two hours) will have sufficient stored onorg{ to provide an adequate
source of power for start1ng and operating all required loads and
circuit breakers for eight hours with no ac power,

- The heating/ventilation system will maintain electrolyte temperature
above 70°F.

- Eart stancdby (diesel generator) power source will be rupable of
energizing or starting and accelerating to rated speed, in the required
sequence, all the required safety system loads.

.- Each standby (diesel generator) ?oucr source will be capable of
attaining rated frequency and voltage within 20 seconds after receipt of
a start signal,

[ v tach standpy (diesel generator) power source will have a continucas load
rating of 6.25 MVA @ 0.8 power factor.

- Each s;andb (diesel generator) power source will have a short time
rating’ of 110 percent of the continuous load rating for a two-hour
period out of any 24 hour period, witi.out exceeding the manufacturer's
design limits and without reducing the maintenance interval established
for the continuous rating.

e tach standby (diesel generator) power source will be available following
the loss of the preferred power supply within a2 time consistent with the
requ}r?monts of the safety function under normal and accident
conditions,

Each standby (diese] generator) power source will have stored energy
(Fuel) at the site in its cwn storage tank with the capacity to operate
the standby diesel generator power supply while supplying post accident
power requirem .. - to a unit for seven days.

i we tach standb{ (diesel generator) power source will have stored energy

(fuel) at the site in its own day tank with the capacity to operate the
standby diese)l generator gower supply while supplying post accident
power requirements for 8 hours.

.. Each standby (diesel generator) power source will have a fuel transfer
system with the capability of automatically replenishing the day tank
:rom the storage tank such that the 8 hour fuel capacity of the day tank
s maintained.

! Operation at thi: rating does not limit the use of the
diesel generator unit #t its continuous rating
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generator with and without ac or dc external power, each diesel
generator's air receiver tanks will have sufficient air remaining for
three more successful starts without recharging.

Automatic load sequence will beyin at £ 20 seconds and will end at ¢ 65
seconds.

Following ¢ 'ulication of each load during load sequencing, voltage will
not drop more than 25% from nominal voltage measured at the bus.

Following application of each load durin? load sequencing, frequency
will not drop more than 5% from nominal frequency measured at the bus.

Frequency will be restored to within 2% of nominal, and voltage will be
restored to within 10% of nominal within 60% of each load sequence time
interval.

During recovery from transients caused b{ step load increases or

resul 1n? from the disconnection of the largest single load, the speed
of the diesel generator unit will not exceed the nominal speed plus 75%
of the difference between nominal speed and the overspeed trip setpoint
or 115% of nominal, whichever is lower.

The transient following the complete loss of load will not cause the
speed of the unit !- attain the overspeed trip setpoint.

Bus voltage and frequency will recover to 6.9 KV+10% at 6042% Hz within
10 seconds following trip and restart of the largest load.

Fach of the design commitments associated with the capacity and
capability of the standby diesel generator power sources and their load
sequencers to supply required power *o safety syster loads will have the
capability of being periodically verified.

vack of the four redundant Class 1f Constant Voltage Constant Frequency

(CVCF) power supplies will have a capacity based on the largast combined

demands of the various continucus loads plus the largest combination of

noncontinuous Toads that would 1ikely be connected to the power supply

:}m:ltaneous]y Auring normal or accident plant operation wgichever is
gher,

The design will include the capability to periodically verify the
capacity for erach of the CVCF power supplies.

Each of the four redundant Class 1E dc battery chargers will have a
capacity based on the largest combined demands of the various continuous
steady-state loads plus charging capacity to restore the battery from
the design minimum charge state to the fully charged state within the
time stated in the design basis regardless of the status of the plant
during which these demands occur.

Each of the four redundant Class 1E dc battery chargers will have a
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disconnecting device in its ac power 1ncom1ng feeder and its direct
current power output circuit for isolating the charger.

Each of the four redundant Class 1£ dc battery chargers will be designed
to prevent the ac power supply from becoming a load on the battery.

tach of the four redundant Class 1E dc battery chargers will have
provisions to isolate transients from the ac system from affecting the
dc system and vice versa.

sow of the four redundant Class 1E dc battery chargers will be sized in
wx-gnce with the guidelines of IEEE Std 946-1985.

ihe design will include the capability to periodically verify the
required capacity for each of the battery charger power supplie:,

Each Class 1f distribution circuit will be capable of transmitting
sufficient energy to start and operate all required loads in that
circuit for all plant conditions described in the design basis.

The design will include the capability to periodically verify the
required capacity for each distribution circuit.

Any one of the th,ee divisions of RHR will be sufficient to safely shut
down the plan .

Restoration of ac power t. any one division at the end of the B-hour
coping period will with marain be capable of maintaining the plant
w;tgén required design 1imits and to permit completion of plant
shutdown,

The three independent diesel generators will be designed with bypass
valves for their dc solenoids such that each can be started manually
without dc power (1.e, assuming the dc batteries are discharged
following 8 hours of coping).

The combustion turbine ?enerator will be ab . tc be started by a smaller
self-contained diesel with its own battery.

The ac power from any one of the three diesel generators will be capable
of being manually connected to required loads within its associated
division without dc control power,

The ac power from the offsite preferred system or from the combustion
turbine generator will be capable of bein? manually connected to
required loads within each of the three Class 1f ac divisions without dc
control power,

The plant design is to be such that spsci®ied temperature limits will
not be exceeded in the RCIC or Contrrl Roums for at least eight hours
following station blackout.












