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(3) the air space above the suppression pool; and

(4) the reactor building which is structurally
integrated with the concrete primary containment
structure.

A secondary containment which surrounds the
primary containment permits monitoring and
treating all potential radioactive leakage from the
primary containment. Treatment consists of HEPA
and activated charcoa! filtration,

12.2.152 Containment Internal Structures

The containment internal structures are
summarized in Subsection 6.2.1.1.2

1.2.2.183 Reactor Pressure Vessel Pedestal

The reactor pressure vessel pedesial is &
prefabricated cvlindrical steel structure filled with
concrete which supports the RPV and is maintained
below design temperature by cooling. The pedestal
provides drywell connecting vents which lead io the
horizontal vent pipes 1o the suppression pool.

12.2.15.4 Standby Gas Treatment System

The standby gas treatment system (SGTS)
minimizes exfiltration of contaminated air from the
secondary containment to the environment following
an accident or abnormal condition which could result
in abnormally high airborne radiation in the reactor
building Because the fuel storage area is also in the
secondary containment il also can be exhausted to
the SGTS.

All safety-related components of the SGTS are
operable during loss of offsite power.

122,155 PCV Pressure and Leak Testing Facility

The PCV pressure and leak testing facility is
summarized in Subsection 9.1.52.8 Special Servicing
Room /Arcas.

1.2.2.15.6 Atmospheric Control System

The atmospheric control system is summarized in
Subsection 6.2.52.1.

1.22.15.7 Drywell Cooling System
The drywell cooling system is summarized in

Amendment 26
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Subsection 9492,

1.2.2.158 Flummability Control System

An atmospheric control system is designed 1o
establish and maintain an incrt atmosphere within
the primary containment during al! plant operating
modes except during plant shutdown for refucling
or maintenance. A recombiner system is provided
to control the concentration of oxygen produced by
radiolysis in the primary containment.

122159 Suppression Pool Temperature
Monitoring System

The suppression pool temperature monitoring
system is summarized in Subsection 7.6.1.7.1.

1.2.2.16 Structures and Servicing Systems
1.2.2.16.1 Foundation Work

The analytical design and evaluation methods for
the containment and reactor building walls, slabs
and foundation mat and foundation soil arc
summarized in Subsection 38.1.4.1.1.

1.22.16.2 Turbine Pedestal

The description for the turbine pedestal is the
same as that for foundation work in Subsection
381411,

12.2.16 2 Cranes and Hoists

The crane and hoist are summarized in
Subsection 9.1.4.22.1.

1.2.2.16.4 Elevator

The controlled elevators service the reactor
building radiation controlled zones from the
basemat to the refucling floor. Two additional
clean clevators service all elevations of the clean
zone,

1.2.2.16 .5 Heating, Ventilating and Air
Conditioning

The plant environmental control systems control
temperatuere, pressure, humidity, and sirborne
contamination 1o ensure the integrity of plant
equipment, provide acceptable working conditions
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for plant personnel, imit offsite releases of arborne
contaminants.

The following environmental systems are
provided:

(1) the control room air conditioning system
consisting of supply, recirculation/exhaust and
makeup air cleanup units to ensure the
habitability of the control room under normal
and abnormal conditions of piant operation;

(2) the reactor building secondary containment
HVAC system maintains a negative pressure in
the secondary containment under normal and
abnormal operating conditions thereby solating
the environs from potential leak sources. This
system removes heat generated during normal
plant operation, shutdown, and refuching periods;

(3) the drywell cooling system to remove heat from
the drywell generated during normal plant
operations including startup, reactor scrams, hot
standby, shutdown, and refueling periods;

{4) the power block pressure control supply and
exhaust svstem to distribute air so thal a negative
pressure is maintained in the emergency core
cooling equipment rooms, thereby isolating the
potential airborne contamination in these rooms;

{5) the clectrical equipment supply and exhaust
system to pressurize the electrical rooms allowing
exfiltration of air to the batiery rooms for exhaust
to the outside atmosphere;

(6) the power block exhaust system to maintain the
refucling floor at a negative pressure with respect
to the outside atmosphere to prevent the
potential release of airborne contamination;

(7) the diesel generator ares air exhaust system to
provide cooling during operation of the diesel
generators. A tempered air supply system
controls the thermal environment when the diesel
generators are not operating; and

(8) coolers in the steam tunnel and ECCS rooms to

remove heat generated during operation of the
equipment in these rooms.

Amendment 20
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1.2.2.16.6 Fire Protection System

The fire protection sysiem is designed to provide
an adequate supply of water or chemicals to points
throughout the plant where fire protection is
required. Diversified fire-alarm and fire-
suppression types are selected to suit the particular
areas or hazards being protected. Chemical fire
fighting systems are also provided as additions to
or in licu of the water fire fighting systems.
Appropriate instrumentation and controls are
provided for the proper operation of the fire
detection, annunciation and fire fighting systems.

1.22.16.7 Floor Leakage Detection System

The drainage system is also used to detect
abnormal leakage in safety related equipment
rooms and the fuel transfer arca

2.2.168 Vacoum Sweep System

A portable, submersible-tvpe, underwater
vacuum cleaner is provided to assist in removing
crud and miscellancous particulate matter from the
pool floors or reactor vessel. The pump and the
filter unit are completely submersible for extended
periods. The filter "package” is capable of being
remotely changed, and the filters will fit into a
standard shipping contaner for offsite burial.

1.22.169 Decontamination System

The decontamination system provides arcas,
equipment and services to support low radiation
level decontamination activitics. The services may
nclude electrical power, service air, demineralized
waler, condensate water, radioactive and noprad-
wactive drains, HVAC and portable shiclding.

1.2.2.16.10 Reactor Building

The reactor building includes the containment,
drywell, and major portions of the nuclear stecam
supply system, stcam tunnel, refucling arca, diesel
generators, essential power, non-essential power,
emergency core cooling systems, HVAC and

SUppOrting systems;
1.2.2.16.11 Turbine Building

The turbine building houses all equipment
associated with the main turbine generator. Other
auxiliary equipment s also located in this building

12166
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Table 1.9-1
SUMMARY OF ABWR STANDARD PLANT
COL LICENSE INFORMATION

SURJECT SUBSECTION

Standard review plan sections for remainder of 184
plant identified as "Interface” in Table 1.8-19

Applicability of regulatory guides for remainder 184
of plant indentified as “Interface” in Table
1.8-20

Applicability of Experience Information 154
for remainder of plant identificd as
“Interface” in Tabie 1.8.22

Emergency procedures and emergency procedures 1A 3.1

training program

Procedures for removing safety-related svstems 1432
from service

Inplant radiatiom monitoring 1A33
Reporting of Failures of Reactor Sysiem 1A35
Relief Valves

Report on ECCS Outage 1A36
Envelope of ABWR Standard Plant Site Design = 221
Paramelers

Standard Review Plan Site Charactenistics 222
CRAC 2 Computer Code Calculations 223
Site-Specific Design Basis Wind 3331
Site-Specific Design Basis Tornado 3332
Effect of remainder of plant structures, 3333
systems and components not designed to tornado

loads

Flood Elevstion 3431
Ground Water Elevation 3432
Protection of ultimate heat sink 3541
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Table 1.9-1
SUMMARY OF ABWR STANDARD PLANT
COL LICENSE INFORMATION (Continued)

ITEM

NO. SUBJECT SUBSECTION

37 Misslcs generated by natural phenomena from 3542
remainder of plant

38 Site proximity missiles and arcraft bazards 3543

39 Protection against secondary missiles inside 3544
containment

39 Impact of Failure of Non Safety-Related 35458
Items Due to Design Basis Tornado

310 Details of pipe break analysis results 3641
and protection methods

311 Leak-before-break analysis resalts 3642

31la Seismic Parameters 3751

R Foundation Waterproofing 3861

3.13 Site Specific Physical Properties and 3862
Foundation Settiement

314 Reactor Internals Vibration Analysis, 3971
Mcasurement and Inspection Programs

315 ASME Class 2 or 3 Quality Group 3872

Components with 60 Year Design Life
3.15a Fump and Valve Inservice Testing Program 3973

3150 Audits of Design Specifications and

Design Reports 3974
316 Equipment gualification report 31051
317 Dynamic qualification report 31052
318 Esvironmental Qualification Document 31161
319 Enviromental Qualification Records 31162
41 CRD Inspection Program 4531
51 Water Chemistry 5261
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Table 1.9-1
SUMMARY OF ABWR STANDARD PLANT
COL LICENSE INFORMATION (Continued)

ITEM
NO. SURJECT SUBSECTION
52 Conversion of Indicators 5262
53 Fracture Toughness Data 5341
54 Materials and Surveillance Capsule 5342
6.1 Protection Coatings and Organic Matenals 6.13.1
6.2 External Temperature 6471
63 Meterology {X/Qs) 6472
6.4 Toxic Gases 6473
71 Effects of Saton Blackout on HVAC 781
72 Deleted
13 Localized High Heat Spots in Semiconducior 783
Material for Computing Dewvices
81 Stabuity of offsite power system Ki4]
82 Diesel Generator Reliability 142
83 Class IE Feeder Circuits 8231
K4 Non-class IE Feeders 8232

&5 Specific ABWR Standard Plant /remainder of plant 8.2.33
power system interfaces

86 Interrupting Capability of Electrical 8341
Distribution Equipment

87 Diesel Generator Design Details 8342

BB Certificd Proof Tests on Ceble Samples 8343

89 Electrical Penctration Assemblics Ki44

810  Analysis Testing for Spatial Scparation 8345
per IEEE 304

Amendment 26 154
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Table 1.9-1
SUMMARY OF ABWR STANDARD PLANT
COL LICENSE INFORMATION (Continued)

ITEM
NO. SURJECT SUBSECTION
§11  DC Vokage Analysis 8346

812 Scismic Qualification of Evewash Equipment 8347

£33 Dicse! Generator Load Table Changes 8348
8.14 Offsite Power Supply Arrangements 8349
8.15 Diesel Generator Qualification Tests 83410
£.16 Defecve Refurtashed Circuit Bres kers £i4n
817 Minimum Starting Voltages for Class 83412
1E Motors
{ 91 New Fuel Storage Racks Criticality Analysis 9161
92 New Fuel Storage Racks Dynamic and Impact 9162
Analysis
93 Spent Fuel Storage Racks Criticality Anaiysis 9163
94 Spent Fucl Storage Rach Load Drop Analysis 9164
93 Ultimate heat sink capability 92171
96 Makeup water sysiem capability 92172
$7 Potable and Sanitary Water System 2173
9R Radioactive Drain Transfer Svstem Colleciion 93121
Piping
EA Contamination of DG Combustion Air Intake 95131
230 Use of Communication Svstem in Emergencies 9513.2
9.11 Maintenance and Testing Procedures for 95133
Commumcation Equipment
912 tire Hazard Analvsis Databasc GA63
10.1 Low Pressure Turbine Disk 10251

Fracture Toughness

Amendment 24 195
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Table 1.9-1
SUMMARY OF ABWR STANDARD PLANT
COL LICENSE INFORMATION ‘Continued)
ITEM
NO. SURJECT SUBSECTION
2 Turbine Design Overspeed 10252
121 Regulatory Guide 810 12141
122 Regulatory Gude 1.8 12142
123 Occupational radiation exposure 12143
131 Physical Security Interfaces 1363
181 Main Control Room 85
191 Long-term ‘raming upgrade 19A31
192 Long-term program of upgrading of procedures 19A3.2
193 Pu. ge system reliability 19A33
194 Licensing emcrgency support faciity 19A 34
195 In-plant radiation monitoring 19A35
196 Feedback of operating, design and construction 19436
experience
197 Organization and staffing 10 oversee design and 19A37
constracthon
198 Quality Assurance Program 19B3.1
198 Prevention of Core Damage 19B32
19.10 Protection from External Threats 19833
19.11 Ultimate Heat Sink Models 19834
19.12 Uhimate Hea Sink Rehability 19B.3.5
19128  Main Transforme: Design 19B.3.6
1913 Plant Sating 19B37
1914 Interdesciphnary Design Revicws 19B38

23A6100AC
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1A.2.13 Containment Design-Dedicated
Penetration [1LEA.1]

NRC Position

For plant designs with external hydrogen
recombiners, provide redundant dedicated contain-
ment penetrations so that, assuming a single failure,
the recombiner systems can be connected to the con-

taiment atmosphere.
Response

A flammability control system (FCS-T49) is
provided 1o control the concentration of oxygen in
the primary containment. The FCS utilizes two
permanently instalied recombiners located in
secondary containment. The FCS i operable in the
event of a single active failure. The FCS is described
in Subsection 6.2.5.

1A2.14 Containment Design-Isolation
Dependability (11.LE.4.2]

NRC Position

(1) Containment solation system desqgns shall com-
plv with the recommendations of Standard Re-
view Plan Subsection 6.2.4 (1.¢., that there be di-
versity in the parameters sensed for the ini-
tiation of containment isolation).

(2} All plant personnel shall give careful consid-
eration to the defimition of essential and non-
essential systems, idencify cach system
determined to be non-essential, describe the
basis for selection of each essential system,
modify their containment isolation designs
accordingly, and report the results of the
recvaluation 1o the NRC.

(3) All nonessential svstems shall be avtomatically
wsolated by the containment 1solation signal.

(4) The design of control svstems for sutomatic

containment isolation valves shall be such tha!
reseting the isolation signal will not result in the

Amendment 17
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(5)

(6)

(7)

aulomalic reopening ¢f containment isolation
valves. Reopening of containment isolation
valves shall require deliberate operator action.

The contzinment setpoint pressure that initiates
containment isolation for non-essential penetra-
tions must be roduced 10 the minimum compat-
ible with normal operating conditions.

Containment purge valves that do not satisfy the
operability criteria set forth in Branch Technical
Position CEB 6-4 or the Staff Interim Position of
October 23, 1979 must be sealed closed as de-
fined in SRP 6.2.4, Item 1161 duricg operational
conditions 1, 2, 3, and 4. Furthermore, these
valves musi be verified te be closed at least
every 31 days.

Containmeni purge and vent isolation valves
must close on a high radiation signal.

Response

(1)

2)

(3)

4)

The solation provisions described in the Stan-
dard Review Plan, Subsection 6.24 (ic., that
there be diversity in the paramelers sensed for
the initiation of containment s/ lation) were re-
viewed in conjunction with the ABWR Standard
Plant design. It was determine 1 that the ABWR
Standard Plan is designed in accordance with
. ese recommendations of the SRP,

This request appears to be directed primarily
toward operating plants. However, the classifi-
cation of structures, systems and components for
the ABWR Standard Plant design is addressed
in Section 3.2 of this SSAR. The basis for dassi-
fication is also presented in Section 3.2, The
ESF system, with remote manual valves with
leakage detection outside containment are
delinated in Tables 6.2-7. The ABWR Standard
Plant fully conforms with the NRC position so
far as it relates to the new equipment supplier,

All non-essential sysiems comply with the NRC
position to automatically isolate by the contain-
ment isolation s.gnals, and by redundant safety
grade isolation valves.

Control svstems for 2utomatic conlainment iso-
lation valves »re designed in accordance with
this position for the ABWR Standard Plan
Design.

Amendment 25
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(5) The ABWR Standard Plant design is consistant

with this position

(6) All ABWR containment purge valves mect the

criteria provided in BTP CSB 6-4. The main 22°
purge valves are fail-closed and are maintained
closed through powe: operation as defined in the
plant technical specifications. Ali purge aad vent
valves are remote pneumatically operatea, fail
closed and receive containment isolation signals.
Certan vent valves can be opened manually in
the presents of an tsolation signal, to permit
venting through the SGTS

(7) Ia the ABWR design, the containment purge and

vent isolation valves will be automatically isolaicd
on high radiation levels detected in the reactor
building HVAC air exhaust or in the fuel
har dling arca air exhaust.

1A2-9
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1A.2.15 Additional Accident-Monitoring
Instrumentation [ILF.1{1)}

NRC Position

Noble gas effluent monitors shall be installed
with an cxtended range designed to function during
acaident conditions as well as duning normal operat-
ing conditions. Multiple momtors are considered
necessary to cover the ranges of interest.

(1) Noble gas effigent momtors with an upper range
capacity of 107Ci/cc (Xe-133) are considered to
be practical and should be instalied in all
operating plants.

{2) Noble gas effluent monitoring shall be provided
for the total range of concentration extending
from normal condition (as low as rcasonably
achievable (ALARA)) concentrations 1o 3 max-
mum of 107 Ci/ec (Xe-133). Multiple monitors
are considered to be nocessary to cover the
ranges of intcrest. The range capacity of
indmadaal monitors should overlap by a factor of
ten

Because rwodine gascous effluent monitors for
the acaden: condition are not considered to be prac-
tical @t thie 1ime, capability for effluent monittoring of
radiorodines for the accident condition shall be
provided with sampling conducted by absorption on
charcoal or other media, followed by onsie labora-
1ory analysis.

In-containment rgsdlaxion-lcvcl monitors with a
maximum range of 10 rad/br shall be installed. A
minimum of two such monitors that are physically
stparated shall be provided. Monitors shall be
developed and qualified to function ir an accdent
environment.

A continuous indication of containment pressure
shall be provided in the control room of cach operat-
ing reactor. Measurement and indication capability
shall include three times the design pressure of the
containment for concrete, four imes the design pres-
sure for steel, and -5 psig for all containments.

A continuous indication of containment water
level shall be provided in the control reom lor all
plants. A narrow range instrumeni shall be provided
for BWRs and cover the range from the bottom to

Amendment &
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the 10p of the containment sump. A wide range in-
strument shall also be provided for BWRs and shall
cover the range from the bottom of the containment
to the elevation equivalent to & 600,000 gallon
capacity. For BWRs, a wide range instrument shall
be provided and cover the range from the bottom to
5 feet above the normal water level of the suppres-

sion pool.

A continvou; indication of hvdrogen concentra-
tion in the containment atmosphere shall be pro-
vided in the control room. Measurement capability
shall be provided over the range of 0 to 10% hydro-
gen concentration under both positive and negative
ambienl pressure,

Response

GE believes the requirements of Regulatory
Guide 1.97, Revision 3, incorporate the above re-
quirements. Section 7.5 compares the ABWR design
against this Regulatory Guide

1A.2.16 ldentification of and Recovery
From Conditions Leading to Inadequate
Core Cooling [1LF.2]

NRC Position

Licensees shall provide a description of any addi-
tional instrumentation controls (primary or backup)
proposed for the plant to supplement existing instru-
mentation (including primary coolant saturation
monitors) in order to provide an unambiguous, casy-
to-interpret indication of inadequate core cooling
(1CC). A descriprion of the functional design re-
quirements for the svstem shall also be included. A
description of the procedures to be used with the
preposed equipment, the analysis used in developing
these procedures, and a schedule for installing the
equipment shall be provided.

Response

The direct water level instrumentation provided
in the ABWR design is capable of detecting
conditions indicative of madequate core cooling,

The ABWR has two sets of four wide range
reactor water level sensing units (cight total) which
are used in two separate two oul of four logics which
mitiate ECCS and other safety functions. Each set of

1A2-10
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four semsors are meed B rwo separate two out of four
lopa which mitiate ECCS operstion. Fow separale
sets of sensing hines, one from each quadrant of the
rescior pressure vessel supply the pressure 1o the
cight sensors for reliability. This ABWR
wrangemen: of reactor water level sensing exceeds
of is al beast equal 10 the redundancy and relabibiny
of the BWR reator waler level measwement systems
reviewed is BWR Owners Growp Repor: SLI-821,
July 1982 The conclusions reached in S11-821 and
companion report SLI-8218, December 1982, also
apply 1o the ABWR. These conclusions meet the
NRC stafl expectation giver in paragraph 4 4.7 of
GESSAR 1] SER (Ssfety Evaluation Report
NUREG-097, April 1983) regarding NUREG-0737,
hem N F2

Bascd on the above information, the existing
hughly redundant direct water level instrumentation
already provides ap unambiguous, casy 10 mterprel
indication of inadequete core cooling and there are
80 plans (o include core-exit thermocouples in the
ABWR design

LIAI00AC
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TABLE 2.0-1
ENVLLOPE OF ABWR STANDARD PLANT SITE DESIGN PARAMETERS

Maximum Ground Water Level. Extreme Wind:  Basic Wi 'S,pcui @
61.0 cm below grade 177 km/hr 7 /209 km /he
Maximum Flood (or Tsunami) Level: Tornade:' "
30.5 em below grade - Maximum tornado wind speed: 453 km /hr
- Maximum Rotational Speed: 386 km /hr
Precipitation (for Roof Design): 8 - Translational velocity: 97 km /hr
- Maximum rainfall rate: 493 cm /hr 2 - Radius: 457 m 3
- Maxmum snow load: 0.024 kg/cm - Maximum pressure drop: 0.141 kg/cm 9
- Rate of pressure drop: (0846 kg/cm™ /sec
- Missile Spectra: Per SRP3514
Spectrum |
Design Temperatures. Soil Properties: R
- Ambient - Minimum Static Bearing Capacity: 732 kg/cq”
mm.m_\u’m - Minimum Shear Wave Velocity: 305 m/sec
- Maximum: 37.8"C dry bulb/25°C wet bulb - Liquefaction Potential: None at plant site
{coincident ), 23.6 C wet bulb (non-comaident) resujung from
- Minimum: -233 C SSE

% Exceedance Yalucs (Historicy) imi a4 :

- Maximum 46.1 Codry bulb/26.7 C wet bulb
{comncident), 23.2 C wet bull (non-coincident) )
- Minimum: -40 C - SSE Peak Ground Acceleration: 0.30g""
- SSE Response Spectra: per Reg Guide 1.60
- SSE Time History: Envelope SSE Response
Spectra

{1) S50-vear recurrence interval; value to be utilized for design of non-safety-related structures
only.

(2) 100-year recurrence interval; value to be utilized for design for safety-related structures
orly.

(3) Probable maximum flood level (PMF ), as defined in ANSI/ANS-2.8, "Determining Design Basis
Flooding at Power Reactor Sites.”

(4) 10.000,006-vear tomad. recurrence interval

(5) Free-field at plant grade elevation.

(6) Deleted

(7) Seeitem 3 in Section 3A4.1 for additional information.

(8) Maximum value for 1 hour over 2.6 km2 probable maximum precipitation (PMP) with ratio of 5
minutes to 1 hour PMP of 0.32 as found in National Weather Source Publication HMR No. 52.

Maximum short term rate: 15.7 ¢ /S min.

(9} This is the minimum shear wave velocity at low stroins after the soil property unceriginties
have been applied
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2.3 COL LICENSE INFORMATION

221 Envelope of Standard Plant Design
Parameters

2.3.1.1 Non-Seismic Design Parameters

Compliance with the envelope of ABWR Standard
Plant site non-seismic design parameters of Table
2.0-1 shall be demonstrated for design bases events.
(Sec Subsection 2.2.1)

2.3.12 Seismic Design Parameters

To confirm the scismic design adegquacy of the
standard plant, the COL applicants shall demonstrate
that the eight (8) site-dependent conditions specified
in Section 3A.1 are satisficd. In mecting these eight
conditions, the compliance with the site envelope
parameters shown in Tabie 2.0-1 for soil properties
and seismology is also established.

If there is any deviation of the cight
site-dependent conditions, a site specific evaluation is
required. The tyvpe of evaluation will vary depending
on the deviation. If the deviation is for condition 1
{peak ground acceleration), 2 (ground response
spectra), or 6 (shear wave velocity), a site specific SSE
soil-structure interaction analysis (SSI) is required.
The calculated site unique responses are compared to
the site-envelope responses defined in Section 3G 4 to
confirm the scismic design adequacy of the standard
plant according to the following procedures and
acceplance criteria.

The Seismic Category | structures including the
RPV and its internal components that are included in
the SS! analysis model:

(1) Design adegquacy s established if maximum
structural responses in terms of force, moment, or
acceleration are bounded by the Section 3G .4
responses (or the actual seismic loads considered

in desym if applicable) at key locations.

(2) If not, calculate resuiting SSE stresses. Design
adequacy is confirmed if combined stresses due to
SSE and other appropriate loads are within design
code allowable limits.

For Scismic Category 1 equipment and piping

whose scismic input is in the form of floor response
spectra:
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{1) Design adeguacy 15 established if floor
response spectra are bounded by Section 3G 4
spectra (or the actual spectra considered in
design if applicable) at key locations. The site
unigque response spectra used for comparison
necd not be broadened since uncertainties in
the structural frequencies have been
accounted for in the smooth broadened site

envelope snectra.

(2) I not, examine whether the deviations are at
major resonant frequencies of the component
under consideration. If not, design adequacy
is confirmed. Otherwise, perform analysis
and/or testing to demonstrate that the
acceptance criteria given in design

if the soil propertics of the site vary very abruptly
with depth (site-dependent condition 7), a siie
specific SSE SSI analysis is required. The evaluation
procedures and acceptance criteria specified above
are apphicable.

If the soil bearing capacity at the site is not
adequate 10 accommodate the standard plant design
loads (site-dependent condition B), the foundation
material shall be removed and replaced with better
material 1o achieve the required bearing capacity.
Alternatively, the applicant referencing the ABWR
design may perform a site specific analysis to
demonstrate that the site has an adequate bearing

capacity against the site unique loads.

The site-dependent conditions 3 (liquefaction
potential) and 4 (fault displacement potential)

require site specific investigation.

A site specific evaluation is required if the
embedment depths of Scismic Category I buildings
deviate from those from the standard plant design
(site-dependent condition 5). The evalvation
procedure and acceptance criteria are the same as
those defined above for the site specific SSE 8§81

analysis,
222 Standard Review Plan Site Characteristics

Identification and description of all differences
from SRP Section 1l Acceptance Criteria for site
characteristics (as augmented by Table 2.1-1) shall
be provided. Where such differences cxist, the
evaluation shall discuss how the alternate site
characteristic 18 acceptable. In addition, the COL
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apphicant will provide /address the following:
2321 Site Location and Description

COL applicants will provide site-specific
information to site location, including political
subdivisions, natural and man-made features,
population, highways, railways, waterways, and other
significant featares of the arca.

2.3.22 Exclusion Area Authority snd Control

COL applicants will provide site-specific
information related to activities that may be
permitted within the designated exclusion area.

2323 Population Distribution

COL applicants will provide population data for
the site environs.

2.3.2.4 Vdentification of Potential Hazards in Site
Vicinity

COL applicants wil, provide information with
respect to industrial, military, and transportation
facilities and routes to establish the presence and
magnitude of potential external hazards.

23.2.5 Evaluation of Potewntial Accidents

COL applicants will identify potential accident
situations in the vicinity of the plant and the bases for
which these potential accidents were or were not
accommodated in the design.

2326 Externsl Impact Hazards

COL applicants will provide a review and
evaluation of the effects on the protection criteria of
some cxternal impact hazards, such as general
aviation or ncarby explosions.

22.2.7 Local Meteorology

COL applicants will provide local meteorology
for NRC review

2.3.2.8 Onsite Meteorological Measurements
Program
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COL applicants will provide the onsite
meteorological measurements programs.

2329 Short-Term Dispersion Estimates for
Accidentsl Atmospheric Releases

COL applicants will provide site-specific
short-term dispersion estimates for NRC review to
ensure that the envelope values (Tables 15.6-3,
15.6-7, 15.6-13, 15.6-14 and 15.6-18) of relative
concentiations are not exceeded.

23210 Long-Term Diffusion Estimates

COL applicants will provide annual average
atmospheric dispersion values for routine releases
for NRC review.

23211 Hydrologic Description

COL applicants will provide a detailed description
of all major hydrologic features on or in the vicinity
of the site. They will also provide a specific
description of the site and all safety-related
elevations, structures, €XIErion accesses, equipment,
and systems from the standpoint of hydrology

2.22.12 Floods

COL applicants will provide site-specific
information related to historical flooding and the
potential flooding at the plamt site, including flood
history, flood design considerations, and effects of
local intense precipitation.

2.2.3.13 Probable Maximum Flood on Streams and
Rivers

COL applicants will provide site-specific
information related to determining design-basis
flooding at po- - reactor sites and the extent of

flood protection _quired for those safety-related
systems, structures, and components.

23214 lce Effects
COL applicants will demonstrate that
safety-related facilities and water supply are not
affected by ice flooding or blockage.
23215 Cooling Water Channels and Reservoirs
COL applicants will provide the basis for the
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hvdraulic design of channcls and reservoirs used to
transport and impound plant cooling and for
protection of safety-related structures.

23216 Channel Division

COL applicants wili provide site-specific
information related 1o channel diversion.

232.17 Flooding Protection Requirements

COL applicants will provide site-specific
information reciated to flooding protection
requirements.

23218 Cooling Water Supply

COL applicants will identify natursl events that
may reduce or limit the available cooling water
supply and ensure that an adequate water supply will
exist to operate or shutdown the plant as required.

223219 Accidental Release of Liguid EMuents in
Ground and Surface Waters

COL applicants will provide information on the
ability of the surface water environment to disperse,
dilute, or concentrate accidental releases. Effects of
these releases on existing and known future use of
surface water /resources shall also be prownded.

23220 Technicsl Specifications and Emergency
Operation Reguirement

COL applicants will establish the technical
specifications and emergency procedures required to
implement flood protection for safety-related
facilitics and provide assurance of an adequate water
supply 10 shutdown and cool the reacior.

23221 Basic Geological and Seismic Information

COL applicants will provide site-specific
information related to regional and site

physiography, geomorphology, stratigraphy, lithology

and tectonics.
23222 Vibratory Ground Mation

COL applicants will develop site-specific
geological, seismoiogical, and geotechnical data and
will submit these data to the NRC for review. These
data should be comparable 1o the design basir
assumptions regarding the SSE, including the
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verification of the ground motion response spectra.
23222 Surface Faulting

COL applicants will develop site-specific
geological data 1o ensure that no potential exists for
surface faulting at the sitc.

23224 Stability of Subsurface Material and
Foundation

COL applicants will develop and submit 1o the
NRC site-specific geotechmical data to demonstrate
that they are comparable 1o the design assumptions
concerning the soil-deposit depths, the soil profile
and properties, and the ground water level
Particular attention should be paid to the
assumptions for the depth of embedment in the case
of rock and the three cases of soil-deposit depths for
which fixed values of depths are assumed. COL
applicants will demonstrate that the envelope of
structural response with fixed soil depth will cover
completely the cases for which the soil deposit
depths and properties are different from those
assumed in the SSAR.

23225 Site and Facilities

COL applicants will provide a detailed description
of the site conditions and geologic features and
demonstrate the site charactensiics are enveloped by
the 0.3g peak horizontal ground acceleration for the
SSE. The description will include site topographacal
features and the location of various Seismic Category
I structures and appurtenances (pipelines, channels,
etc.) with respect to the source of normal and

emergency cooling water.

23226 Field Investigations

The type, quantity, extent, and purpose of all ficld
exploration will be provided by COL applicants.
Logs of all borings and test pits should be provided.
Results of geophysical surveys should be presented in
tables and profiles. Records of ficld plate load tests,
ficld permeability tests, and other special ficld tests
{e.g., bore-hold extensometer or pressuremeter
tests) should be given.

23227 Laboratory luvestigations

The number and type of laboratory tests and the
location of samples should be provided by the COL
applicant in tabular form. The results of laboratory
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tests on disturbed and undisturbed soil and rock
samples obtained from ficld investigations should
also be provided.

| 23228 Subserface Conditions

COL applicants will investigate and define the
subsurface conditions and provide the engincering
classifications and descriptions of soil and rock
supporting the foundations. The information should
include the history of soil deposition and erosion,
past and present goundwater levels, glacial or other
preloading influences, rock weathering, and any rock
or soil characteristics that may present a hazard to
plant safety. Profiles through the Seismic Category |

| structures will be provided that show gencralized
subsurface features beneath these structures.

| 23229 Excavation and Backfilling for Foundation
Construction

COL applicants will provide site specific
thickness and propertics of soil (if any) between the
base of the foundation and the underlying rock. The
configuration, along with detailed longitudinal
sections and cross sections of other safety-related
structures of the plant, incloding the ultimate heat
sink and Scismic Category I buried pipes and elec-
trical ducts, should be provided. COL apphcants

| will provide data concerning the extent (horizontally
and vertically) of all Seismic Category 1 excavations,
fills, and slopes. The locations, elevations, and
grades for excavated slopes should be described and
shown on plot plans and typical cross-sections. CGL
apphcants’ submittals should discuss, as appropriate,
excavating and dewatering methods, excavation
depths below grade, ficld inspection and testing of
excavations, protection of foundation excavations
from deterioration during construction, and the
foundation dental fill work. The sources, guantitics,
and static and dynamic enginecring properties of
borrow materials will be described. The compaction
requirements; results of test fills, and fill properties,
such as moisture content, density, permeability,
compressibility, and gradation should be provided.

| 23230 Groundwater Level

COL applicants will analyze the goundwater
condition for the specific site and demonstrate its
comparability with the ABWR design assumptions.
This demonstration should include the effect of the
actual groundwater lovel on such site geotechnical
propesties as total and effective unit weights,
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cohesion and angle of internal friction, and dynamic
soil propertics used in dynamic response analvsis.

23231 Liguefaction Potential

COL applicants must demonstrate that no
ligucfaction potential exists for soils under and
around all Scismic Category | structures, including
Category | buried pipelines and electrical ducts.
COL applicants will justify the selection of the soii
propertics used in the hiquefaction potential
evaluation (c.g., laboratory tests, field tests, and
published data), the magnitude and duration of the
carthquake and the number of cycles of carthquakes.

23232 Response of Soil and Rock to Dynamic
Loading

COL applicants must establish and document
site-specific geotechnical properties to demonstrate
their comparability with the conditions used for the
scismic design envelope described in Appendix 3A.

23232 Maximum Soil Bearing Pressure

COL applicants will provide the site-specific
maximum soil pressure along with supporting
calculations and will compare them with allowable
valves. s

23234 Earth Pressures

COL applicants will provide a discussion and
evaluation of static and dynamic lateral carth
pressures and hydrostatic groundwater pressures
acting on plant facilities to the extent necessary to
demonstrate that these pressures meet the design
bases for the ABWR and to address all facilities
outside the ABWR scope.

2.3.2 .35 Soil Properties for Seismic Analysis of
Buried Pipes

COL applicants will provide and justify the soil
properties used fro the seismic analysis of scismic
Category | buried pipes and electrical conduits.

23236 Static and Dynamic Stability of Facilities

COL applicants will analyze all safety-related
facilitics 1o the exteni necessary to demonstrate that
their stability meets the ABWR design bases and 1o
address all plant facilities outside the ABWR scope.
These analyses may include foundation rebound,
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scttiement, differential settiement, and bearing
capacity that will be addressed for design loads of
fills and plant facilities. Assumptions made in
stability analyses will be confirmed by as-built data.

| 23237 Subsurface Instrumentatios

Instrumentation, if any, proposed for the
surveillance of the performance of the foundations
for safety-related structures will be described by
COL applicants. The type, location, and purpose of
cach instrument and significant details of nstallation
methods will be provided. For example. the location
and the installation procedures for permanent
benchmarks and markers required for monitoring
the settiement of Category 1 structures should be
described. In the case of safety-related water-control
structures (such as dams, slopes, canals), the details
of installing instrumentation such as piezometers,
slope indicators, and settlement plates should be
described. A schedule for installing and reading all
mnstruments and for interpreting the data will be
presented. Limiting values for continued safety
should be identified.

23238 Stability of Slopes

COL applicants will previde information about
the static and dynamic stability of all soil and rock
slopes, the failure of which could adversely affect the
safety of the plant. The staff will evaluate the
stability of all slopes at the site, using the
state-of-the-art procedures available at the ume of
application.

] 23239 E.sbarkments and Dams

COL applicants should provide information
about the static and dvnamic stability of all
embankments and dams that impound water
required for safe operation (and shutdown) of the
ABWR for review by the NRC if embankments and
dams are used.

2.3.3 CRAC 2 Computer Code Calculations

Compliance with acceptance criteria, data mput
and analysis of Subsection 2.2.2 for the
determination of ABWR site acceptability for severe
accidents shall be demonstrated.
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TABLE 3.2-1

CLASSIFICATION SUMMARY (Continued)

S*(‘ Loca-
Principal Component” Class”  tion
K1  Radwaste System

1. Drain piping including supports N ALL

and valves - radioactive {except
RZX)

2. Drain piping including supports N ALL
and valves - nonradioactive

3. Piping and valves - 2 CSC
contamment isolation

4. Piping including supports N CsC
and valves forming part of
containment boundary

5. Pressure vessels including N W
Supports

6.  Atmosphenic tanks including N CSCH,
supports ™™w

7. (-15 PSIG Tanks and supports N W

8. Heat exchangers and supports N CSCW

9. Piping including supports N CSCH,
and valves W

10. Other mechanical and N ALL
electrical modules

1i. ECCS equipment room N SC

sump backflow protect-
ion check valves

Ni  Turbine Main Steam System

-

Deleted (See B2.5)
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TABLE 3.2-1
CLASSIFICATION SUMMARY (Continued)
Quality
“sroup Quality
l‘n' C‘.‘d' M“l 2ance I.M‘
a Y 3 d f
Principal Component Class’  tion'  fication”  Reguirement’ Category  Nofes
N1  Turbine Main Stesm System (Continued)
2 Branch line of MSL including N SCT B B - (r)
supports between the second
isolation valve and the turbine
stop valve from branch point at
MSL 10 and including the first
valve in the branch bine
N2  Condensate, Feedwster and Condensale
Air Extraction System
1. Main feedwater line (MFL) N SC B B I
including supports from second
wolation valve branch lines
and components bevond and
including cutboard shutoff
valves
2. Feedwater system components N f § D E -
beyond outboard shutoff valve
N1  Heater, Drain and Vent System N T E
N4  Condensate Purification System N T E -
N&  Condensate Filter Facility N T E -
N6 Condensate Demineralizer N T - E
N7  Main Turbine N T E -
N8 Turbine Control System
1. Turbine stop valve, turbine N T D E {(){n)(o)

bypass valves, and the main
steam leads from the turbine
stop valve up to the turbine
casing
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TABLE 3.2-1
CLASSIFICATION SUMMARY (Continued)
Quality
Group
Sal lact_ Classi- 5 Seismic ¢
Priacipsl Component Class tign ficetion  Kequirement  Category  Notes
P? Reactor Building Cooling Water System (Continued)
3. Electrical modules with 3 SCCX - I
with safety-related function
4. Cable with safety-related 3 SCCX - 1
function
5. Other mechanical and N SC.CXM - -
clectrical modules
P4 Turbine Building Cooling N | D
Water System
P HVAC Norma! Cooling N CSCRZ, - -
Water System X
P6 HVAC Emergency Cooling Water System
1. Chillers, pumps, valves, and 3 SCX C 1
piping including supports
2. Piping including supports and 2 €5C B 1
valves forming part of contain-
ment boundary
3. Electrical modules and cable 3 SCX I
with safety-related function
4. Other mechanical and N CSCRZ, --
clectrical modales X
P7 Oxygen Injection System N T
| P8 Ultimate Heat Sink 3 0 C 1
P9 Reactor Service Water System
1. Safety-related piping 3 Uuox ¢ I
including supports, piping
and valves
Amendment 26 3223
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TASLE 3.2-1
CLASSIFICATION SUMMARY (Continued)

Quality
Group Quality
Safety Loca-  Classi- Assurance Seismic
Principal Component® Class®  tion®  fication®  Requirement® Category'  Notes
P9 Reactor Service Water System (Continued)

2. Electrical modules and cables 3 UoXxX - B I
with safety-related function

3. Other non-safety related N vox - E -
mechanical and electrical
moduies

P10 Terbine Service Water Svstem

1. Non-safety related piping N POT —e E
including supports, piping
and valves

I

Electrical modules and cables N *0.T E
with non-safety related
function

P11 Station Service Air System

1. Containment isolation inclod- 2 ( B B ]
ing supports, valves and piping
2. Other non-safety related N SCRZ, - E
mechanical and clectrical X.TH,
components w.C
P12 Instrument Air Service
1. Containment tsolation includ- 2 C B B I
ing supports, valves and piping
2. Other non-safety related N SCRZ, - E -
mechanical and electrical X.TH,
components w.C
P13 High Pressure Nitrogen Gas
Supply Systems
1. Containment solation includ- 2 C B B I

ing supports, valves and piping
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3.3 WIND AND TORNADO LOADINGS

ABWR Standard Plant stractures vhich are
Seismic Catcgory 1 are designed for tornado and
extreme wind phenomena.

31.3.1 Wind ioadings
3311 Design Wind Velocity

Seismic Category | structures are designed to
withstand & design wind velocity of 130 mph at an
elevation of 33 fect above grade with a recur-
rence interval of 100 years. See Subsection
3.3.3.1 for interface requirement.

313.1.2 Determination of Applied Forces

The design wind velocity is converted to
velocity pressure in accordance with Reference 1
using the formula:

5
q, =000256K (V)"

where K. =the velocity pressure exposure
coefficient which depends upon the
type of exposure and height (2)
above groend per Table 6 of
Reference 1

I = the importance factor which depends
on the type of exposure; appropriate
values of 1 zre listed in Table

3.3-1,
v = design wind velocity of 130 mph, and
q, = velocity pressure in psf

The velocity pressure (qz) distribution with
height for exposure types C and D of Reference 1
are given in Table 3.3-2.

The design wind pressures and forcees for
buildings, components and cladding, and other
structures at various heights above the ground
are obtained, in accordance with Table 4 of
Reference 1 by multiplying the velocity pressure
by the appropriate pressure coeflicients and gust
factors. Gust factors are in accordance with
Table 8 of Reference 1. Appropriate pressure
cocfficients are in accordance with Figures 2,
3a, 3b, 4, and Tables 9 and 11 through 16 of
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Reference 1. Reference 2 is used to obtain the
effective wind pressures for cases which Refer-
ence 1 does not cover. Since the Seismic Cat-
egory | structures are not slender or flexible,
voriex-shedding analysis is not required and the
above wind loading is applied as a static load.

3.3.2 Tornado Loadings
31321 Applicable Design Parameters

The design basis tornado is described by the
following parameters:

(1) A maxxmum tornado wind speed of 300 mph at a
radius of 150 feet from the center of the
tornado,

(2) A maximum translational velocity of 60 mph;

(3) A maximum tangential velocity of 240 mph,
based on the translational velocity of 60
mph;

{4) A maximum atmospheric pressure drop of 2.00
psi with a rate of the pressure change of
1.2 psi per second. and

(5) The spectrum of tornado-generated missiles
and their pertinent characteristics as given
in Subsection 3.5.1 4.

See Subsection 3.3.3.2 for COL license
information.

33212 Determination of Forces on Structures

The procedures of transforming the tornado
loading into effective loads and the distribu-
tion across the structures are in accordance
with Reference 4. The procedure for transform-
ing the tornado-generated missile impact into an
effective or equivalent static load on struc-
tures is given in Subscction 3.5.3.1. The load-
ing combinations of the individual tornado load-
ing components and the load factors arc in accor-
dance with Reference 4.

The reactor building and control building are
not venied structures, The exposed exterior
roofs and walls of these structures are designed
for the 2.00 psi pressure drop. Tornado dampers
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arc provided on all air intake and exhaust
openings. These dampers are designed (o
withstand a negative 1.46 psi pressure.

3323 Effect of Failure of Saructures or
Components Not Designed for Tornado Loads . Bechtel Topical Report BC-TOP-3-A, Revision
3, Tomado and Extreme Wind Design Criteria
All safety-related system and components are for Nuciear Power Plants.
protected within tornado-resistant structures.

See Subsection 3.3.3.3 for COL license inform-
ation.

3.3.3 COL License Information

3331 Site-Specific Design Basis Wiad

The site-specific design basis wind shall not
exceed the design basis wind given in Table 2.0-1
(See Subsection 2.2.1)

3332 Site-Specific Design Basis Tornado
The site-specific design basis tornado shall

not exceed the design basis tornado given in
Table 2.0-1 (Sce Subsection 2.2.1).

3.3.3.3 Effect of non-Seismic Category | .
Structures, and Components not Designed for
Tornado Loads

The COL applicant will ensure that the
collapse of non-seismic Category 1 structures,
such as cooling towers or stacks outside the
scope of the ABWR Standard Plant, will not
endanger seismic Category | structures and that
site-dependent effects of blast loads will be
less than those of design tornado pressures (sce
Subsection 3.3.2.3).

3.3.4 References

1. ANSI Standard AS8.1, Minimum Design Loads
for Buildings and Other Structures,
Committee A. 581, American National
Standards Institute.

2 ASCE Paper No. 3269, Wind Forces on
Structures, Transactions of the American
Society of Civil Enginecrs, Vol. 126, Part
1.
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3411216 Evalustion of Floor 600 (3F)

Flooding events at this floor level may
involve fuel oil as well as water. Those
divisional rooms associated with the emergency
diesel gencrator fuel tank and cooling system,
have the potential of lcakage from the fucl
storage tanks. These rooms must accommodate
leakage of 11.4 cubic meter (3000 gallons) for
cach division. Twently cm (& inches) sills on
entry to these areas successfully contain all the
volume in the tanks. Leakage from these tanks
will also be monitored through safety grade level
indication and alarm eguipment so that protracied
leakage as well as gross leakage can be
identified. The rooms are protected by CO
firefighting systemm. Water flooding may occur
from the cooling system at about .15 cubic
meter /minutes (41 gpm). If undetected for
several hours water may begin cascading down the
nearest stairwell but is prevented from entering
other division areas by raised sills,

In the SGTS arcas, the room coohng equipment
may cause flooding at a rate .15 cubic meter/
minute (41 gpm). Raised sills prevent intrusion
of water into rooms of another division.
Flooding may also occur from manual firefighting
in equipment maintenance arcas or from leakage
from the standby liquid control tanks. Maximum
tank leak rate will be .1 cubic meter/minute (25
gpm) so that a response to tank level alarms
within 10 minutes will limit loss to one cubic
meter (or 250 gallons). Large floor arcas permit
soread of water at hmited depth.

3.4.1.12.1.7 Evaluation of Floor 706 (M4F)

Flooding in the FMCRD pant] rooms may occur
from firefighting activities at an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>