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AAC alternate alternating current

A/B auxiliary building

ABVS auxiliary building ventilation system
ac alternating current

AC/B access building

ALARA as low as reasonably achievable
AOO anticipated operational occurrence
APWR advanced pressurized-water reactor
ARMS area radiation monitoring system
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CFR Code of Federal Regulations
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HSIS human-system interface system
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110 input/output
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ICIS incore instrumentation system

IEEE Institute of Electrical and Electronics Engineers
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ITP initial test program
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LPMS loose parts monitoring system

LPZ low-population zone

LTOP low temperature overpressure protection
LWMS liquid waste management system
M/D motor-driven

M/G motor generator

MCC motor control center

MCES main condenser evacuation system
MCR main control room

MFRV main feedwater regulatory valve
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MG main generator

MOV motor operated valve

MS/R moisture separator reheater
MSBIV main steam bypass isolation valve
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PRA
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PSS
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R/B
RAT
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RCPB
RCS
RG
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RHRS
RPS
RSC
RSR

non-seismic
nuclear steam supply system

operating-basis earthquake
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plant control and monitoring system

process effluent radiation monitoring and sampling system
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remote shutdown room
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ACRONYMS AND ABBREVIATIONS (Continued)

RSV
RT
RTB
RV
RWS
RWSAT
RWSP
SAS
SBO
SC
SCIS
SFP
SFPCS
SG
SGBDS
SGWFCV
SIS
SLS
SPDS
SPTS
SSA
SSAS
SSC
SSE
SST
S-vDU
SWMS
T/B
T/D
T/G
Tavg
TBS

reheat stop valve

reactor trip

reactor trip breaker

reactor vessel

refueling water storage system

refueling water storage auxiliary tank
refueling water storage pit

secondary alarm station

station blackout

steel-concrete

secondary side chemical injection system
spent fuel pit

spent fuel pit cooling and purification system
steam generator

steam generator blowdown system
steam generator water filling control valve
safety injection system

safety logic system

safety parameter display system

sound powered telephone system

signal selector algorithm

station service air system

structure, system, and component
safe-shutdown earthquake

station service transformer

safety visual display unit

solid waste management system

turbine building

turbine driven

turbine generator

average temperature

turbine bypass system
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ACRONYMS AND ABBREVIATIONS (Continued)

TN transmission network

TSC technical support center
UAT unit auxiliary transformer
UHS ultimate heat sink

UHSRS ultimate heat sink related structures
umMcC unit management computer
UPS uninterruptible power supply
V&V verification and validation
VCT volume control tank

VDU visual display unit

VWS chilled water system

WMS waste management system
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1.0 INTRODUCTION

1.1 DEFINITIONS

The following definitions apply to terms that may be used in the Design Descriptions and
associated Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC).

Acceptance Criteria means the performance, physical condition, or analysis result for a
structure, system, or component that demonstrates that the Design Commitment is met.

Analysis means a calculation, mathematical computation, or engineering/ technical evaluation.
Engineering or technical evaluations could include, but are not limited to, comparisons with
operating experience or design of similar SSCs.

As-built means the physical properties of a structure, system, or component following
completion of its installation or construction activities at its final location at the plant site. In cases
where it is technically justifiable, determination of physical properties of the as-built structure,
system, or component may be based on measurements, inspections, or tests that occur prior to
installation, provided that subsequent fabrication, handling, installation, and testing do not alter
the properties.

ASME Code means Section Il of the American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code.

ASME Code Report means a report required by the ASME Code and whose content
requirements are stipulated by the ASME Code. Each such ASME Code Report is final, and,
when required, is certified in accordance with the Code.

Channel means an arrangement of components and modules as required to generate a single
protective action signal when required by a plant condition. A channel loses its identity where
single protective action signals are combined.

Column line is the designation applied to a plant reference grid used to define the locations of
building walls and columns. Column lines may not represent the centerline of walls and columns.

Containment, when this term is used as “the containment,” means the containment vessel or, as
it is sometimes referred to, the prestressed concrete containment vessel.

Design Commitment means that portion of the Design Description that is verified by ITAAC.
Design Description means that portion of the design that is certified.

Design plant grade means the elevation of the soil around the nuclear island assumed in the
design (i.e., “plant grade” or “finished grade level”) in relation to plant structures to which other
plant elevations are correlated and which is set at 2’-7".

Division (for electrical systems) is the designation applied to each portion of a given
safety-related system (i.e., the set of connected electrical components) that is physically,
electrically, and functionally independent from other redundant sets of components.

Tier 1 11 Revision 4
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Division (for mechanical systems) is the designation applied to a specific set of safety-related
components that perform redundant, identical mechanical functions within a system.

Exists, when this term is used in the Acceptance Criteria, means that the item is present and
consistent with the Design Description.

Functional arrangement (for a system) means the physical arrangement of components in a
system to provide the function for which the system is intended as described in the Design
Description.

Harsh environment means the limiting environmental conditions resulting from a design basis
accident.

Inspect or Inspection means visual observations, physical examinations, or reviews of records
based on visual observation or physical examination that compare the SSC condition to one or
more Design Commitments. Examples include, but are not limited to, walkdowns, configuration
checks, measurements of dimensions, and nondestructive examinations. Inspections may also
include review of design and construction documents including drawings, calculations, analyses,
test procedures and results, certificates of compliance, purchase records, and other documents
that verify that the Acceptance Criteria of a particular ITAAC are met.

Inspect for retrievability of a display or alarm means to visually observe that the specified
information appears on a monitor when summoned by the operator.

Operate means the actuation, control, running, or shutting down (e.g., closing, turning off) of the
equipment.

Plant North (P.N.) means the direction shown in plant layout drawings with respect to plant
structures. P.N. is not necessarily coincident with geographical, compass, or true North. The
abbreviation "P.N." and the term "north" used in this document have the same meaning.

Physical or functional arrangement (for a structure) means the arrangement of the building
features (e.g., floors, ceilings, walls, doorways, and basemat) as described in the Design
Description.

PSMS Control means a safety-related control signal to a component or equipment from the
protection and safety monitoring system. The signals may include automatic and remote-manual
signals.

Qualified for a harsh environment means that the subject equipment can withstand
environmental conditions that would exist before, during, and after a design basis accident and
still perform its safety function.

Raceway system consists of the raceway (cable conduits and cable trays) and raceway
supports including anchorages.

Report means, as used in the Acceptance Criteria, a document created by or for the licensee
that verifies that the Acceptance Criteria of the subject ITAAC have been met and references the
supporting documentation. Reports typically include, but are not limited to: results of walkdowns,
results of visual inspections, field measurements, calculations, analyses, certificates of
compliance, test results, or design and construction documents.
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Tag number means the identifying number assigned to individual hardware items. Tag numbers
in Tier 1 provide unique identification of the items and include system designation. Refer to
Section 1.4 for additional explanation of the Tier 1 numbering methodology.

Test or Testing means actuation or operation, or establishment of specified conditions to
evaluate the performance or integrity of as-built SSCs, unless explicitly stated otherwise.

Transfer open (or transfer closed) means to move from a closed position to an open position
(or vice versa).

Type test means a test performed on one or more sample components to qualify other
components of the same type and manufacturer. A type test is not necessarily a test of the
as-built SSC.

1.2 GENERAL PROVISIONS

The following general provisions are applicable to the Design Descriptions and associated
ITAAC.

1.2.1 Treatment of Individual Items

The absence of any discussion or depiction of an item in the Design Description or
accompanying figures shall not be construed as prohibiting a licensee from utilizing such an item,
unless it would prevent an item from performing its safety function(s), or impair the performance
of those safety functions, as described or depicted in the Design Description or accompanying
tables or figures.

If an inspection, test, or analysis requirement does not specify the temperature or other
conditions under which the inspection, test or analysis must be conducted, then the conditions for
the inspection, test or analysis are not constrained.

” W

When the term “operate,” “operates,” or “operation” is used with respect to an item described in
the Acceptance Criteria, it refers to the actuation, control, running, or shutting down of the item.
When the term “exist,” “exists,” or “existence” is used with respect to an item described in the
Acceptance Criteria, it means the item is present and meets the Design Commitment.

Dimensions in Tier 1, except for those in the ITAAC tables, are nominal values that are provided
to aid in the understanding of the information.

1.2.2 ITAAC Tables

The ITAAC tables are arranged with three columns, with all ITAAC numbered for control
purposes. The column headings are as follows:

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
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Each Design Commitment in the left-hand column of the ITAAC tables has an associated
requirement for Inspections, Tests, or Analyses (ITA) specified in the middle column of the tables.
The identification of a separate ITA entry for each Design Commitment shall not be construed to
require that separate inspections, tests, or analyses must be performed for each Design
Commitment. Instead, the activities associated with more than one ITA entry may be combined,
and a single inspection, test, or analysis may be sufficient to implement more than one ITA entry.

An ITA may be performed by the licensee of the plant or by its authorized vendors, contractors, or
consultants. Furthermore, an ITA may be performed by more than a single individual or group,
may be implemented through discrete activities separated by time, and may be performed at any
time prior to fuel load (including before issuance of the Combined License for those ITAAC that
do not require as-built equipment). Additionally, ITA may be performed as part of the activities
that are required to be performed under 10 CFR 50 (including, for example, the Quality
Assurance (QA) program required under Appendix B to Part 50). Therefore, an ITA need not be
performed as a separate or discrete activity.

Each ITA has an associated Acceptance Criteria in the third column that, if met, demonstrates
that the licensee has met the Design Commitment in the first column. For each of the Acceptance
Criteria, appropriate documentation may be a single document or a collection of documents that
show that the stated Acceptance Criteria are met. Examples of appropriate documentation
include design reports, test reports, inspection reports, analysis reports, evaluation reports,
design and manufacturing procedures and records, certified data sheets, commercial dedication
procedures and records, quality assurance records, calculation notes, and equipment
qualification data packages.

The Acceptance Criteria are generally stated in terms of a value with an acceptable range, or
with a value that is either a minimum or maximum. For these ITAAC, the acceptance criteria for
performing the ITAAC will be as stated in the Acceptance Criteria. In some cases, the
Acceptance Criteria are stated in terms of nominal values without an acceptable range. For these
ITAAC, the acceptable range will be determined at the time of performing the ITAAC.

1.23 Discussion of Matters Related to Operations

In some cases, the Design Descriptions in this document refer to matters that relate to operation,
such as normal valve or breaker alignment during normal operation modes. Such discussions are
provided solely to place the Design Description provisions in context (e.g., to explain automatic
features for opening or closing valves or breakers upon off-normal conditions). Such descriptions
shall not be construed as requiring operators during operation to take any particular action (e.g.,
to maintain valves or breakers in a particular position during normal operation).

1.24 Interpretation of Figures

In many but not all cases, the Design Descriptions in Section 2 include one or more figures,
which may represent a functional diagram, general structural representation, or another general
illustration. Unless specified explicitly, these figures are not indicative of the scale, location,
dimensions, shape, or spatial relationships of as-built SSCs. In particular, the as-built attributes of
SSCs may vary from the attributes depicted on these figures, provided that those safety functions
described in the Design Description pertaining to the figure are not adversely affected.

Tier 1 14 Revision 4



1. INTRODUCTION US-APWR Design Control Document

1.2.5 Rated Reactor Core Thermal Power

The rated reactor core thermal power for the US-APWR certified design is 4451 megawatts
thermal (MW1).

1.3 FIGURE LEGEND

Certain Tier 1 sections include figures in the Design Description. The symbols used on the
figures are identified on the following pages. The figure legend is provided for information only
and is not part of the Tier 1 material.
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MECHANICAL EQUIPMENT
SYMBOL DESCRIPTION

CENTRIFUGAL PUMP

TANK

CENTRIFUGAL FAN

AXIAL FAN

HEAT EXCHANGER
(SHELL & TUBE TYPE)

C=Qoo

d = @D | E

HEAT EXCHANGER
(PLATE TYPE)

ECC/CS STRAINER

STEAM TURBINE
DRIVEN PUMP

ESSENTIAL SERVICE
WATER PUMP

SPRAY NOZZLE

PENETRATION

TT

HIGH EFFICIENCY PARTICULATE
AIR (HEPA) FILTER

CHARCOAL ADSORBER

HIGH EFFICIENCY FILTER

CHILLED WATER COOLING COIL

ELECTRIC HEATING COIL

CAPPED STUB END

BLIND FLANGE

ORIFICE

AIR INTAKE

AIR OUTLET

HEATER
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VALVE
SYMBOL DESCRIPTION

N CHECK VALVE

><] TWO-WAY VALVE

%’ PRESSURE RELIEF VALVE

D] THREE-WAY VALVE

VALVE OPERATORS
SYMBOL DESCRIPTION

@ MOTOR OPERATOR
SOLENOID OPERATOR

@j SYTEM MEDIUM OPERATOR

ﬁl AIR OPERATOR

% AIR OPERATOR WITH POSITIONER

DAMPERS
SYMBOL DESCRIPTION

DAMPER

TORNADO DAMPER

==+ O 3 = = = o«

-

E
l—/g ELECTRO HYDRAULIC OPERATED

MOTOR OPERATED DAMPER

Q)
2]
AIR OPERATED DAMPER

ELECTRICAL EQUIPMENT
SYMBOL DESCRIPTION

HIGH VOLTAGE
CIRCUIT BREAKER

DRAWOUT TYPE
CIRCUIT BREAKER

MOLDED CASE
CIRCUIT BREAKER

DISCONNECTING SWITCH

LOAD BREAK SWITCH

LINKS

TRANSFORMER

GENERATOR

WIRING

CONTACTOR

DIODE

RECTIFIER

MECHANICAL INTERLOCK

MECHANICAL KEY INTERLOCK

AC/DC CONVERTER

INVERTER

BATTERY
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MISCELLANEOUS

A component that is part of the system
functional arrangement shown on the
figure and is included in the Design
Commitments for the system.

A component that is part of the system
functional arrangement shown on the
figure.

A system or component of another
system that is not part of the system
functional arrangement shown on the
figure.

ASME CODE CLASS BREAK

— Component Name —

An ASME Code class break is identified by a
single line to the designated location for the class

break, as shown in the example below.

™

Tier 1
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1.4 TAG NUMBERS

Tag numbers are used in Tier 1 to uniquely identify hardware items in the US-APWR. An example
of the Tier 1 tag number format is shown below for the steam generator in Division A:

RCS - MHX - 001A
Where:

RCS is the System Code for reactor coolant system

MHX is the Equipment Function Code for heat exchanger
001 is the Serial Number

A is the suffix for Division A

The Tier 1 tag number format conforms to the full equipment number from which the plant
designator and safety designator are omitted.

Tier 1 tag numbers are not part of the Tier 1 material.
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2.0 DESIGN DESCRIPTIONS AND ITAAC

This chapter identifies site parameters and provides design descriptions and related ITAAC for
different aspects of the US-APWR standard design.

The information in this chapter is organized as follows:

Section Subject
2.1 SITE PARAMETERS
2.2 STRUCTURAL AND SYSTEMS ENGINEERING
2.3 PIPING SYSTEMS AND COMPONENTS
24 REACTOR SYSTEMS
25 INSTRUMENTATION AND CONTROLS
2.6 ELECTRICAL SYSTEMS
2.7 PLANT SYSTEMS
2.8 RADIATION PROTECTION
2.9 HUMAN FACTORS ENGINEERING
2.10 EMERGENCY PLANNING
2.11 CONTAINMENT SYSTEMS
2.12 PHYSICAL SECURITY HARDWARE
2.13 DESIGN RELIABILITY ASSURANCE PROGRAM
2.14 INITIAL TEST PROGRAM
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21 SITE PARAMETERS

This section identifies key site parameters postulated for the US-APWR standard plant design.
These parameters apply to the design of safety-related aspects of SSCs of the US-APWR.

211 Design Description

The design descriptions applicable to this section are reflected in the specified key site
parameters identified in Table 2.1-1. A site for construction of a US-APWR plant will be
acceptable if the site-specific characteristics fall within the key site parameter values specified in
Table 2.1-1. In case of deviation from these parameters, justification may be provided that the
proposed facility is acceptable at the proposed site.

2.1.2 Inspections, Tests, Analyses, and Acceptance Criteria

This section does not provide ITAAC.
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Table 2.1-1 Key Site Parameters

(Sheet 1 of 8)

Meteorology

Parameter Description

Parameter Value

Normal winter precipitation roof load('") 50 Ib/ft2
Extreme winter precipitation roof load(12) 75 Ib/ft2
48-hr probable maximum winter precipitation (PMWP) 36 in.
Tornado maximum wind speed 230 mph

184 mph maximum rotational

46 mph maximum translational

Radius of maximum rotational speed

150 ft

Tornado maximum pressure drop

1.2 psi

Rate of pressure drop

0.5 psi/s

Tornado-generated missile spectrum and associated
velocities

15 ft long schedule 40 steel pipe
moving horizontally at 135 ft/s(")

4,000 Ib automobile moving
horizontally at

135 ft/s(V)

1 in diameter steel sphere moving
horizontally at 26 ft/s(")

Severe wind speed

155 mph for 3-second gusts at 33 ft
above ground level based on 100-year
return period, with importance factor of
1.15 for seismic category &l
structures

Design-Basis Hurricane Windspeed

160 mph for 3-second gusts at 33 ft
above ground level, which
corresponds to the exceedance

frequency of 1077 per year

Hurricane-generated missile spectrum and associated
velocities

15 ft long schedule 40 steel pipe
moving horizontally at 102 ft/s or
vertically at 85 ft/s

4,000 Ib automobile moving
horizontally at 135 ft/s or vertically at
85 ft/s

1 in diameter steel sphere moving
horizontally at 89 ft/s or vertically at 85
ft/s

Ambient design air temperature
(1% annual exceedance maximum)

100°F dry bulb,
77°F coincident wet bulb,
81°F non-coincident wet bulb

Tier 1 2.1-2
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Table 2.1-1 Key Site Parameters
(Sheet 2 of 8)

Parameter Description ‘ Parameter Value

Ambient design air temperature
(0% exceedance maximum)

Ambient design air temperature
(1% annual exceedance minimum)

Ambient design air temperature
(0% -exceedance minimum)

Atmospheric dispersion factors (y/Q values) for offsite locations:
Low-population zone (LPZ) boundary

0-8 hrs 2.1x10% s/m3
8-24 hrs 1_3)(10'4 S/m3
1-4 days 6.9x10°% s/m3
4-30 days

2.8x10°° s/m3

Food production area

annual average 5.0x10% s/m3
Deposition factor (D/Q value) for onsite and offsite locations:
EAB

annual average 4.0 x 1078 1/m?
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Table 2.1-1

Key Site Parameters
(Sheet 3 of 8)

Atmospheric dispersion factors (y/Q values) for main control room (MCR) heating, ventilation, and
air conditioning (HVAC) intake for specified release points(z):

Plant vent ©®)
0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.1x1073 s/m3
6.6x10™ s/m3
4.2x10 s/m3
2.8x10 s/m?3

Ground-level containment releases®
0-8 hrs
8-24 hrs
1-4 days
4-30 days

2.2x1073 s/m3
1.3x1073 s/m3
8.3x10 s/m?3
5.5x107* s/m3

0-8 hrs
8-24 hrs
1-4 days
4-30 days

Main steam relief valve and safety valve releases(®

5.3%x1073 s/m?3
3.1x1073 s/m?3
2.0x1073 s/m?3
1.3x1073 s/m3

Steam line break releases ®)
0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.9x1072 s/m3
1.1x1072 s/m3
7.1%x1073 s/m?3
4.7x1073 s/m3

Fuel handling area releases ()
0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.1x1073 s/m3
6.4x10 s/m3
4.1x10™ s/m3
2.7%x10 s/m?3

Tier 1
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Table 2.1-1

Key Site Parameters

(Sheet 4 of 8)

Atmospheric dispersion factors (y/Q values) for MCR inleak for specified release points(3):

Plant vent (9

1.3x1073 s/m3

0-8 hrs
8-24 hrs 7.8x10 s/m?3
1-4 days 4.9x10% s/m3
4-30 days 3.3x10™* s/m3
Plant vent (10) 3 3
0-8 hrs 1.4x10™ s/m
894 hrs 8.0x10™ s/m?3
4-30 days 3.3x10% s/m3

Ground-level containment releases ()
0-8 hrs
8-24 hrs
1-4 days
4-30 days

2.4x1073 s/m?3
1.4x10°3 s/m3
9.1x10™ s/m3
6.0x10"* s/m3

Main steam relief valve and safety valve releases ©)
0-8 hrs
8-24 hrs
1-4 days
4-30 days

5.3x10°3 s/m3
3.1x103 s/m3
2.0x1073 s/m?3
1.3x1073 s/m3

Steam line break releases @)
0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.9x102 s/m3
1.1x1072 s/m3
7.1x1073 s/m3
4.7x10 s/m3

Fuel handling area releases )
0-8 hrs

8-24 hrs
1-4 days
4-30 days

1.1x1073 s/m3
6.7x10™ s/m3
4.3x10% s/m3
2.8x10™ s/m3
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Table 2.1-1

Key Site Parameters
(Sheet 5 of 8)

specified release points?):

Atmospheric dispersion factors (y/Q values) for Technical Support Center (TSC) HVAC intake for

Plant vent ®

1.4x1073 s/m3

0-8 hrs 8.0x10 s/m?

8-24 hrs - sm

1-4 days 5.1x10 s/m3

4-30 days 3.3x10% s/m?3
- i (4)

Ground-level containment releases 1.9x103 s/m3
0-8 hrs 3 3
8-24 hrs 1.1x10™ s/m
1-4 days 7.2x10* s/m3
4-30 days 4.8x10* s/m3

Main steam relief valve and safety valve

releases(®) 3 3
0-8 hrs 1.7x10™ s/m
8-24 hrs 9.9x10* s/m?
1-4 days 6.3x10 s/m3
4-30 days 4.2x10™ s/m3

Steam line break releases @) 3 3
0-8 hrs 1.4x10™ s/m
8-24 hrs 8.4x107 s/m3
1-4 days 5.3x10 s/m3
4-30 days 3.5x10% s/m?

Fuel handling area releases (") 4.3
0-8 hrs 6.7><10_4 s/m3
8-24 hrs 3.9x10™ s/m
1-4 days 2.5x10 s/m3
4-30 days 1.7x10"* s/m3
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Table 2.1-1

Key Site Parameters

(Sheet 6 of 8)

Atmospheric dispersion factors (y/Q values) for TSC inleakage for specified release points(B):

Plant vent (®
0-8 hrs

8-24 hrs
1-4 days
4-30 days

1.4x1073 s/m3
8.0x10™ s/m3
5.1x10% s/m3
3.3x10% s/m3

Ground-level containment releases (Y
0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.9x1073 s/m3
1.1x10°3 s/m3
7.2x10% s/m3
4.8x10* s/m3

releases ()
0-8 hrs
8-24 hrs
1-4 days
4-30 days

Main steam relief valve and safety valve

1.7x1073 s/m3
9.9x10"* s/m3
6.3x10™ s/m3
4.2x10% s/m3

Steam line break releases (®)

0-8 hrs
8-24 hrs
1-4 days
4-30 days

1.4x1073 s/m3
8.4x10™ s/m3
5.3x10% s/m3
3.5x10* s/m3

Fuel handling area releases (/)
0-8 hrs
8-24 hrs
1-4 days
4-30 days

6.7x10™ s/m3
3.9x10% s/m3
2.5x10™ s/m3
1.7x10* s/m3
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Table 2.1-1 Key Site Parameters

(Sheet 7 of 8)
Hydrologic Engineering
Parameter Description Parameter Value

Maximum flood (or tsunami) level 1 ft below plant grade

Maximum rainfall rate (hourly) 19.4 in/hr for seismic category I/l structures
Maximum rainfall rate (short-term) 6.3 in/5 min for seismic category I/ll

structures
Maximum groundwater level 1 ft. below plant grade

Geology, Seismology, and Geotechnical Engineering

Parameter Description Parameter Value
Maximum slope for foundation-bearing stratum 20° from horizontal in untruncated strata
Safe-shutdown earthquake (SSE) ground motion 0.3 g peak ground acceleration
SSE (certified seismic design) horizontal ground Regulatory Guide (RG) 1.60, enhanced
response spectra spectra in high frequency range (See Figure

2.1-1)

SSE (certified seismic design) vertical ground RG 1.60, enhanced spectra in high
response spectra frequency range (See Figure 2.1-2)
Potential for surface tectonic deformation at site None within the EAB
Subsurface stability — minimum allowable static 15,000 Ib/ft?

bearing capacity

Subsurface stability — minimum allowable dynamic | 35 000 Ib/ft?
bearing capacity, normal conditions plus SSE

Minimum factors of safety for bearing capacity FS = 2.5 - for static bearing capacity
without justification (16)

FS = 2.0 - for dynamic bearing capacity

Subsurface stability — minimum shear wave velocity | 1,000 ft/s
at SSE input at ground surface

Subsurface stability — liquefaction potential None (for seismic category | structures)

Minimum angle of internal friction for engineered fill | 35°
and natural in-situ granular soil subgrades

Presence of fine-grained materials, i.e., silts and Not Permitted
clays classified as ML, CL, MH, CH in the Unified
Soil Classification System, within 6 in. of bottom of
R/B Complex and T/B basemat

Total settlement of R/B complex foundation during | 9.0 in.
14)(15)

construction and operational life'

Differential settlement across R/B complex 5.5in.

foundation in any direction during construction and

operational life(14)(15)
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Table 2.1-1 Key Site Parameters
(Sheet 8 of 8)

Maximum differential settlement between buildings | 0.5 in.

during operational life(14)(15)

Maximum tilt of R/B complex foundation generated | 1/2000

during operational life of the plant(14)(15)

NOTES:

1. The specified missiles are assumed to have a vertical speed component equal to 2/3 of the horizontal speed.

2. These dispersion factors are chosen as the maximum values at all intake points.

3. These dispersion factors are chosen as the maximum values at all inleak points.

4. These dispersion factors are used for a loss-of-coolant accident (LOCA) and a rod ejection accident.

5. These dispersion factors are used for a loss-of-coolant accident (LOCA), a rod ejection accident, a failure of
small lines carrying primary coolant outside containment and a fuel-handling accident inside the containment.

6. These dispersion factors are used for a steam generator (SG) tube rupture, a steam system piping failure, a
reactor coolant pump (RCP) rotor seizure, and a rod ejection accident.

7. These dispersion factors are used for a fuel handling accident occurring in the fuel handling and storage area.

8. These dispersion factors are used for a steam system piping failure.

9. These dispersion factors are used for a LOCA

10. These dispersion factors are used for a rod ejection accident, a failure of small lines carrying primary coolant
outside containment and a fuel-handling accident inside the containment.

11. Normal winter precipitation roof load is determined by converting ground snow load p, based on the highest
ground-level weight of:

the 100-year return period snowpack,

the historical maximum snowpack,

the 100-year return period snowfall event, or

the historical maximum snowfall event in the site region.

12.  The extreme winter precipitation roof load is based on the sum of the normal ground level winter precipitation
plus the highest weight at ground level resulting from either the extreme frozen winter precipitation event or the
extreme liquid winter precipitation event. The extreme frozen winter precipitation event is assumed to
accumulate on the roof on top of the antecedent normal winter precipitation event. The extreme liquid winter
precipitation event may not accumulate on the roof, depending on the geometry of the roof and the type of
drainage provided. The extreme winter precipitation roof load is included as live load in extreme loading
combinations using the applicable load factor indicated.

13.  Deleted.

14.  Acceptable parameters for settlement without further evaluation.
15.  Operational life of the plant is considered 60 years (including possible life extension).

16.  Different values may be used by the COL Applicant with sufficient justification based on site specific conditions.
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22 STRUCTURAL AND SYSTEMS ENGINEERING
2.21 Building Structures Design Description

The US-APWR includes the reactor building (R/B), which contains the prestressed concrete
containment vessel (PCCV) and containment internal structure, two power source buildings
(PS/Bs), power source fuel storage vaults (PSFSVs), auxiliary building (A/B), turbine building
(T/B), access building (AC/B), and essential service water pipe tunnel (ESWPT). The seismic
classifications for these structures are provided in Table 2.2-1.

Seismic Category | structures are designed and constructed to withstand design-basis loads
without loss of structural integrity. Design basis loads are:

» Normal plant operation (including dead loads, live loads, lateral earth pressure loads,
equipment loads, hydrodynamic loads, temperature, and equipment vibration)

+ External events (including rain, snow, flood, tornado, hurricane, tornado generated missiles,
hurricane generated missiles, and earthquake)

* Internal events (including flood, pipe rupture, equipment failure, and equipment failure
generated missiles).

2211 Reactor Building (R/B)

The R/B has five main floors and contains the PCCV near its center. The R/B including the
PCCYV, the containment internal structure and the essential service water pipe chase (ESWPC),
the PS/Bs including the ESWPC, and the A/B are founded on the common reinforced concrete
basemat and compose a structurally integrated building, which is termed Reactor Building
Complex (R/B Complex). The R/B roof, outer walls, and floor slabs are constructed of reinforced
concrete.

The PCCV includes the containment vessel, internal structure, and the containment penetration
area annulus to provide an efficient leak-tight barrier and environmental radiation protection
under all postulated design basis conditions, including LOCA.

221.2 Prestressed Concrete Containment Vessel (PCCV)

The PCCV is a vertically oriented cylindrical structure topped by a hemispherical dome. The
structural form transitions from a cylinder to a dome without the use of a ring girder. The PCCV
shell is constructed of reinforced concrete, pre-stressed by use of un-bonded tendons, and has
the capacity to accept limiting design basis temperature and pressure loads while retaining
design margin to inelastic deformation.

The PCCV inner surface is lined with SA-516 grade 60 or equivalent carbon steel plate, which is
anchored to the concrete shell and dome by concrete embedments to form a leaktight pressure
boundary. The liner plate is not credited in structural design load capacity calculations. The
minimum concrete design compressive strengths (f'c) for the PCCV and basemat are 7000 psi
and 5000 psi, respectively. The PCCV internal pressure load capacity is based on the cumulative
yield strength of steel structural elements, such as concrete reinforcement bars and pre-stressing
tendons.

Tier 1 2.21 Revision 4
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2.21.3 Containment Internal Structure

The PCCYV internal structure includes steel-concrete (SC) modules and provide support for
reactor coolant system (RCS) components. SC module walls provide radiation shielding as well
as sub-compartments within the PCCV.

2214 Power Source Buildings (PS/Bs)

The two PS/Bs are located immediately adjacent to the R/B. The two PS/Bs are reinforced
concrete structures on a common basemat with the R/B and the A/B. The east PS/B is
structurally integrated with the R/B and the west PS/B is structurally integrated with the R/B and
the A/B.

2215 Power Source Fuel Storage Vaults (PSFSVs)

The PSFSVs are reinforced concrete structures of a site-specific design that contain the fuel
tanks for the emergency power generators.

221.6 Essential Service Water Pipe Tunnel (ESWPT)

The ESWPT is comprised of reinforced concrete structures that run from the ESWPC in the R/B
Complex to the Ultimate Heat Sink Related Structures (UHSRS). The ESWPT is isolated from
other structures.

2.21.7  Auxiliary Building (A/B)

The A/B is located immediately adjacent to the R/B. The A/B is a reinforced concrete structure on
a common basemat with the R/B and the PS/Bs. The A/B is structurally integrated with the R/B
and the west PS/B.

2.21.8  Turbine Building (T/B)

The T/B is located adjacent to the R/B and is founded on a separate reinforced concrete
basemat.

2.21.9 Access Building (AC/B)

The AC/B is located adjacent to the A/B.

2.2.2 Protection Against Hazards

2221 Internally Generated Missiles (Inside and Outside Containment)

One or more of the following methods provide missile protection for safety-related SSCs:
* Locating the system or component in a missile-proof structure

» Separating redundant systems or components

* Local missile shields and barriers

+ Designing the system or component to withstand the impact of the most damaging missile

Tier 1 2.2-2 Revision 4
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* Preventing missile generation

* Favorably orienting potential missile sources

223

2.2.31

System Structural Design

Piping Systems and Components

ITAAC for ASME Code, Section Il piping systems and components are provided in Section 2.3.
Section 2.3 also describes design considerations and related ITAAC to verify that safety-related
SSCs can withstand the dynamic effects of pipe breaks.

1.a.  The physical arrangements of the R/B and each PS/B are as described in the Design
Description of Subsection 2.2.1 and as shown in Figures 2.2-1 through 2.2-13.

1.b.  The wall and floor thicknesses of the R/B and each PS/B are as described in Table 2.2-2.

2. Deleted.

3. The PCCV retains structural integrity at the design pressure of 68 psig.

4.a. The integrated containment system barrier prevents the release of fission products to the
atmosphere.

4.b.  The containment system barrier penetrations prevent the release of fission products to
the atmosphere.

5. The PCCV can withstand design-basis loads.

6. The seismic Category | buildings identified in Table 2.2-1, other than the PCCV, can
withstand design-basis loads.

7. Deleted.

8. Deleted.

9. Divisional flood barriers are provided in the R/B and each PS/B to protect against internal
flooding.

10. Water-tight doors are provided in the R/B and each PS/B to protect against internal
flooding.

11. Penetrations in the divisional flood barriers of the R/B and each PS/B, as shown in
Figures 2.2-14 through 2.2-25, (other than water-tight doors) that are at or below the
internal design flood level, as shown in Table 2.2-5, are fitted with water-tight seals.

12. Safety-related electrical, instrumentation, and control equipment in the R/B and each
PS/B is located above the internal design flood level.
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13.

14.

15.

16.

17.

18.a.

18.b.

19.

20.

21.

22.

23.a.

23.b.

24.

25.

26.

For the R/B and each PS/B, external walls below flood level are a minimum of two feet
thick to protect against water seepage.

Penetrations in the external walls of the R/B and each PS/B, as shown in Figures 2.2-14
through 2.2-25, that are at or below design basis flood level, are fitted with water-tight
seals to protect against external flooding.

Deleted.

Deleted.

Redundant safe shutdown components and associated electrical divisions outside the
containment and the control room complex are separated by 3-hour rated fire barriers to

preserve the capability to safely shutdown the plant following a fire.

Penetrations and openings, other than ventilation ducts, through fire barriers are
protected against fire.

Ventilation ducts that penetrate fire barriers are protected by fire dampers.
Deleted.
Deleted.

Safety-related SSCs are protected from any credible internal missile sources inside and
outside the containment.

Deleted.
The seismic Category Il structures identified in Table 2.2-1 will not impair the ability of
seismic Category | SSC to perform its design basis safety function during or following an

SSE.

Seismic Category Il systems and components will not impair the ability of seismic
Category | SSC to perform its design basis safety function during or following an SSE.

SSCs that require evaluation in the seismic fragilities task of a seismic margin analysis
have high confidence of low probability of failure (HCLPF) values equal to or greater than
the review level earthquake.

MCR HVAC system's outside air intakes and exhaust outlets are protected from tornado
generated missiles and hurricane generated missiles by protective barriers.

Class 1E electrical room HVAC system’s outside air intakes and exhaust outlets are
protected from tornado generated missiles and hurricane generated missiles by
protective barriers.

Tier 1
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27. Emergency feedwater pump area HVAC system's outside air intakes and exhaust outlets
are protected from tornado generated missiles and hurricane generated missiles by
protective barriers.

28. The T/B electrical rooms are separated from each other and from the T/B by partitions to
limit the propagation of a fire.

2.2.4 Inspection, Tests, Analyses, and Acceptance Criteria

Table 2.2-4 describes the ITAAC for structural and systems engineering.
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Table 2.2-1 Seismic Classification of Structures

Structure Seismic Category
(Note 1)

Reactor Building (R/B) I

Prestressed Concrete Containment Vessel (PCCV) I

Containment Internal Structure |

Power Source Building (PS/B) I

Power Source Fuel Storage Vault (PSFSV) I (Note 2)

Essential Service Water Pipe Tunnel (from/to UHS) (ESWPT) I (Note 2)

Auxiliary Building (A/B) Il

Turbine Building (T/B) ]

Plant Vent Stack Il
Access Building (AC/B) NS

NOTES:

1. | :Seismic Category |
Il : Seismic Category Il
NS: Non-seismic

2. Designed to Seismic Category | codes and standards, but final structural design is based on site-specific
requirements.
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 1 of 17)

: Applicable Radiation
Fl El
Wall or Section Description Column Lines™ oor Flevation of Concrete Shielding Wall
Elevation Range Thickness (Yes/No)
Containment Internal Structure (e.g., Primary Shield Wall, Secondary Shield Wall, Steam Generator Compartments, Pressurizer Compartment,
Refueling Water Storage Pit, Refueling Cavity)
Primary Shield Wall Not Applicable From -12’-6” to 35’-11” 9-11"4) Yes
Secondary Shield Wall Not Applicable From 3’-7” to 97°-9” 4-0” Yes
Secondary Shield Wall Not Applicable From 97°-9” to 112°-0” 4-0” Yes
Pressurizer Compartment Not Applicable From 58’-5” to 112’-4” 4-0 Yes
Pressurizer Compartment Not Applicable From 112’-4” to 139’-6” 3-0” Yes
Refueling Cavity Not Applicable From 34’-5” to 76’-5” 4-8” Yes
North side of Refueling Cavity | Not Applicable From 34’-5" to 76°-5" 5-7” Yes

Tier 1
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 2 of 17)

: Applicable Radiation

Fl El
Wall or Section Description Column Lines(" oor . evation ?1") .Concret(g)(s) Shielding Wall

Elevation Range Thickness

(Yes/No)

Refueling Water Storage Pit Not Applicable From 1°-11” to 21°-11” 3-3” Yes
Wall
North side of floor Not Applicable 25'-3” 3-4” No
South side of floor Not Applicable 25'-3” 3-4” Yes
East side of floor Not Applicable 25'-3” 4-3” No
West side of floor Not Applicable 25-3” 4-3 No
Floor Not Applicable 50’-2” 1-4” Yes
Floor Not Applicable 76’-5" 2-0” No
Reactor Building
Fuel Storage and Handling Area (Spent Fuel Pit, New Fuel Pit, Cask Pit, Cask Washdown Pit, Fuel Inspection Pit)
Column Line AR wall From 8R to 9aR From -26'-4” to 3’-7” 3-4” Yes
Column Line AR wall From 9aR to 11R From -26-4” to -8'-7” 4-0” Yes
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 3 of 17)
Wall or Section Description Column Lines(") E::\ZtiEoIﬁv:::ge% T;:iz::::t:(s) Apgkﬁg:}aii?gzl}jl:}lon
Column Line AR wall From 9aR to 11R From -8-7" to 3'-7” 3-8 Yes
Column Line AR wall From 11R to 13’-2” east of 13aR From -26’-4” to 3'-7” 3-8” Yes
Column Line AR wall From 13’-2” east of 13aR to 15R From -26’-4” to 3’-7" 3-4” Yes
Column Line AR wall From 15R to 6’-8” east of 15aR From -26-4” to 3'-7” 4'-0” Yes
Column Line AR wall From 6°-8” east of 15aR to 18R From -26’-4” to 3’-7” 3-4” Yes
Column Line AR wall From 8R to 9aR From 3'-7” to 25’-3” 5-0" Yes
Column Line AR wall From 9aR to 11R From 3'-7” to 25’-3” 3-8” Yes
Column Line AR wall From 11R to 13’-2” east of 13aR From 3'-7” to 25’-3” 7-9” Yes
Column Line AR wall From 13’-2” east of 13aR to 18R From 3'-7” to 25’-3” 3-4” Yes
Column Line AR wall From 8R to 9aR From 25’-3” to 50’-2” 5'-0” Yes
Column Line AR wall From 9aR to 11R From 25’-3” to 50’-2” 5-9” Yes
Column Line AR wall From 11R to 12aR From 30’-1” to 76’-5” 7-9 Yes
Column Line AR wall From 13R to 13’-2” east of 13aR From 27°-4” to 76'-5” 7-9 Yes
Column Line AR wall From 13’-2” east of 13aR to 18R From 25’-3” to 50'-2” 3-4” Yes
Column Line AR wall From 8R to 9aR From 50’-2" to 76’-5” 5'-0” Yes
Column Line AR wall From 9aR to 11R From 50’-2” to 76’-5" 3-4" Yes
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 4 of 17)
Wall or Section Description Column Lines(") E::\‘:;tiEoI?’:::ge% T;:ig::::t:(s) AppSI;lci(:YﬁjEr/\Ezl;\jllaaltlon
Column Line AR wall From 12aR to 13R From 50’-2” to 76'-5" 7-9” Yes
Column Line AR wall From 9’-4” east of 13aR to 6’-8” east of 15R From 48’-3” to 76’-5” 6’-10” Yes
Column Line AR wall From 6’-8” east of 15R to 18R From 50’-2" to 76°-5” 3-4” Yes
Column Line AR wall From 8R to 9aR From 76’-5” to 101°-0” 5-0” Yes
Column Line AR wall From 9aR to 3’-1” east of 9bR From 76’-5” to 101°-0” 3-4” Yes
Column Line AR wall From 3’-1” east of 9bR to 18R From 76’-5” to 157°-6” 1-9” Yes
Column Line 8R wall From AR to CR From -26'-4” to 50’-2” 3-4” Yes
Column Line 8R wall From AR to CR From 50’-2” to 76’-5” 2’-8” Yes
Column Line 8R wall From AR to CR From 76’-5” to 101°-0” 2-4 Yes
Column Line 18R wall From AR to CR From -26’-4” to 3'-7” 3-4" Yes
Column Line 18R wall From A3R to BR From 3'-7” to 25’-3” 3-4” Yes
Column Line 18R wall From BR to CR From 3'-7” to 50’-2” 5-0” Yes
Column Line 18R wall From AR to BR From 25’-3” to 50°-2” 3-4” Yes
Column Line 18R wall From AR to CR From 50’-2” to 76’-5” 3-4” Yes
Column Line 18R wall From AR to CR From 76’-5” to 125’-8” 4-0" Yes
Column Line 18R wall From AR to CR From 125’-8” to 157°-6" 3-4” Yes
Floor From AR to CR and 8R to 18R -26’-4” 13-4” No
Tier 1 2.210 Revision 4
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Table 2.2-2

Building, and Power Source Building (Sheet 5 of 17)

Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor

Floor Elevation or

Concrete

Applicable Radiation

Wall or Section Description Column Lines(" Elevation Rangem Thickness® Shi(eYI:isr/\ﬁ;I)\lall
Safety System Pumps Areas

Column Line CR wall From 8R to 9R From -26’-4” to 3'-7” 3-4” No
Column Line CR wall From 9R to 11bR From -26-4” to 3’-7" 3-4” Yes
Column Line CR wall From 15R to 17R From -26’-4” to 3’-7” 3-4" Yes
Column Line CR wall From 17R to 18R From -26°-4” to 3’-7” 3-4” No
Column Line CR wall From 9R to 3’-4” east of 11aR From 3'-7” to 15’-9” 3-10” Yes
Column Line CR wall From 8R to 3'-4” east of 11aR From 15’-9” to 25'-3” 3-2” Yes
Column Line CR wall From 3’-4” east of 11aR to 10’-1” east of 15R From 3-7” to 25’-3” 4'-0 Yes
Column Line CR wall From 10’-1” east of 15R to 18R From 3'-7” to 25’-3” 3-10” Yes
Column Line CR wall From 8R to 11bR From 25’-3” to 50’-2” 3-2” Yes
Column Line CR wall From 11bR to 2’-6” east of 11bR From 25’-3” to 50’-2” 3-4” Yes
Column Line CR wall From 2’-6” east of 11bR to 13aR From 25’-3” to 50°-2” 3-10” Yes
Column Line CR wall From 13aR to 14aR From 25’-3” to 50’-2” 3-8” Yes
Column Line CR wall From 14aR to 2’-4” east of 15aR From 25’-3” to 50’-2” 3-2” No
Column Line CR wall From 2’-4” east of 15aR to 18R From 25’-3” to 50’-2” 2'-0” Yes

Tier 1
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 6 of 17)
Wall or Section Description Column Lines(") Il;loor !Elevation c(>1r) C.oncrete(s) Appslmzmienza:’(\i,z}lon
evation Range Thickness (Yes/No)
Column Line CR wall From 8R to 8'-3” east of 9bR From 50’-2” to 76’-5” 2'-6" Yes
Column Line CR wall From 8R to 3’-1” east of 9bR From 76’-5” to 101°-0” 2’-8” No
Column Line CR wall From 3-1” east of 9bR to 11bR From 76’-5” to 101°-0” 2’-8" Yes
Column Line CR wall From 11bR to 13aR From 76’-5” to 101°-0” 2-4” Yes
Column Line CR wall From 3’-1” east of 9bR to 13aR From 101’-0” to 157’-6” 1-9” Yes
Column Line CR wall From 13aR to 18R From 76’-5” to 112’-0” 2-4” Yes
Column Line CR wall From 13aR to 18R From 112’-0” to 157’-6” 1-9” Yes
Column Line JR wall From 8R to 12R From -26’-4” to 3'-7” 3-8” Yes
Column Line JR wall From 14R to 18R From -26’-4” to 3’-7" 3-8” Yes
Column Line JR wall From 8R to 9aR From 3'-7” to 26’-11” 5-0” Yes
Column Line JR wall From 9aR to 16bR From 3'-7” to 26’-11” 4-4” Yes
Column Line JR wall From 16bR to 18R From 3'-7” to 26’-11” 5-0” Yes
Column Line JR wall From 8R to 18R From 26’-11” to 50’-2” 3-4” Yes
Column Line JR wall From 8R to 12R From 50’-2” to 76’-5” 3-4” No
Column Line JR wall From 12R to 14R From 50’-2” to 65°-0” 3-4" No
Column Line JR wall From 14R to 18R From 50’-2" to 76’-5” 3-4" No
Column Line JR wall From 8R to 12R From 76’-5” to 101°-0” 3-4” No
Column Line JR wall From 14R to 18R From 76’-5” to 101°-0” 3-4” No
Column Line 8R wall From CR to JR From -26’-4” to 3’-7” 3-4” Yes
Tier 1 2.212 Revision 4
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Table 2.2-2

Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor

Building, and Power Source Building (Sheet 7 of 17)

Wall or Section Description

Column Lines("

Floor Elevation or
Elevation Rangem

Column Line 8R wall

From CR to 12’-7” south of D2R

From 3’-7” to 25’-3”

Column Line 8R wall

From 12’-7” south of D2R to 10’-8” south of GR

From 3’-7” to 17°-8”

Column Line 8R wall

From 12’-7” south of D2R to 10’-8” south of GR

From 17°-8” to 25'-3”

Column Line 8R wall

From 10’-8” south of GR to JR

From 3'-7” to 25’-3”

Column Line 8R wall

From CR to 11’-11” south of D2R

From 25’-3” to 50’-2"

Column Line 8R wall

From 11’-11” south of D2R to 11’-4” south of
GR

From 25’-3” to 42-4”

Column Line 8R wall

From 11°-11” south of D2R to 11’-4” south of
GR

From 42’-4” to 50’-2”

Column Line 8R wall

From 10’-8” south of GR to JR

From 25’-3” to 50’-2”

Column Line 8R wall

From CR to 15’-7” south of HR

From 50’-2” to 76’-5"

Column Line 8R wall

From 15’-7” south of HR to JR

From 50’-2" to 76’-5"

Column Line 8R wall

From CR to JR

From 76’-5” to 101°-0”

Column Line 9R wall

From CR to 8-7” south of CR

From -26’-4” to -8'-7”

Column Line 9R wall

From 17’-7” south of CR to 6’-10” south of D2R

From -26’-4” to -8'-7”

Column Line 9R wall

From 16’-5” south of GR to 15’-7” south of HR

From -26-4” to -8'-7”

Applicable Radiation
Concrete o
Thickness® Shielding Wall
(Yes/No)

3-4” Yes

3-4” Yes

4-2” Yes

3-4” Yes

3-4” Yes

3-4” Yes

4-2" Yes

3-4” Yes

2-8” Yes

3-4” No

2-4” Yes

3-4” Yes

2-8” Yes

2’-8” Yes
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 8 of 17)

Wall or Section Description Column Lines(") Il;loor Flevation c(>1r) C.oncrete(s) AppSI;\ci::)c:?nI;aV(\jllaaltlon
evation Range Thickness (Yes/No)
Column Line 9R wall From 4’-1” south of H1R to JR From -26-4” to 3'-7” 5°-0” Yes
Column Line 9R wall From CR to 6’-10” south of D2R From -8’-7” to 3’-7” 3-4” Yes
Column Line 9R wall From 16’-5” south of GR to 4’-1” south of H1R From -8’-7" to 3'-7” 3-4” Yes
Column Line 9R wall From CR to DR From 3’-7” to 25’-3” 3-10” Yes
Column Line 9R wall From DR to ER From 3’-7” to 25-3” 4'-0” Yes
Column Line 9R wall From ER to GR From 3'-7” to 17°-8” 3-4” Yes
Column Line 9R wall From ER to GR From 17°-8” to 25’-3” 4'-2" Yes
Column Line 9R wall From GR to HR From 3'-7” to 25’-3” 3-6” Yes
Column Line 9R wall From HR to JR From 3'-7” to 25’-3” 3-10” Yes
Column Line 9R wall From CR to DR From 25’-3" to 50’-2” 3-2" Yes
Column Line 9R wall From DR to ER From 25’-3” to 50’-2” 3-10” Yes
Column Line 9R wall From ER to GR From 25’-3” to 50’-2” 2’-8” Yes
Column Line 9R wall From GR to HR From 25’-3” to 50’-2” 3-10” Yes
Column Line 9R wall From HR to H1R From 25’-3” to 50’-2” 2'-8” No
Column Line 9R wall From CR to H1R From 50’-2” to 76’-5" 2’-8” Yes

Tier 1
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 9 of 17)

Wall or Section Description Column Lines(" Il;loor Flevation ?1'; C.oncrete(s) AppSILci::)c:?ngaV(\jllaaltlon
evation Range Thickness (Yes/No)
Column Line 9R wall From CR to DR From 76’-5” to 101°-0” 2’-8” No
Column Line 9R wall From DR to ER From 76’-5” to 101’-0” 3-8” Yes
Column Line 9R wall From ER to 9'-5” south of G1R From 76’-5” to 101°-0” 2’-8” Yes
Column Line 17R wall From CR to 8’-7” south of CR From -26'-4” to -8'-7” 3-4” Yes
Column Line 17R wall From 5-9” south of C1R to 11’-3” south of DIR | From -26’-4” to -8-7” 2’-8” Yes
Column Line 17R wall From 16’-5” south of GR to 13’-7” south of HR From -26'-4” to -8-7” 2’-8” Yes
Column Line 17R wall From 4’-1% south of H1R to JR From -26-4” to 3’-7” 5-0” Yes
Column Line 17R wall From CR to 11’-3” south of D1R From -8-7”"to 3’-7" 3-4” Yes
Column Line 17R wall From 16’-5” south of GR to 4’-1” south of H1R From -8’-7" to 3'-7” 3-4” Yes
Column Line 17R wall From CR to DR From 3'-7” to 25’-3” 3-10” Yes
Column Line 17R wall From DR to ER From 3’-7” to 25’-3” 3’-6” Yes
Column Line 17R wall From ER to GR From 3'-7” to 17°-8” 3-4” Yes
Column Line 17R wall From ER to GR From 17°-8” to 25’-3” 4'-2" Yes
Column Line 17R wall From GR to HR From 3'-7” to 25’-3” 3-6” Yes
Column Line 17R wall From HR to JR From 3'-7” to 25’-3” 3-10” Yes
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 10 of 17)

Wall or Section Description Column Lines(" glloor Flevation (()1r) C.oncrete(s) Ap%ﬁztl)clj?nswzltlon

evation Range Thickness (Yes/No)
Column Line 17R wall From CR to DR From 25’-3” to 50°-2” 2’-8” No
Column Line 17R wall From DR to ER From 25’-3” to 50’-2” 3-10” Yes
Column Line 17R wall From ER to GR From 25’-3" to 50’-2” 2'-g” Yes
Column Line 17R wall From GR to HR From 25’-3” to 50’-2” 3-10” Yes
Column Line 17R wall From HR to H1R From 25’-3” to 50’-2” 2’-8” No
Column Line 17R wall From CR to H1R From 50’-2” to 76’-5” 2’-8” Yes
Column Line 17R wall From D1R to ER From 76’-5” to 112’-0” 2’-8” No
Column Line 17R wall From ER to GR From 76’-5” to 101°-0” 2'-8” Yes
Column Line 17R wall From GR to H1R From 76’-5” to 101°-0” 3'-8” Yes
Column Line 18R wall From CR to JR From -26’-4” to 3’-7" 3-4" Yes
Column Line 18R wall From CR to 17°-0” south of D1R From 3’-7” to 25-3” 3-4” Yes
Column Line 18R wall From 17°-0” south of D1R to 10’-8” south of GR | From 3’-7” to 17°-8” 3-4” Yes
Column Line 18R wall From 17°-0” south of D1R to 10’-8” south of GR | From 17’-8” to 25’-3” 4'-2" Yes
Column Line 18R wall From 10’-8” south of GR to JR From 3'-7” to 25’-3” 3-4” Yes
(Deleted)
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 11 of 17)
Wall or Section Description Column Lines(") Il;loor Flevation c(>1r) C.oncrete(s) AppSI;\ci::)c:?nI;aV(\jllaaltlon
evation Range Thickness (Yes/No)

Column Line 18R wall From CR to 16’-4” south of D1R From 25’-3” to 50’-2” 3-4” Yes

Column Line 18R wall From 16’-4” south of D1R to 11-4” south of GR | From 25’-3" to 42’-4” 3-4” Yes

Column Line 18R wall From 16’-4” south of D1R to 11-4” south of GR | From 42’-4” to 50’-2” 4-2 Yes

Column Line 18R wall From 11’-4” south of GR to HR From 25’-3" to 50’-2” 3-4” Yes

Column Line 18R wall From HR to JR From 25’-3” to 101°-0” 5-0” Yes

Column Line 18R wall From CR to HR From 50’-2” to 76’-5” 2’-8” Yes

Column Line 18R wall From D1R to ER From 76’-5” to 112’-0” 2-4 Yes

Column Line 18R wall From ER to HR From 76’-5” to 101°-0” 2-4 Yes
(Deleted)

Floor From CR to JR and 8R to 9R -26’-4” 13-4” No

Floor From CR to JRand 17R to 18R -26’-4" 13-4” No

Floor From CR to JR and 8R to 9R 3-7" 2’-8” No

Floor From CR to JR and 17R to 18R 3-7 2’-8” No

Floor From ER to GR and 8R to 9R 25-3” 3-10” Yes

Floor From ER to GR and 17R to 18R 25-3” 3-10” Yes

Floor From ER to GR and 8R to 9R 50’-2” 3-10” Yes

Tier 1 2.217 Revision 4
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 12 of 17)
Wall or Section Description Column Lines(") II;IIoor !Elevation ¢()1r) C.oncrete(s) Appslmszngﬁzlron
evation Range Thickness (Yes/No)

Floor From ER to GR and 17R to 18R 50’-2” 3-10” Yes

Floor From CR to GR and 8R to 9R 76’-5" 2-4” No

Floor From GR to HR and 8R to 9R 76’-5" 2'-8” Yes

Floor From CR to HR and 17R to 18R 76’-5" 3-4” Yes

Floor From CR to GR and 8R to 9R 101’-0” 1-3” Yes

Floor From 4’-0” south of CR to D1R and 17R to 18R 112’-0” 3-4 Yes

Floor From D1R to ER and 17R to 18R 112’-0” 2’-8” Yes
Non-Radiological Control Area

Column Line LR wall From 8R to 18R From -26’-4” to 3’-7" 5-0" No

Column Line LR wall From 8R to 10R From 3'-7” to 26’-11” 5-0” No

Column Line LR wall From 10R to 16R From 3’-7” to 25'-3” 5-0” No

Column Line LR wall From 16R to 18R From 3'-7” to 26’-11” 5-0” No

Column Line LR wall From 8R to 10R From 26’-11” to 50’-2” 5'-0” No

Column Line LR wall From 10R to 16R From 25’-3” to 50’-2” 5-0” Yes

Column Line LR wall From 16R to 18R From 26’-11” to 50’-2” 5-0" No

Column Line LR wall From 8R to 12R From 50’-2” to 76’-5” 5'-0” No

Tier 1
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 13 of 17)
Wall or Section Description Column Lines(") I:Iloor _Elevation (()1'; C_oncrete(5) AppSILci::)(;?nza\;\jllaalron
evation Range Thickness (Yes/No)
Column Line LR wall From 12R to 14R From 50’-2” to 65’-0” 5-0” No
Column Line LR wall From 14R to 18R From 50’-2” to 76’-5” 5-0” No
Column Line LR wall From 8R to 12R From 76’-5” to 115’-6” 5-0” No
Column Line LR wall From 12R to 14R From 65’-0” to 115’-6” 6’-0” No
Column Line LR wall From 14R to 18R From 76’-5” to 115’-6” 5-0” No
Column Line 8R wall From JR to KR From -26’-4” to 101°-0” 3-4” No
Column Line 8R wall From KR to LR From -26’-4” to 115’-6” 3-4” No
Column Line 18R wall From JR to KR From -26’-4” to 101°-0” 3'-4” No
Column Line 18R wall From KR to LR From -26'-4” to 115’-6” 3-4” No
Floor From JR to LR and 8R to 18R -26'-4” 13'-4” No
Floor From JR to LR and 8R to 18R 3-7 4-0” No
Floor From JR to KR and 8R to 9aR 26’117 2-4 No
Floor From KR to LR and 8R to 10R 26’117 2-4 No
Floor From JR to KR and 9aR to 12R 25-3” 24 No
Floor From KR to LR and 10R to 12R 25-3” 2-4 No
Floor From JRto LR and 12R to 14R 25’-3” 3-4” Yes
Floor From JR to KR and 14R to 16bR 25-3” 24 No
Floor From KR to LR and 14R to 16R 25-3” 2-4 No
Floor From JR to KR and 16bR to 18R 26°-11” 2-4 No
Floor From KR to LR and 16R to 18R 26’117 2-4 No
Floor From JR to LR and 8R to 12R 50’-2” 2-4 No
Tier 1 2.2-19 Revision 4
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 14 of 17)

Wall or Section Description Column Lines(") Il;loor Flevation c(>1r) C.oncrete(s) AppSI;\ci::Oc:?ngaV(\jllaaltlon
evation Range Thickness (Yes/No)
Floor From JR to LR and 12R to 14R 50-2” 3-4” Yes
Floor From JR to LR and 14R to 18R 50-2” 2'-4” No
Floor From JR to KR and 8R to 12R 76’-5” 2-4 No
Floor From KR to LR and 8R to 12R 76’-5" 4’-4” No
Floor From JR to KR and 14R to 18R 76’-5" 2'-4” No
Floor From KR to LR and 14R to 18R 76-5” 4'-4” No
Floor From JR to KR and 8R to 12R 101’-0” 2'-4” No
Floor From JR to KR and 14R to 18R 101°-0” 2-4” No
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 15 of 17)

Wall or Section Description Column Lines(? Il;loor !Elevation c(>1r) C.oncrete(s) Ap‘)slhﬁtaa?;?nzil(\il:ron
evation Range Thickness (Yes/No) |

West Power Source Building |

Column Line JR wall From 1R to 3R From -26’-4” to 30’-2” 4'-2’ Yes

Column Line JR wall From 1R to 3R From 30’-2” to 39’-6” 3-4" No

Column Line JR wall From 3R to 8R From -26’-4” to 39'-6” 3-4” Yes

Column Line LR wall From 1R to 7R From -26’-4” to 39'-6” 3-4” No

Column Line LR wall From 7R to 8R From -26’-4” to 24’-2” 3-4” No

Column Line LR wall From 7R to 8R From 24’-2” to 39’-6” 4'-0” No

Column Line 1R wall From JRto LR From -26’-4” to 39'-6” 3-4” No

(Deleted)

(Deleted)

Floor From JRto LR and 1R to 8R -26’-4" 13’-4” No

Floor From JRto LR and 1R to 3R 3-7 3-4” No

Floor From JR to LR and 3R to 8R 3-7 2’-8” No

Floor From JRto LR and 1R to 8R 39'-6” 1-3” No
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 16 of 17)

Wall or Section Description Column Lines(") Il;loor !Elevation c(>1r) C.oncrete(s) AppSILciaellaJ?nzilc\iI:ron
evation Range Thickness (Yes/No)

East Power Source Building

Column Line F1R wall From 18R to 20R From -26’-4” to 39’-6” 3-4” No
Column Line JR wall From 18R to 20R From -26’-4” to 3’-7” 3-4” No
Column Line JR wall From 18R to 20R From 3'-7” to 39’-6” 3-4” No
Column Line LR wall From 18R to 19R From -26’-4” to 3'-7” 3-4” No
Column Line LR wall From 18R to 19R From 3'-7” to 39’-6” 4'-0” No
Column Line LR wall From 19R to 20R From -26-4” to 39’-6” 3-4” No
Column Line 20R wall From FIRto LR From -26’-4” to 39’-6” 3-4” No
Floor From F1IR to LR and 18R to 20R -26-4” 13-4” No
Floor From F1R to G4R and 18R to 20R 3-7 3-4” No
Floor From G4R to LR and 18R to 20R 3-7 2’-8” No
Floor From F1IR to LR and 18R to 20R 39-6” 1-3” No
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Table 2.2-2 Definition of Wall Thicknesses for Seismic Category | Structures: Containment Internal Structure, Reactor
Building, and Power Source Building (Sheet 17 of 17)

Wall or Section Description Column Lines(") Il;loor !Elevation c(>1r) C.oncrete(s) Appsl;::itaaﬁjl?nzilc\ilzron
evation Range Thickness (Yes/No)

Essential Service Water Pipe Chase

South wall From 1R to 8R From -26’-4” to -9’-8” 3-0” No

South wall From 8R to 6’-10” west of 19R From -26’-4” to -15’-8” 3-0” No

South wall From 6’-10” west of 19R to 8-8” east of 20R From -26’-4" to -9'-8” 3-0” No

Floor From 1R to 8-8” east of 20R -26’-4” 13-4” No

Floor From 1R to 8R -9'-8” 2’0 No

Floor From 8R to 6’-10” west of 19R -15-8” 20" No

Floor From 6’-10” west of 19R to 8-8” east of 20R -9'-8” 2-0” No

NOTES:

1. The column lines and floor elevations are identified and included on Figures 2.2-3 through 2.2-13.

2. Deleted.

3. For walls that are part of structural modules, the concrete thickness also includes the steel face plates.

4. This dimension is the smallest nominal wall thickness and exceeds minimum radiation shielding requirements.
5. Concrete thickness values are nominal dimensions.
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Table 2.2-3 Main Components Protected against External Floods, Internal Floods and
Internal Fires

Safe Shutdown Function Main Component

Reactivity Control Safety injection pump

Emergency letdown line isolation valve

Safety depressurization valve

RCS Pressure Control Pressurizer backup heater

Safety depressurization valve

Decay Heat Removal and RCS Cooling Emergency feedwater pump

Main steam depressurization valve

Containment spray/Residual heat removal pump

Containment spray/Residual heat removal heat exchanger

Component cooling water pump

Essential service water pump

RCS Inventory Control Safety injection pump
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.a The physical arrangements of
the R/B and each PS/B are as
described in the Design
Description of Subsection
2.2.1 and as shown in Figures
2.2-1 through 2.2-13.

1.a

Inspections will be performed to
verify that the as-built R/B and
each PS/B conform to the
physical arrangements as
described in the Design
Description of Subsection 2.2.1
and as shown in Figures 2.2-1
through 2.2-13.

1.a

The as-built R/B and each PS/B
conform to the physical
arrangements as described in the
Design Description of Subsection
2.2.1 and as shown in Figures
2.2-1 through 2.2-13, with the
following construction tolerances.
1) Floor level: +1/-1 inch

1.b The wall and floor thicknesses
of the R/B and each PS/B are
as described in Table 2.2-2.

1b

Inspections will be performed to
verify that the as-built wall and
floor thicknesses of the R/B and
each PS/B conform to Table
2.2-2.

1.b

The as-built nominal wall and
floor thicknesses of the R/B and
each PS/B conform to Table
2.2-2, with the following
construction tolerances.

1) Thickness of exterior walls
below plant grade: +12 inches/-
1inch

2) Thickness of exterior walls
above plant grade, and interior
walls: +1/-1 inch

3) Thickness of floors: +1/-1 inch

2. Deleted. 2. Deleted. 2. Deleted.

3. The PCCV retains structural | 3. A structural integrity test (SIT) of | 3. The PCCV maintains its structural
integrity at the design the as-built PCCV will be integrity at a test pressure of
pressure of 68 psig. performed in accordance with greater than or equal to 115% of

Article CC-6000 of ASME code, the design pressure of 68 psig in
Section lll, Division 2. accordance with the requirements
of ASME Code, Section Ill.

4.a The integrated containment 4.a A containment integrated leak | 4.a The containment integrated leak
system barrier prevents the rate test will be performed in rate is less than or equal to the
release of fission products to accordance with 10 CFR 50, allowable leakage rate specified in
the atmosphere. Appendix J, Type A testing. 10 CFR 50, Appendix J, for Type A

testing.

4.b The containment system 4.b Type B testing will be performed | 4.b The containment penetration leak
barrier penetrations prevent for all containment penetrations rates are less than or equal to the
the release of fission products in accordance with 10 CFR 50, allowable leakage rate specified in
to the atmosphere. Appendix J. 10 CFR 50, Appendix J, for Type B

testing.

5. The PCCV can withstand 5. Inspection and analysis willbe | 5. Reports exist and conclude that

design-basis loads.

performed to reconcile the
as-built PCCV with the structural
design-basis loads.

the as-built PCCV can withstand
design-basis loads.

Tier 1
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 2 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

6. The seismic Category | 6. Inspection and analysis will be | 6. Reports exist and conclude that
buildings identified in Table performed to reconcile the the as-built seismic Category |
2.2-1, other than the PCCV, as-built seismic Category | buildings identified in Table 2.2-1,
can withstand design-basis buildings identified in Table other than the PCCV, can
loads. 2.2-1, other than the PCCV, with withstand design-basis loads.

the structural design-basis
loads.

7. Deleted. 7. Deleted. 7. Deleted.
Deleted. 8. Deleted. 8. Deleted.

9. Divisional flood barriers are 9. An inspection will be performed to The as-built divisional flood
provided in the R/B and each verify that the as-built divisional barriers in the R/B and each PS/B
PS/B to protect against internal flood barriers in the R/B and each that protect against the internal
flooding. PS/B exist, as shown in Figures flooding exist, as shown in Figures

2.2-14 through 2.2-25. 2.2-14 through 2.2-25.

10. Water-tight doors are provided | 10. Aninspection will be performed to| 10. The as-built water-tight doors in
in the R/B and each PS/B to verify that the as-built water-tight the R/B and each PS/B that
protect against internal flooding. doors in the R/B and each PS/B protect against internal flooding

exist, as shown on Figures 2.2-14 exist, as shown on Figures 2.2-14
through 2.2-25. through 2.2-25.

11. Penetrations in the divisional 11. Aninspection will be performed to| 11. The as-built penetrations in the
flood barriers of the R/B and verify that the as-built divisional flood barriers of the R/B
each PS/B, as shown in penetrations in the divisional flood and each PS/B, as shown in
Figures 2.2-14 through 2.2-25, barriers of the R/B and each Figures 2.2-14 through 2.2-25,
(other than water-tight doors) PS/B, as shown in Figures 2.2-14 (other than water-tight doors) that
that are at or below the internal through 2.2-25, (other than are at or below the internal design
flood level, as shown in Table water-tight doors) that are at or flood level, as shown in Table
2.2-5, are fitted with water-tight below the internal design flood 2.2-5, are fitted with watertight
seals. level, as shown in Table 2.2-5, seals.

are fitted with water-tight seals.

12. Safety-related electrical, 12. Aninspection will be performed to| 12. The as-built safety-related
instrumentation, and control verify that the as-built electrical, instrumentation, and
equipment in the R/B and each safety-related electrical, control equipment in the R/B and
PS/B is located above the instrumentation, and control each PS/B is located above the
internal design flood level. equipment in the R/B and each internal design flood level, as

PS/B is located above the internal shown in Table 2.2-5.
design flood level, as shown in
Table 2.2-5.

13. For the R/B and each PS/B, 13. Aninspection will be performed to| 13. For the R/B and each PS/B, the
external walls below design verify that the as-built external as-built external walls below
basis flood level are a minimum walls below design basis flood design basis flood level are a
of two feet thick to protect level for the R/B and each PS/B minimum of two feet thick to
against water seepage. are a minimum of two feet thick. protect against water seepage.
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

14. Penetrations in the external walls 14.
of the R/B and each PS/B, as
shown in Figures 2.2-14 through
2.2-25, that are at or below design
basis flood level, are fitted with
water-tight seals to protect against

external flooding.

14. An inspection will be performed
to verify that as-built penetrations
in the external walls of the R/B
and each PS/B, as shown in
Figures 2.2-14 through 2.2-25,
that are at or below design basis
flood level, are fitted with

The as-built penetrations in the
external walls of the R/B and
each PS/B, as shown in Figures
2.2-14 through 2.2-25, that are
at or below design basis flood
level, are fitted with water-tight
seals to protect against external

water-tight seals. flooding.
15. Deleted. 15. Deleted. 15. Deleted.
16. Deleted. 16. Deleted. 16. Deleted.
17. Redundant safe shutdown 17. An inspection will be performed | 17. The as-built 3-hour rated fire

to verify that the as-built 3-hour
rated fire barriers are placed as
required by the FHA.

barriers are placed as required
by the FHA for separation of
redundant safe shutdown
components and associated
electrical divisions outside the
containment and the control
room complex, to preserve the
capability to safely shutdown the
plant following a fire.

components and associated
electrical divisions outside the
containment and the control room
complex are separated by 3-hour
rated fire barriers to preserve the
capability to safely shutdown the
plant following a fire.

18.a As-built penetrations and
openings , other than
ventilation ducts, through fire
barriers identified in the FHA
are sealed or can be closed
with fire rated components
(e.g., fire doors in door
openings and penetration
seals) consistent with the fire
resistance rating of the
associated barrier.

18.a An inspection will be performed
to verify that the as-built
penetrations and openings,
other than ventilation ducts,
through fire barriers identified in
the FHA are sealed or can be
closed with fire rated
components consistent with the
fire resistance rating of the
associated barrier.

18.a Penetrations and openings, other
than ventilation ducts, through
fire barriers are protected against
fire.

18.b Ventilation ducts that penetrate | 18.b An inspection will be performed| 18.b Fire dampers are installed in
fire barriers are protected by fire to verify that fire dampers are the as-built ventilation ducts
dampers. installed in the as-built that penetrate the fire barriers

ventilation ducts that penetrate identified in the FHA.
the fire barriers identified in the
FHA.

19. Deleted. 19. Deleted. 19. Deleted.

20. Deleted. 20. Deleted. 20. Deleted.
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

21. Safety-related SSCs are 21. Inspections and analyses will be 21. Areport exists and concludes
protected from any credible performed to verify that as-built that as-built safety-related SSCs
internal missile sources inside safety-related SSCs are protected are protected from credible
and outside the containment. from credible internal missile internal missile sources by the

sources by the methods described methods described in Section
in Section 2.2.2.1. 22.21.
22. Deleted. 22. Deleted. 22. Deleted.

23.a The seismic Category Il
structures identified in Table
2.2-1 will not impair the ability of
seismic Category | SSC to
perform its design basis safety
function during or following an
SSE.

23.a Analyses and inspections will be

performed to verify that the as-built
configuration of seismic Category Il
structures identified in Table 2.2-1
will not impair the ability of seismic
Category | SSC to perform its
desgn basis safety function during
or following an SSE.

23.aA report exists and concludes
that the as-built seismic
Category Il structures identified
in Table 2.2-1 will not impair the
ability of seismic Category | SSC
to perform its design basis safety
function during or following an
SSE.

23.b Seismic Category Il systems
and components will not impair
the ability of seismic Category |
SSC to perform its design basis
safety function during or
following an SSE.

23.b Analyses and inspections will be

performed to verify that the as-built
configuration of seismic Category Il
systems and components will not
impair the ability of a seismic
Category | SSC to perform its
design basis safety function during
or following an SSE.

23.b A report exists and concludes
that as-built seismic Category Il
systems and components will not
impair the ability of a seismic
Category | SSC to perform its
design basis safety function
during or following an SSE.

24. SSCs that require evaluation in
the seismic fragilities task of a
seismic margin analysis have
high confidence of low
probability of failure (HCLPF)
values equal to or greater than

the review level earthquake.

performed to verify that as-built
SSCs requiring evaluation in the
seismic fragilities task of a seismic
margin assessment are bounded
by conditions used in the
assessment.

24.i Analyses will be performed to 24.i Reports exist and conclude that
verify that the SSCs requiring the SSCs evaluated in the
evaluation in the seismic fragilities seismic fragilities task of the
task of a seismic margin seismic margin assessment
assessment have HCLPF values have HCLPF values equal to or
equal to or greater than the review greater than the review level
level earthquake. earthquake.

24.ii Inspection and analysis will be 24.ii A report exists and concludes

that the as-built SSCs requiring
evaluation in the seismic
fragilities task of a seismic
margin assessment are
bounded by the conditions

used in the assessment.
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

25. MCR HVAC system's outside air
intakes and exhaust outlets are
protected from tornado
generated missiles and
hurricane generated missiles by
protective barriers.

25.

Inspection will be performed of the
as-built protective barriers exterior
to the MCR HVAC system's outside
air intakes and exhaust outlets.

25.

2)

The as-built protective barriers
exterior to the MCR HVAC
system's outside air intakes and
exhaust outlets are part of the
R/B structure outer wall and have
the following dimensions:

Thicknesses of greater than or
equal to 20 inches for the vertical
sections and greater than or
equal to 14 inches for the
horizontal section.

Width and height greater than
the corresponding dimension of
the respective ventilation
opening.

26. Class 1E electrical room HVAC
system’s outside air intakes and
exhaust outlets are protected
from tornado generated missiles
and hurricane generated

missiles by protective barriers.

26.

Inspection will be performed of the
as-built protective barriers exterior
to the Class 1E electrical room
HVAC system's outside air intakes
and exhaust outlets.

26.

1)

2)

The as-built protective barriers
exterior to the Class 1E electrical
room HVAC system's outside air
intakes and exhaust outlets are
part of the R/B structure outer
wall and have the following
dimensions:

Thicknesses of greater than or
equal to 20 inches for the vertical
sections and greater than or
equal to 14 inches for the
horizontal section.

Width and height greater than
the corresponding dimension of
the respective ventilation
opening.

27. Emergency feedwater pump
area HVAC system's outside air
intakes and exhaust outlets are
protected from tornado
generated missiles and
hurricane generated missiles by

protective barriers.

. Inspection will be performed of the

as-built protective barriers exterior
to the emergency feedwater pump
area HVAC system's outside air
intakes and exhaust outlets.

27.

2)

The as-built protective barriers
exterior to the emergency
feedwater pump area HVAC
system's outside air intakes and
exhaust outlets are part of the
R/B structure outer wall and
have the following dimensions:

Thicknesses of greater than or
equal to 20 inches for the vertical
sections and greater than or
equal to 14 inches for the
horizontal section.

Width and height greater than
the corresponding dimension of
the respective ventilation
opening.
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Table 2.2-4  Structural and Systems Engineering Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
28. The T/B electrical rooms are 28. Inspection and analysis will be 28. A report exists and concludes
separated from each other and performed of the arrangement of that the as-built T/B electrical
from the T/B by partitions to limit the as-built T/B electrical rooms rooms are separated from
the propagation of a fire. and the T/B. each other and from the T/B by
partitions that can limit the
propagation of fire for a
minimum of 1-hour.
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 1 of 9)

Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
1 R/B -26'-4" FA2-101-01 0.42 -
2 R/B -26'-4" FA2-102-01 0.42 -
3 R/B -26'-4" FA2-103-01 0.42 -
4 R/B -26'-4" FA2-104-01 0.42 -
5 R/B -26'-4" FA2-105-01 0.42 -
6 R/B -26'-4" FA2-111-01 0.42 -
7 R/B -26'-4" FA2-106-01 0.43 -
8 R/B -26'-4" FA2-107-01 0.43 -
9 R/B -26'-4" FA2-108-01 0.43 -
10 R/B -26'-4" FA2-109-01 0.43 -
11 R/B -26'-4" FA2-110-01 0.43 -
12 R/B -26'-4" FA2-112-01 0.43 -
13 R/B -26'-4" FA2-113-04 1.04 -
14 R/B -26'-4" FA2-121-01 1.04 -
15 R/B -26'-4" FA2-121-02 1.04 -
16 R/B -26'-4" FA2-122-01 1.04 -
17 R/B -26'-4" FA2-118-01 3.58 -
18 R/B -26'-4" FA2-119-01 3.58 -
19 R/B -26'-4" FA2-124-01 - 2
20 R/B -26'-4" FA2-125-01 3.58 -
21 R/B -26'-4" FA2-126-01 3.58 -
22 R/B -26'-4" FA2-127-01 3.58 -
23 R/B -26'-4" FA2-129-01 3.58 -
24 R/B -26'-4" FA2-130-01 3.58 -
25 R/B -26'-4" FA2-113-01 - 1
26 R/B -26'-4" FA2-113-02 - 1
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 2 of 9)
Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
27 R/B -26'-4" FA2-113-03 - 1
28 R/B -26'-4" FA2-114-01 - 1
29 R/B -26'-4" FA2-114-02 - 1
30 R/B -26'-4" FA2-114-03 - 1
31 R/B -26'-4" FA2-115-01 - 1
32 R/B -26'-4" FA2-115-02 - 1
33 R/B -26'-4" FA2-115-03 - 1
34 R/B -26'-4" FA2-116-01 - 1
35 R/B -26'-4" FA2-116-02 - 1
36 R/B -26'-4" FA2-116-03 - 1
37 R/B -26'-4" FA2-123-02 - 4
38 R/B -8'-7" FA2-127-02 2.46 -
39 R/B -8'-7" FA2-127-03 2.46 -
40 R/B -8'-7" FA2-127-04 2.46 -
41 R/B -8'-7" FA2-127-05 2.46 -
42 R/B -8'-7" FA2-128-01 2.46 -
43 R/B -8'-7" FA2-153-02 2.46 -
44 R/B -8'-7" FA2-154-02 1.09 -
45 R/B -8'-7" FA2-155-01 1.09 -
46 R/B -8'-7" FA2-151-01 - 1
47 R/B -8'-7" FA2-152-01 - 1
48 R/B -8'-7" FA2-153-01 - 1
49 R/B -8'-7" FA2-154-01 - 1
50 R/B 3-7" FA2-151-04 0.70 -
51 R/B 3-7" FA2-209-01 0.70 -
52 R/B 3-7" FA2-209-02 0.70 -
53 R/B 3-7" FA2-209-03 0.70 -
54 R/B 3-7" FA2-210-10 - 2
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 3 of 9)

Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
55 R/B 3-7" FA2-211-01 0.70 -
56 R/B 3-7" FA2-127-06 0.79 -
57 R/B 3-7" FA2-128-02 0.79 -
58 R/B 3-7" FA2-128-03 0.79 -
59 R/B 3-7" FA2-128-04 0.79 -
60 R/B 3-7" FA2-152-04 0.79 -
61 R/B 3-7" FA2-212-01 0.79 -
62 R/B 3-7" FA2-201-01 0.94 -
63 R/B 3-7" FA2-206-01 2.68 -
64 R/B 3-7" FA2-151-01 - 1
65 R/B 3-7" FA2-151-02 - 1
66 R/B 3-7" FA2-151-03 - 1
67 R/B 3-7" FA2-152-01 - 1
68 R/B 3-7" FA2-152-02 - 1
69 R/B 3-7" FA2-152-03 - 1
70 R/B 3-7" FA2-153-01 - 1
71 R/B 3-7" FA2-153-03 - 1
72 R/B 3-7" FA2-153-04 - 1
73 R/B 3-7" FA2-154-01 - 1
74 R/B 3-7" FA2-154-03 - 1
75 R/B 3-7" FA2-154-04 - 1
76 R/B 3-7" FA2-202-01 - 1
77 R/B 3-7" FA2-203-01 - 1
78 R/B 3-7" FA2-204-01 - 1
79 R/B 3-7" FA2-205-01 - 1
80 R/B 3-7" FA2-207-01 - 4
81 R/B 3-7" FA2-208-01 - 4
82 R/B 13'-6" FA2-127-07 - 2,3
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Table 2.2-5 Internal Flooding Elevation above Floor

(Sheet 4 of 9)
Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
83 R/B 13'-6" FA2-212-02 - 2,3
84 R/B 25'-3" FA2-151-05 0.43 -
85 R/B 25'-3" FA2-151-06 0.43 -
86 R/B 25'-3" FA2-154-05 0.43 -
87 R/B 25'-3" FA2-154-06 0.43 -
88 R/B 25'-3" FA2-209-04 0.43 -
89 R/B 25'-3" FA2-210-10 0.43 -
90 R/B 25'-3" FA2-316-01 0.43 -
91 R/B 25'-3" FA2-319-01 0.43 -
92 R/B 25'-3" FA2-323-01 0.43 -
93 R/B 25'-3" FA2-323-02 0.43 -
94 R/B 25'-3" FA2-127-08 0.56 -
95 R/B 25'-3" FA2-152-05 0.56 -
96 R/B 25'-3" FA2-152-06 0.56 -
97 R/B 25'-3" FA2-153-05 0.56 -
98 R/B 25'-3" FA2-213-01 0.56 -
99 R/B 25'-3" FA3-214-02 0.56 -
100 R/B 25'-3" FA2-317-01 0.56 -
101 R/B 25'-3" FA2-318-01 0.56 -
102 R/B 25'-3" FA2-322-01 0.56 -
103 R/B 26’-11” FA2-321-01 2.37 -
104 R/B 26’-11” FA2-320-01 2.68 -
105 R/B 26’-11” FA2-302-01 - 1
106 R/B 26’-11” FA2-303-01 - 1
107 R/B 26’-11” FA2-304-01 - 1
108 R/B 26’-11” FA2-307-01 - 1
109 R/B 26’-11” FA2-308-01 - 1
110 R/B 26’-11” FA2-308-02 - 1
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Table 2.2-5 Internal Flooding Elevation above Floor

(Sheet 5 of 9)
Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
111 R/B 26’-11” FA2-309-01 - 1
112 R/B 26’-11” FA2-312-01 - 1
113 R/B 26’-11” FA2-313-01 - 1
114 R/B 26-11” FA2-314-01 - 1
115 R/B 25'-3" FA2-214-01 - 1,2
116 R/B 35'-2" FA2-210-13 - 1,2
117 R/B 50'-2" FA2-209-06 0.54 -
118 R/B 50'-2" FA2-209-07 0.54 -
119 R/B 50'-2" FA2-210-10 0.54 -
120 R/B 50'-2" FA2-408-01 - 1
121 R/B 50'-2" FA2-409-01 0.54 -
122 R/B 50'-2" FA2-416-01 0.54 -
123 R/B 50'-2" FA2-421-01 0.54 -
124 R/B 50'-2" FA2-210-22 0.54 -
125 R/B 50'-2" FA2-214-03 0.61 -
126 R/B 50'-2" FA2-410-01 0.61 -
127 R/B 50'-2" FA2-411-01 0.61 -
128 R/B 50'-2" FA2-417-01 0.61 -
129 R/B 50'-2" FA2-418-01 0.61 -
130 R/B 50'-2" FA2-422-01 0.61 -
131 R/B 50'-2" FA2-403-01 0.77 -
132 R/B 50'-2" FA2-404-01 0.77 -
133 R/B 50'-2" FA2-406-01 0.77 -
134 R/B 50'-2" FA2-407-03 0.77 -
135 R/B 50'-2" FA2-413-01 0.77 -
136 R/B 50'-2" FA2-419-01 0.77 -
137 R/B 50'-2" FA2-423-01 0.77 -
138 R/B 50'-2" FA2-401-01 0.78 -
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 6 of 9)

Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
139 R/B 50'-2" FA2-402-01 0.78 -
140 R/B 50'-2" FA2-405-01 0.78 -
141 R/B 50'-2" FA2-412-01 0.78 -
142 R/B 50'-2" FA2-420-01 0.78 -
143 R/B 50'-2" FA2-420-02 0.78 -
144 R/B 50'-2" FA2-424-01 0.78 -
145 R/B 65’-0” FA2-414-01 4.62 -
146 R/B 65’-0” FA2-415-01 4.62 -
147 R/B 76'-5" FA2-210-15 0.68 -
148 R/B 76'-5" FA2-210-19 0.68 -
149 R/B 76'-5" FA2-409-02 0.68 -
150 R/B 76'-5" FA2-506-01 0.68 -
151 R/B 76'-5" FA2-214-05 0.83 -
152 R/B 76'-5" FA2-214-04 0.83 -
153 R/B 76'-5" FA2-214-06 0.83 -
154 R/B 76'-5" FA2-214-07 0.83 -
155 R/B 76'-5" FA2-410-02 0.83 -
156 R/B 76'-5" FA2-511-01 0.83 -
157 R/B 76'-5" FA2-505-01 1.13 -
158 R/B 76'-5" FA2-508-01 1.13 -
159 R/B 76'-5" FA2-508-02 1.13 -
160 R/B 76'-5" FA2-509-01 1.13 -
161 R/B 76'-5" FA2-510-01 1.13 -
162 R/B 76'-5" FA2-510-02 1.13 -
163 R/B 76'-5" FA2-507-01 1.28 -
164 R/B 76'-5" FA2-507-02 1.28 -
165 R/B 76'-5" FA2-513-01 1.28 -
166 R/B 76'-5" FA2-502-01 - 1
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 7 of 9)

Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]

167 R/B 76'-5" FA2-503-01 - 1
168 R/B 76'-5" FA2-504-01 - 1
169 R/B 76'-5" FA2-501-02 - 5
170 R/B 76'-5" FA2-512-01 - 5
171 R/B 101'-0" FA2-601-01 1.52 -
172 R/B 101'-0" FA2-601-02 1.52 -
173 R/B 101'-0" FA2-603-01 1.52 -
174 R/B 101'-0" FA2-602-01 3.09 -
175 R/B 101'-0" FA2-604-01 3.09 -
176 PS/B -26'-4" FA3-101-01 0.42 -
177 PS/B -26'-4" FA3-102-01 0.42 -
178 PS/B -26'-4" FA3-103-01 0.42 -
179 PS/B -26'-4" FA3-104-01 0.42 -
180 PS/B -26'-4" FA3-106-01 0.42 -
181 PS/B -26'-4" FA3-115-01 0.42 -
182 PS/B -26'-4" FA3-116-01 0.42 -
183 PS/B -26'-4" FA3-127-01 0.42

184 PS/B -26'-4" FA3-128-01 0.42

185 PS/B -26'-4" FA3-132-01 0.42

186 PS/B -26'-4" FA3-133-01 0.42

187 PS/B -26'-4" FA3-108-01 0.43 -
188 PS/B -26'-4" FA3-109-01 0.43 -
189 PS/B -26'-4" FA3-110-01 0.43 -
190 PS/B -26'-4" FA3-111-01 0.43 -
191 PS/B -26'-4" FA3-112-01 0.43 -
192 PS/B -26'-4" FA3-120-01 0.43 -
193 PS/B -26'-4" FA3-121-01 0.43 -
194 PS/B -26'-4" FA3-134-01 0.43 -
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 8 of 9)
Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
195 PS/B -26'-4" FA3-135-01 0.43 -
196 PS/B -14'-2" FA3-117-01 - 1
197 PS/B -14'-2" FA3-118-01 - 1
198 PS/B -14'-2" FA3-122-01 - 1
199 PS/B -14'-2" FA3-123-01 - 1
200 PS/B -14'-2" FA3-103-02 - 3
201 PS/B -14'-2" FA3-104-02 - 3
202 PS/B -14'-2" FA3-105-01 - 3
203 PS/B -14'-2" FA3-105-03 - 3
204 PS/B -14'-2" FA3-109-02 - 3
205 PS/B -14'-2" FA3-111-02 - 3
206 PS/B -14'-2" FA3-113-01 - 3
207 PS/B -14'-2" FA3-113-02 - 1
208 PS/B -14'-2" FA3-113-03 - 3
209 PS/B -14'-2" FA3-119-01 - 3
210 PS/B -14'-2" FA3-124-01 - 3
211 PS/B -14'-2" FA3-125-01 - 3
212 PS/B -14'-2" FA3-129-01 - 3
213 PS/B -14'-2" FA3-126-01 - 3
214 PS/B -14'-2" FA3-131-01 - 3
215 PS/B 3-7" FA3-103-03 - 1
216 PS/B 3-7" FA3-103-04 - 1
217 PS/B 3-7" FA3-104-03 - 1
218 PS/B 3-7" FA3-104-04 - 1
219 PS/B 3-7" FA3-105-02 0.94 -
220 PS/B 3-7" FA3-130-01 0.94 -
221 PS/B 3-7" FA3-109-03 - 1
222 PS/B 3-7" FA3-111-03 - 1
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Table 2.2-5 Internal Flooding Elevation above Floor
(Sheet 9 of 9)

Design Flood
Building Floor Elevation Fire Zone No. Level above | Notes
Floor [ft]
223 PS/B 3-7" FA3-113-02 - 1
224 PS/B 24°-2" FA3-114-01 - 2
Note:
1. This area is protected from flooding by water-tight door.
2. There are no SSCs in this area to be protected from flooding.
3. Water flows down stairs.
4. No water source inside and no pathway of water to the neighboring zones.
5. This area is the emergency feedwater pit and is out of scope of flood protection.
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Figure 2.2-1 US-APWR Building Configuration (Plan View)
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Figure 2.2-2 US-APWR Building Configuration (Section Views)
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Figure 2.2-3 US-APWR Building Architectural Layout R/B Plan View Elevation -26’-4”
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Figure 2.2-4 US-APWR Building Architectural Layout R/B Plan View Elevation 3’-7”
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Figure 2.2-5 US-APWR Building Architectural Layout R/B Plan View Elevation 25’-3”
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Figure 2.2-6 US-APWR Building Architectural Layout R/B Plan View Elevation 50’-2”
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Figure 2.2-7 US-APWR Building Architectural Layout R/B Plan View Elevation 76’-5”
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Figure 2.2-8 US- APWR Building Architectural Layout R/B Plan View Elevation 101’-0”
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Figure 2.2-9 US- APWR Building Architectural Layout R/B Plan View Elevation 115°-6”
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Figure 2.2-10 US-APWR Building Architectural Layout R/B Section View Section “A-A”
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Figure 2.2-11 US-APWR Building Architectural Layout R/B Section View Section “B-B”
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Figure 2.2-12 US-APWR Building Architectural Layout PS/Bs Plan View
Elevation -26’-4",3’-7”,39’-6”
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Figure 2.2-13 US-APWR Building Architectural Layout PS/B Section View Section “A-A”

Tier 1 2.2-52 Revision 4




2.2 STRUCTURAL AND SYSTEM ENGINEERING US-APWR Design Control Document |

4 R

Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-14 Flood barriers and water-tight doors R/B EL -26’-4” (B1F)

Tier 1 2.2-53 Revision 4




2.2 STRUCTURAL AND SYSTEM ENGINEERING US-APWR Design Control Document |

4 R

Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-15 Flood barriers and water-tight doors R/B EL -8’-7” (B1MF)
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Figure 2.2-16 Flood barriers and water-tight doors R/B EL 3’-7” (1F)

Tier 1 2.2-55 Revision 4




2.2 STRUCTURAL AND SYSTEM ENGINEERING US-APWR Design Control Document |

4 R

Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-17 Flood barriers and water-tight doors R/B EL 13’-6” (1MF)
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Figure 2.2-18 Flood barriers and water-tight doors R/B EL 25’-3” (2F)
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Figure 2.2-19 Flood barriers and water-tight doors R/B EL 35’-2” (2MF)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-20 Flood barriers and water-tight doors R/B EL 50’-2” (3F)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-21 Flood barriers and water-tight doors R/B EL 76’-5” (4F)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-22 Flood barriers and water-tight doors R/B EL 101’-0” (Roof)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-23 Flood barriers and water-tight doors R/B EL 115’-6” (Roof)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-24 Flood barriers and water-tight doors
PS/B EL -26’-4” (B1F), EL -14’-2” (B1MF)
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Security-Related Information — Withheld Under 10 CFR 2.390

Figure 2.2-25 Flood barriers and water-tight doors
PS/B EL 3’-7” (1F), EL 24’-2” (1MF), EL 39’-6” (Roof)
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23 PIPING SYSTEMS AND COMPONENTS
2.31 Design Description

The standard plant design addresses four areas related to piping systems and components
(PSC): (1) piping stress analysis, (2) protection against the dynamic effects of pipe rupture, (3)
the leak-before-break (LBB) aspects of the design of piping systems, and (4) component stress
analysis.

Piping Stress Analysis

Piping and piping supports are analyzed and designed to the requirements of the ASME Code
Section lll, based on Code classification and ASME Service Level. The requirements of ASME
Code Section Ill, Subsections NB (Class 1), NC (Class 2), or ND (Class 3) are used in the piping
stress analysis. Stress analysis of piping and supports considers design basis loads and load
combinations applicable to each system. ASME Code Section Ill, Class 1 piping subject to
fatigue analysis is evaluated for failure over the design life of the plant.

Table 2.3-3 lists systems that have ASME Code Section Ill, Class 1, 2 and 3 piping and piping
supports.

Protection against the Dynamic Effects of Piping Rupture

The standard plant is designed for protection against piping failure inside or outside the
containment to ensure that such a failure would not compromise the functional capability of
safety-related systems to shut down safely and maintain in a safe, cold shutdown condition
without offsite power. The design includes consideration of high-energy and moderate-energy
fluid system piping located inside and outside of the containment. The design also maintains
habitability of the MCR, and protects containment penetrations (and associated isolation valves)
against the dynamic effects of piping rupture.

Pipe breaks (circumferential and longitudinal) are evaluated for the entire range of effects,
including dynamic effects (i.e., pipe whip, jet impingement, jet thrust forces, internal forces due to
system decompression, sub-compartment pressurization), environmental conditions, spray
wetting, and flooding. When LBB criteria are successfully applied, evaluation of dynamic effects
is not required.

Table 2.3-1 lists high- and moderate-energy piping systems that are evaluated for the dynamic
effects of piping failures.

Leak-Before-Break (LBB)

LBB evaluations are performed for selected high-energy piping, described below, to demonstrate
that for the piping that meets the LBB criteria, sudden catastrophic failure is not credible. When
evaluations demonstrate that the probability of rupture of such piping is extremely low,
consideration of the dynamic effects of pipe rupture is eliminated from the design basis for such
piping. The LBB evaluations consider normal and abnormal loads and load combinations to
demonstrate compliance with the LBB design criteria.

Tier 1 2.31 Revision 4
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Lines identified below for systems listed in Table 2.3-3 meet the LBB criteria or an evaluation is
performed of the dynamic effects of a rupture of the line:

* Reactor coolant piping

» Reactor coolant piping branch piping with nominal diameter of 6 inches or larger, except
for the steam piping for the pressurizer safety valves and power operated relief valves

* Main steam pipe in PCCV
Component Stress Analysis

Components, component supports, and core support structures are analyzed and designed to
the requirements of the ASME Code Section lll, based on Code classification and ASME Service
Level. The requirements of the ASME Code Section Ill, Subsections NB (Class 1), NC (Class 2),
or ND (Class 3) code are used in component stress analysis. Stress analysis of components
considers design basis loads and load combinations applicable to each system. Component
supports and their attachments for ASME Code Class 1, 2, and 3 components are designed in
accordance with ASME Code Section Ill, Subsection NF up to the interface with a building’s
structure, with jurisdictional boundaries as defined by Subsection NF. The requirements of the
ASME Code Section Ill, Subsection NG are used in core support structure stress analysis.
Additionally, ASME Code Section lll, Class 1 pressure boundary components are subject to
fatigue usage evaluations over the design life of the plant.

Table 2.3-3 lists systems that have ASME Code Section lll, Class 1, 2 and 3 components,
component supports and core support structures.

1.a The ASME Code Section Ill, Class 1 piping systems and components (PSC), for systems
identified in Table 2.3-3, are designed to retain their pressure integrity and functional
capability under internal design and operating pressures and design basis loads.

1.b The usage factors for ASME Code Section Ill Class 1 PSC, for systems identified in
Table 2.3-3, are evaluated for both air and reactor coolant environments.

2.a Deleted.
2.b Deleted.

3. The ASME Code Section Ill, Class 2 and 3 PSC, for systems identified in Table 2.3-3, are
designed to retain their pressure integrity and functional capability under internal design
and operating pressures and design basis loads.

4, Safety-related SSCs are designed to be protected against or qualified to withstand the
dynamic and environmental effects associated with analyses of postulated failures in
high-energy piping and moderate-energy piping systems identified in Table 2.3-1 so that
the reactor can be shut down safely and maintained in a safe, cold shutdown condition
without offsite power.

Tier 1 2.3-2 Revision 4
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5. The high-energy piping systems, including the protective features, and moderate-energy
piping systems are reconciled with the pipe break hazards analyses report(s) to ensure
that the safety-related SSCs are protected against or are qualified to withstand the
dynamic and environmental effects associated with postulated failures of these piping
systems.

2.3.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.3-2 describes the design ITAAC for piping systems and components.

Tier 1 2.3-3 Revision 4
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Table 2.3-1 High and Moderate Energy Piping System Considered for Protection of
Essential Systems(!) (Sheet 1 of 2)

Systems(®)

High-Energy

Moderate-Energy

Reactor coolant system (RCS)

Chemical and volume control system (CVCS)

Safety injection system (SIS)

Residual heat removal system (RHRS(Z) )

Emergency feedwater system (EFWS)(Z)

Feedwater system (FWS)

Main steam supply system (MSS)

Containment spray system (CSS)

Component cooling water system (CCWS)

Spent fuel pit cooling and purification system (SFPCS)

Essential service water system (ESWS)

Gaseous waste management system (GWMS)

Liquid waste management system (LWMS)

Process and Post-accident sampling system (PSS)

Steam generator blowdown system (SGBDS)

Refueling water storage system (RWS)

Primary wakeup water system (PMWS)

Instrument air system (IAS)

Fire protection water supply system (FSS)

Station service air system (SSAS)

Essential chilled water system (ECWS)

Non-essential chilled water system (non-ECWS)

Demineralized water system (DWS)

x| X| X| X| X| X| X| X

Tier 1 2.34
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Table 2.3-1 High and Moderate Energy Piping System Considered for Protection of
Essential Systems(!) (Sheet 2 of 2)

Systems(®) High-Energy Moderate-Energy

Potable and sanitary water system (PSWS) -

Compressed gas system (CGS) -

Emergency gas turbine auxiliary system -

x| X| X| X

Alternate alternating current gas turbine system -

NOTES:

1. High-energy piping includes those systems or portions of systems in which the maximum normal operating
temperature exceeds 200°F or the maximum normal operating pressure exceeds 275 psig. Piping systems or
portions of systems pressurized above atmospheric pressure during normal plant conditions and not identified as
high-energy are considered as moderate-energy. Piping systems that exceed 200°F or 275 psig for 2% or less of
the time during which the system is in operation are considered moderate-energy.

2. The RHRS and EFWS lines are classified as moderate-energy based on the 2% rule. These lines experience
high-energy conditions for less than 2% of the system operation time. The portions of the RHRS from the
connections to the RCS to the first closed valve in each line are high-energy.

3. Systems included on this list are high-energy or moderate-energy fluid systems located in the prestressed
concrete containment vessel, reactor building or power source buildings. Systems that operate at or close to
atmospheric pressure such as ventilation and gravity drains are not included.

Tier 1 2.3-5 Revision 4
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Table 2.3-2

Acceptance Criteria (Sheet 1 of 3)

Piping Systems and Components Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.aThe ASME Code Section I,
Class 1 piping systems and
components (PSC), for
systems identified in Table
2.3-3, are designed to retain
their pressure integrity and
functional capability under
internal design and operating

1.a.i An inspection of the stress
report(s) for the ASME Code,
Section Ill, Class 1 PSC, for
systems identified in Table
2.3-3, will be performed.

1.a.i The stress report(s) exist and

conclude that the design of the
ASME Code Section Il Class 1
PSC, for systems identified in
Table 2.3-3, comply with the
requirements of the ASME Code
Section Il

pressures and design basis 1.a.ii Deleted. 1.a.ii Deleted
loads.

1.b The usage factors for ASME 1.b.i An analysis of the ASME Code, | 1.b.i Report(s) exist and conclude that
Code Section lll Class 1 PSC , Section Ill, Class 1 PSC, for the usage factors for ASME Code
for systems identified in Table systems identified in Table Section Il Class 1 PSC, for
2.3-3, are evaluated for both 2.3-3, will be performed. systems identified in Table 2.3-3,
air and reactor coolant are evaluated for air and reactor
environments. coolant environments.

1.b.ii Deleted. 1.b.ii Deleted.

Tier 1
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Table 2.3-2

Acceptance Criteria (Sheet 2 of 3)

Piping Systems and Components Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.a Deleted.

2.a Deleted.

2.a Deleted.

2.b Deleted.

2.b Deleted.

2.b Deleted.

3. The ASME Code Section llI,

identified in Table 2.3-3, are
designed to retain their
pressure integrity and
functional capability under

pressures and design basis
loads.

Class 2 and 3 PSC, for systems

internal design and operating

3.i An inspection of the stress
report(s) for the ASME Code,
Section Ill, Class 2 and 3 PSC, for
systems identified in Table 2.3-3,
will be performed.

3.i The stress report(s) exist and

conclude that the design of the
ASME Code Section Il Class 2
and 3 PSC, for systems
identified in Table 2.3-3, comply
with the requirements of ASME
Code Section lIl.

3.ii Deleted.

3.ii Deleted.

Tier 1
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Table 2.3-2 Piping Systems and Components Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

4. Safety-related SSCs are 4.i Dynamic effects analysis willbe | 4.i The as-designed pipe break hazard
designed to be protected performed for the high-energy analysis report(s) exist and conclude
against or are qualified to piping systems identified in Table that for each postulated piping failure
withstand the dynamic and 2.3-1. The analysis includes the for the high-energy piping systems
environmental effects evaluation of pipe whip and jet identified in Table 2.3-1: (A) piping
associated with analyses of impingement. stresses in the containment
postulated failures in penetration area are within allowable
high-energy piping and stress limits, (B) pipe whip restraints
moderate-energy piping and jet shield designs can mitigate
systems identified in Table pipe break loads, and (C) loads on
2.3-1 so that the reactor can safety-related SSCs are within design
be shut down safely and load limits.

maintained in a safe, cold

o . 4.ii Environmental effects analysis 4.ii The as-designed pipe break hazard

shutdown condition without . . .

offsite power. w.|II be peﬁormgd for the analysis report(s) exist an.d .concllude
high-energy piping and that for each postulated piping failure
moderate-energy piping systems of the high-energy and
identified in Table 2.3-1. moderate-energy systems identified

in Table 2.3-1, the safety related

The analysis includes the SSCs are protected against or are
evaluation for wetting from qualified to withstand the
spray, flooding, room environmental effects of postulated
pressurization, and temperature failures.
effects, as applicable.

5. The high-energy piping 5. Using the as-designed pipe break | 5. Pipe break hazard analysis report(s)
systems, including the hazard analysis report, inspection exist and conclude that the as-built
protective features, and and reconciliation analysis of the safety-related SSCs are protected
moderate-energy piping as-built high-energy piping, against or are qualified to withstand
systems are reconciled with including the protective features, the effects of postulated pipe failures
the pipe break hazards and moderate-energy piping of the as-built high-energy and
analyses report(s) to ensure systems, and safety-related SSCs moderate-energy piping systems.

that the safety-related SSCs will be performed.
are protected against or are
qualified to withstand the
dynamic and environmental
effects associated with
postulated failures of these
piping systems.
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Table 2.3-3
Systems with ASME Code Section lll, Class 1, 2 and 3 Piping Systems and Components
Tier 1 ASME Code Section Ill Lee! |||
Section System Name ] ) 3
241 Reactor Systems X - - -
242 Reactor Coolant System X X - X
244 Emergency Core Cooling System X X - X
245 Residual Heat Removal System X X X X
246 Chemical and Volume Control System X X X -
2.6.4 Emergency Power Source - - X -
2.7.1.2 |Main Steam Supply System - X X X
2.7.1.9 |Condensate and Feedwater System - X X -
2.7.1.10 |Steam Generator Blowdown System - X X -
2.7.1.11 |Emergency Feedwater System - X X -
2.7.3.1 |Essential Service Water System - - X -
2.7.3.3 | Component Cooling Water System - X X -
2.7.3.5 |Essential Chilled Water System - - X -
2.7.6.3 | Spent Fuel Pit Cooling and Purification System - - X -
2.7.6.4 |Light Load Handling System - X - -
2.7.6.7 |Process and Post-accident Sampling System - X - -
2.7.6.8 |Equipment and Floor Drainage System - - X -
2.11.2 | Containment Isolation System - X X -
2.11.3 |Containment Spray System - X - -
NOTE:
Dash (-) indicates not applicable.
1. An "X" in the LBB column indicates that the system is a candidate for LBB evaluation.
Tier 1 2.3-9 Revision 4
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24 REACTOR SYSTEMS
241 Reactor System
24141 Design Description

The reactor system is a safety-related system that (1) generates heat by controlled nuclear
fission which is transferred to the circulating reactor coolant, (2) provides barriers to contain
radioactivity associated with reactor operation, and (3) provides the primary means for controlling
reactivity and shutting down the reactor.

The reactor system includes the reactor internals (consisting of upper and lower assemblies), the
fuel assemblies, the control rods, the reactor vessel, in-core thermocouples and neutron
detectors, and the control rod drive mechanisms (CRDMs). The reactor vessel has no
penetrations located below the top of the reactor core and is supported by eight steel support
pads, which are integral with the nozzles.

Reactivity is controlled by the use of rod cluster control assemblies and soluble boron in the
primary coolant. Following reactor trip, loss of electrical power to the CRDM coils unlatches each
drive rod, so each rod cluster control assembly drops by gravity to the fully inserted position. The
fuel assembly is designed to preclude damage during normal operation or during anticipated
operational occurrences.

1. Deleted
2. Deleted
3. The functional arrangement of the reactor vessel and internals is as described in the

Design Description of Subsection 2.4.1.1 and as shown in Figure 2.4.1-1, Figure 2.4.1-2,
and Figure 2.4.1-3.

4.a Deleted.

4.b The low alloy steel materials of construction used for the reactor vessel pressure retaining
parts satisfy the fracture toughness requirements of 10 CFR 50 Appendix G and ASME
Code Section ll.

5.a The ASME Code Section Ill components of the reactor system, identified in Table 2.4.1-1,
are fabricated, installed and inspected in accordance with ASME Code Section Il
requirements.

5b The ASME Code Section Il components of the reactor system identified in Table 2.4.1-1
are reconciled with the design requirements.

6. Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.4.1-1, meet ASME Code Section Il requirements for non-destructive examination of
welds.

7. The ASME Code Section Ill components, identified in Table 2.4.1-1, retain their pressure
boundary integrity at their design pressure.

Tier 1 2.41 Revision 4
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8. The seismic Category | equipment identified in Table 2.4.1-1 can withstand seismic
design basis loads without loss of safety function.

9. The reactor internals can withstand flow-induced vibration.

10. The Class 1E equipment identified in Table 2.4.1-1 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

11. Class 1E equipment, identified in Table 2.4.1-1, is powered from its respective Class 1E
division.

12. Separation is provided between redundant divisions of reactor system Class 1E cables,
and between Class 1E cables and non-Class 1E cables.

13. Displays identified in Table 2.4.1-1 are provided in the MCR.

14. Surveillance capsule guide baskets are attached to the core barrel to hold capsules with |
material surveillance specimens.

241.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.1-2 describes the ITAAC for the reactor system.

Tier 1 2.4-2 Revision 4
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Table 2.4.1-1 Equipment Key Attributes
ASME Class 1E/
Code Seismic Qual. for MCR
i (1 )
Equipment Tag No Section Category Harsh Display
lll Class Envir
Fuel assemblies (257) — None | -/- No
Rod cluster control assemblies (69) — None | -/- No
Core support structures — CSs | -/- No
RCCA guide tubes (69) — None | -/- No
Reactor vessel, including all nozzles — 1 | -/- No
Reactor vessel head — 1 | -/- No
Reactor vessel head stud bolt assemblies
— 1 | -/- No
(58)
CRDM pressure housings (69) — 1 | -/- No
ICT-TE-001
Core exit temperature thru — | Yes/Yes Yes
ICT-TE-016
RCS-LE-181 — |
Reactor vessel water level (2) RCS-LE-182 Yes/Yes Yes
Source Range Neutron Flux (2) NIS_ESEZ_OSL o ! Yes/Yes? Yes
Intermediate Range Neutron Flux (2) NIS-QIIBE 6-035, o I Yes/Yes(® Yes |
NIS-NE-041, — |
Power Range Neutron Flux (4) 042, 043, Yes/Yes(? Yes |
044
Wide Range Neutron Flux (2) N'S'E;'OSS' o ! Yes/Yes Yes

Notes:
1. See Figures 2.4.1-1, 2.4.1-2, and 2.4.1-3.

2. Qualification for harsh environment is not required for post-accident environmental condition.

Tier 1
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Table 2.4.1-2

(Sheet 1 of 5)

Reactor System Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. Deleted

1. Deleted

1. Deleted

2. Deleted

2. Deleted

2. Deleted

3. The functional arrangement of
the reactor vessel and internals
is as described in the Design
Description of Subsection 2.4.1.1
and as shown in Figure 2.4.1-1,
Figure 2.4.1-2, and Figure
2.4.1-3.

3. Inspection of the as-built reactor
vessel and internals, excluding
fuel assembilies, will be
performed.

3. The as-built reactor vessel and
internals functional arrangement,
excluding fuel assemblies,
conforms to the functional
arrangement as described in the
Design Description of Subsection
2.4.1.1 and as shown in Figure
2.4.1-1, Figure 2.4.1-2, and Figure
2.4.1-3 with the following
dimensional tolerances:

A: +0.79/-0.79 inches
B: +0.20/-0.40 inches
C: +0.20/-0.20 inches
D: +0.62/-0.20 inches
E: +0.62/-0.20 inches
F: +0.50/-0.24 inches
G: +0.50/-0.24 inches
H: +2.17/-1.34 inches

4.a Deleted.

4.a Deleted.

4.a Deleted.

4.b The low alloy steel materials of
construction used for the reactor

4.b Tests and analyses of the
materials of construction will be

4.b ASME Code Section Il data
report(s) (certified when required

vessel pressure retaining parts performed. by ASME Code) exists and

satisfy the fracture toughness concludes that the low alloy steel

requirements of 10 CFR 50 materials of construction used for

Appendix G and ASME Code the reactor vessel pressure

Section Il retaining parts satisfy the fracture
toughness requirements of ASME
Code Section Ill and the beltline
materials have an initial Charpy
upper-shelf energy of equal to or
greater than 75 ft-lb.
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Table 2.4.1-2

(Sheet 2 of 5)

Reactor System Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

ASME Code Section I
components, identified in Table
2.4.1-1, meet ASME Code
Section Il requirements for
non-destructive examination of
welds.

pressure boundary welds in
ASME Code Section I
components, identified in Table
2.4.1-1, will be performed in
accordance with the ASME Code
Section Il

5.aThe ASME Code Section llI 5.a Inspection of the as-built ASME | 5.a The ASME Code Section Il data
components of the reactor Code Section Il components of reports (certified, when required
system identified in Table the reactor system, identified in by ASME Code) and inspection
2.4.1-1 are fabricated, installed Table 2.4.1-1, will be performed. reports (including N-5 Data
and inspected in accordance Reports where applicable) exist
with ASME Code Section Il and conclude that the as-built
requirements. ASME Code Section I

components of the reactor system
identified in Table 2.4.1-1 are
fabricated, installed, and
inspected in accordance with
ASME Code Section llI
requirements.

5.b The ASME Code Section IlI 5.b A reconciliation analysis of the | 5.b The ASME Code Section llI
components of the reactor components identified in Table design report(s) (certified, when
system identified in Table 2.4.1-1 using as-designed and required by ASME Code) exist
2.4.1-1 are reconciled with the as-built information and ASME and conclude that design
design requirements. Code Section Il design reconciliation has been

report(s) (NCA-3550) will be completed in accordance with the

performed. ASME Code, for the as-built
ASME Code Section IlI
components of the reactor system
identified in Table 2.4.1-1. The
report documents the results of
the reconciliation analysis.

6. Pressure boundary welds in 6. Inspections of the as-built 6. The ASME Code Section Il code

reports exist and conclude that the
ASME Code Section llI
requirements are met for
non-destructive examination of the
as-built pressure boundary welds
in ASME Code Section lll
components identified in Table
2.4.1-1.

7. The ASME Code Section Il
components, identified in Table
2.4.1-1, retain their pressure

boundary integrity at their design

A hydrostatic test will be
performed on the as-built
components, identified in Table
2.4.1-1, required by the ASME

ASME Code Data Report(s) exist
and conclude that the results of the
hydrostatic test of the as-built
components identified in Table

pressure. Code Section Ill to be 2.4.1-1 as ASME Code Section I
hydrostatically tested. conform to the requirements of the
ASME Code Section III.
Tier 1 245 Revision 4
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Table 2.4.1-2

(Sheet 3 of 5)

Reactor System Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

8. The seismic Category |
equipment identified in Table
2.4.1-1 can withstand seismic
design basis loads without loss
of safety function.

8.i Inspections will be performed to
verify that the as-built seismic
Category | equipment identified in
Table 2.4.1-1, excluding fuel
assemblies, is located in a
seismic Category | structure.

8.i The as-built seismic Category |
equipment identified in Table
2.4.1-1, excluding fuel
assemblies, is located in a seismic
Category | structure.

8.ii Type tests, analyses, or a
combination of type tests and
analyses of seismic Category |
equipment identified in Table
2.4.1-1 will be performed using
analytical assumptions, or will be
performed under conditions,
which bound the seismic design
basis requirements.

8.ii A report exists and concludes that
the seismic Category | equipment
identified in Table 2.4.1-1 can
withstand seismic design basis
loads without loss of safety
function.

8.iii Inspections and analyses will be
performed to verify that the
as-built seismic Category |
equipment identified in Table
2.4.1-1, including anchorages,
excluding fuel assemblies, is
seismically bounded by the
tested or analyzed conditions.

8.iii A report exists and concludes that
the as-built seismic Category |
equipment identified in Table
2.4.1-1, including anchorages,
excluding fuel assemblies, is
seismically bounded by the tested
or analyzed conditions.

9. The reactor internals can
withstand flow-induced vibration.

9.i A flow-induced vibration type test
will be performed to measure the
vibration response in the
preoperational test on the first
US-APWR unit.

9.

A report exists and concludes that
the results of the first US-APWR
unit flow-induced vibration test
show that the alternating stress is
acceptably low in comparison with
the limit for high cycle fatigue in
the ASME code.

9.ii A pre-test inspection, a flow test,
and a post-test inspection will be
conducted on the as-built reactor
internals.

9.ii No structural damage is observed
in post-test inspections.

Tier 1
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Table 2.4.1-2

(Sheet 4 of 5)

Reactor System Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

10. The Class 1E equipment
identified in Table 2.4.1-1 as
being qualified for a harsh
environment can withstand the
environmental conditions that
would exist before, during, and
following a design basis
accident without loss of safety
function for the time required to
perform the safety function.

10.i

Type tests or a combination of
type tests and analyses using
the design environmental
conditions, or under the
conditions which bound the
design environmental conditions,
will be performed on Class 1E
equipment identified in Table
2.4.1-1 as being qualified for a
harsh environment.

10.i An equipment qualification data

summary report exists and
concludes that the Class 1E
equipment identified in Table
2.4.1-1 as being qualified for a
harsh environment can withstand
the environmental conditions that
would exist before, during, and
following a design basis accident
without loss of safety function for
the time required to perform the
safety function.

10.ii

Inspection will be performed of
the as-built Class 1E equipment
identified in Table 2.4.1-1 as
being qualified for a harsh
environment and the associated
wiring, cables, and terminations
located in a harsh environment.

10.ii The as-built Class 1E equipment

and the associated wiring, cables,
and terminations identified in
Table 2.4.1-1 as being qualified
for a harsh environment are
bounded by type tests or a
combination of type tests and
analyses.

11. Class 1E equipment, identified | 11. A test will be performed on each | 11. The simulated test signal exists at
in Table 2.4.1-1, is powered division of the as-built Class 1E the as-built Class 1E equipment
from its respective Class 1E equipment identified in Table identified in Table 2.4.1-1 under
division. 2.4.1-1 by providing a simulated test.

test signal only in the Class 1E
division under test.
12. Separation is provided between | 12. Inspections of the as-built Class | 12. Physical separation or electrical

redundant divisions of reactor
system Class 1E cables, and
between Class 1E cables and
non-Class 1E cables.

1E divisional cables will be
performed.

isolation is provided in accordance
with RG 1.75, between the as-built
cables of redundant reactor
system Class 1E divisions and
between Class 1E cables and
non-Class 1E cables.
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Table 2.4.1-2

(Sheet 5 of 5)

Reactor System Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13. Displays identified in Table
2.4.1-1 are provided in the
MCR.

13. Inspection will be performed on
the as-built S-VDU and the as-built
0O-VDU in the MCR for
retrievability of the displays
identified in Table 2.4.1-1, except
for the following displays whose
retrievability will be performed only
on the as-built O-VDU:
NIS-NE-035, 036, 041, 042, 043
and 044.

13. Displays identified in Table 2.4.1-1
can be retrieved on the as-built
S-VDU and the as-built O-VDU in
the MCR, except for the following
displays which can be retrieved
only on the as-built O-VDU in the
MCR:

NIS-NE-035, 036, 041, 042, 043
and 044.

14.i Surveillance capsule guide
baskets are attached to the core
barrel to hold capsules with
material surveillance

14.i Inspection of the as-built core
barrel will be performed for the
existence of the surveillance
capsule guide baskets.

14.i Four surveillance capsule guide
baskets are attached to the as-built
core barrel as described in the
design basis.

specimens.

14.ii Analysis and inspection will be 14.ii Six surveillance capsules are
performed to determine the provided at the location in the
existence and location of the as-built surveillance capsule guide
surveillance capsules in the baskets determined by the
as-built surveillance capsule analysis.
baskets.
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LEGEND:

CRDM = control rod drive mechanism

ICIS = in-core instrumentation system

Thermocouple Nozzle

CRDM ICIS Nozzle

Guide Tube
ICIS Thimble Assembly Upper Core Support
Inlet Nozzle e
S Outlet Nozzle
Upper Core Support Column
Upper Core Plate
Neutron Reflector

Core Barrel

Irradiation Specimen Guide

Fuel Assembly
ICIS Detector Guide Thimble

Reactor Vessel

Lower Core Support Plate

Diffuser Plate

Figure 2.4.1-1 Reactor General Assembly
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Rod Cluster Position

Fuel Assembly

Neutron Reflector

Figure 2.4.1-2 Arrangement of Fuel and Rod Cluster Control Assemblies

Tier 1 2.4-10 Revision 4



2.4 REACTOR SYSTEMS US-APWR Design Control Document
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Figure 2.4.1-3 Reactor Vessel
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242 Reactor Coolant System (RCS)
24.21 Design Description

The purpose and primary function of the reactor coolant system (RCS) are to provide reactor
cooling by transferring the heat generated in the reactor core to the secondary side of steam
generators (SGs).

The RCS is a safety-related system. Besides cooling the reactor core, the RCS’s significant
safety functions include the following;

* Forming the reactor coolant pressure boundary

* Providing overpressure protection via the pressurizer safety valves

* Providing depressurization during design bases events

* Providing coastdown flow by reactor coolant pump (RCP) rotating inertia

* Providing the containment isolation function, as described in Subsection 2.11.2, of the piping
that penetrates the containment.

As shown in Figures 2.4.2-1 and 2.4.2-2, the major components of the RCS are four SGs, four
RCPs, one pressurizer, and the reactor coolant piping and valves. (Note that the reactor vessel is
addressed in Subsection 2.4.1.)

Tables 2.4.2-2 and 2.4.2-3 provide information on design characteristics of system components
and system piping, respectively.

1.a Deleted.
1.b Deleted.
2. The functional arrangement of the RCS is as described in the Design Description of

Subsection 2.4.2.1 and in Table 2.4.2-1, and as shown in Figures 2.4.2-1 and 2.4.2-2.
3.a Deleted.
3.b Deleted.

4.a.i The ASME Code Section Il components of the RCS, identified in Table 2.4.2-2, are
fabricated, installed and inspected in accordance with ASME Code Section lli
requirements.

4.a.ii The ASME Code Section Ill components of the RCS identified in Table 2.4.2-2 are
reconciled with the design requirements.

4.b.i The ASME Code Section Il piping of the RCS, including supports, identified in Table
2.4.2-3, is fabricated, installed, and inspected in accordance with ASME Code Section llI
requirements.
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4.b.ii The ASME Code Section Il piping of the RCS, including supports, identified in Table
2.4.2-3 is reconciled with the design requirements.

5.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.4.2-2, meet ASME Code Section Il requirements for non-destructive examination of
welds.

5b Pressure boundary welds in ASME Code Section Il piping, identified in Table 2.4.2-3,
meet ASME Code Section Ill requirements for non-destructive examination of welds.

6.a The ASME Code Section Ill components, identified in Table 2.4.2-2, retain their pressure
boundary integrity at their design pressure.

6.b The ASME Code Section lll piping, identified in Table 2.4.2-3, retains its pressure
boundary integrity at its design pressure.

7. The seismic Category | equipment, identified in Table 2.4.2-2, can withstand seismic
design basis loads without loss of safety function.

8. The seismic Category | piping, including supports, identified in Table 2.4.2-3 can
withstand seismic design basis loads without a loss of its safety function.

9.a The Class 1E equipment identified in Table 2.4.2-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

9.b Class 1E equipment, identified in Table 2.4.2-2, is powered from its respective Class 1E
division.

9.c Separation is provided between redundant divisions of RCS Class 1E cables, and
between Class 1E cables and non-Class 1E cables.

10.a The pressurizer safety valves identified in Table 2.4.2-2 provide overpressure protection
in accordance with the ASME Code Section Il

10.b  Each RCP flywheel assembly can withstand a design overspeed condition.

10.c  RCPs have a rotating inertia to provide RCS flow coastdown on loss of power to the
pumps.

10.d The RCS provides circulation of coolant through the reactor core.
10.e  The RCS provides the means to control system pressure.

11.a  Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.4.2-4.
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11.b

12.a

12.b

13.a

13.b

14.

15.

16.

17.

2.4.2.2

The remotely operated valves identified in Table 2.4.2-2 as having PSMS control perform
an active safety function after receiving a signal from PSMS.

The remotely operated valves identified in Table 2.4.2-2 as having an active safety
function can perform an active safety function to change position as indicated in the table
under expected ranges of fluid flow, differential pressure, electrical conditions, and
temperature conditions up to and including design-basis conditions.

After loss of motive power, the remotely operated valves, identified in Table 2.4.2-2,
assume the indicated loss of motive power position.

Controls are provided in the MCR to start and stop the reactor coolant pumps identified in
Table 2.4.2-4.

The pumps identified in Table 2.4.2-2 as having PSMS control perform an active safety
function after receiving a signal from PSMS.

Alarms and displays identified in Table 2.4.2-4 are provided in the MCR.

Alarms, displays and controls identified in Table 2.4.2-4 are provided in the RSC.

The piping identified in Table 2.4.2-3 as designed for leak-before-break (LBB) meets the
LBB criteria, or an evaluation is performed of the protection from the dynamic effects of a

rupture of the piping.

Controls are provided in the MCR to start and stop the pressurizer heaters identified in
Table 2.4.2-4.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.2-5 describes the ITAAC for the RCS.

The ITAAC associated with the RCS equipment, components, and piping that comprise a portion
of the CIS are described in Table 2.11.2-2.

Tier 1
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Table 2.4.2-1 Reactor Coolant System Location of Equipment and Piping
System and Components Location
Pressurizer Containment

Steam generators

Containment

Reactor coolant pumps

Containment

Pressurizer piping upstream of and including the pressurizer safety valves
RCS-SRV-120,121,122,123, safety depressurization valves RCS-MOV-117A,B, and
depressurization valve RCS-MOV-119

Containment

Reactor vessel head vent piping upstream of and including the reactor vessel head
vent valves RCS-MOV-003A,B

Containment

Pressurizer piping downstream of and excluding pressurizer safety valves

Containment

Pressurizer piping downstream of and excluding safety depressurization valves

Containment

Pressurizer piping downstream of and excluding depressurization valves

Containment

Reactor vessel head vent line piping downstream of and excluding the reactor vessel
head vent valves

Containment

Reactor coolant piping drain piping upstream of and including the second drain stop
valves RCS-VLV-023A,B,C,D

Containment

Reactor coolant piping

Containment

Pressurizer surge line piping

Containment

Pressurizer spray line piping

Containment

Tier 1
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Table 2.4.2-2 Reactor Coolant System Equipment Characteristics (Sheet 1 of 3)

ASME A Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. for Safety
Section Category | . Control . Power
Valve Harsh Envir. Function L
Il Class Position
ECCS
Reactor coolant pumps RCS-MPP-001A,8B,C, 1 Yes — No/No Agtugtlon Stop —
D coincident
with RT (P-4)
Pressurizer RCS-MTK-002 1 Yes — —/— — — —
Steam Generators 1 — |
(primary side) RCS-MHX-001 A, B, v ) -
es — / —
Steam Generators C.D — — |
. 2
(secondary side)
Transfer
. RCS-SRV- Open/
Pressurizer safety valves 120,121,122,123 1 Yes — —— — Transfer —
Closed
Transfer
Safety depressurization RCS-MOV-117 A, B 1 Yes Yes Yes/Yes Remote Open/ As Is
valves Manual Transfer
Closed
Transfer
Remote Open/
SDV block valves RCS-MOV-116 A, B 1 Yes Yes Yes/Yes As Is |
Manual Transfer
Closed
Depressurization valve RCS-MOV-118 1 Yes Yes Yes/Yes — — As Is |
Depressurization valve RCS-MOV-119 1 Yes Yes Yes/Yes — — As Is |
Pressurizer spray valves RCS-PCV-061 A, B 1 Yes Yes No/No — — Closed
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Table 2.4.2-2 Reactor Coolant System Equipment Characteristics (Sheet 2 of 3)
ASME _ Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. for Safety
Section Category | . Control . Power
Valve Harsh Envir. Function iee
lll Class Position
Pressurizer spray block
RCS-MOV-111 A, B 1 Yes Yes No/No — — As Is
valves
Pressurizer spray bypass RCS-VLV-112 A, B 1 Yes No —— — — -
valves
Letdown line stop valve RCS-VLV-021 1 Yes No —/— — — —
Regctor Coolant Piping First RCS-VLV-022 A, B, C, 1 Yes No - . . .
Drain Stop Valves D
Reactor Coolant Piping RCS-VLV-023 A, B, C,
Second Drain Stop Valves D 1 Yes No —= T - -
Cavily/RGS water level RCS-VLV-024, 025 1 Yes No —— — — —
meter line stop valves
Transfer
R'eactor Vessel Head Vent RCS-MOV-002 A, B, 1 Yes Yes Yes/Yes Remote Open/ As Is
First Valves Manual Transfer
Closed
Transfer
Reactor Vessel Head Vent RCS-MOV-003 A, B 1 Yes Yes Yes/Yes Remote Open/ As Is
Second Valves Manual Transfer
Closed
RCS-FT-022, 023,
024, 025, 032, 033,
Reactor Coolant Flow 034, 035, 042, 043, — Yes — Yes/Yes(") — — —
044, 045, 052, 053,
054, 055
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Table 2.4.2-2 Reactor Coolant System Equipment Characteristics (Sheet 3 of 3)
ASME . Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. for Safety
Section Category | . Control . Power
Valve Harsh Envir. Function i
Il Class Position
Pressurizer Water Level RCS-LT-O(? 614 062, 083, — Yes — Yes/Yes — — —
RCS-PT-020, 030,
Reactor Coolant Pressure 040, 050 — Yes — Yes/Yes — — —
. RCS-PT-061, 062,
Pressurizer Pressure 063, 064 — Yes — Yes/Yes — — —
Reactor Coolant Hot Leg RCS-TE-020, 030, . Yes . Yes/Yes . . .
Temperature (Wide Range) 040, 050
Reactor Coolant Cold Leg RCS-TE-025, 035, . Yes . Yes/Yes o o o
Temperature (Wide Range) 045, 055
RCS-TE-021A, 021B,
021C, 031A, 031B,
?:;Ct:rra?jr‘;'?gg':r‘;hign 0 031C, 041A, 041B, — Yes — Yes/Yes — — —
P 9 041C, 051A, 0518,
051C
Reactor Coolant Cold Leg RCS-TE-021D, 031D, . Yes . Yes/Yes . . .
Temperature (Narrow Range) 041D, 051D
RCS-SE-028A, 038A
3 ’ _ _ (1) _ _ _
Reactor Coolant Pump Speed 048A, 058A Yes Yes/Yes
NOTE:
Dash (-) indicates not applicable
1. Qualification for harsh environment is not required for post-accident environmental condition.
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Table 2.4.2-3 Reactor Coolant System Piping Characteristics

L ASME. Code | | cakBefore Seismic
Pipe Line Name Section Il Break’ Cateqory |
Class rea gory
Pressurizer piping upstream of and including the
pressurizer safety valves RCS-SRV-120,121,122,123, 1 No Yes
safety depressurization valves RCS-MOV-117A,B, and
depressurization valves RCS-MOV-119
Reactor vessel head vent piping upstream of and including 1 No Yes
the reactor vessel head vent valves RCS-MOV-003A,B
Pressurizer piping downstream of and excluding . No No
pressurizer safety valves RCS-SRV-120,121,122,123
Pressurizer piping downstream of and excluding safety o No No
depressurization valves RCS-MOV-117A,B
Pressurizer piping downstream of and excluding . No No
depressurization valve RCS-MOV-119
Reactor vessel head vent line piping downstream of and
excluding the reactor vessel head vent valves RCS-MOV- — No No
003A,B
Reactor coolant piping drain piping upstream of and
including the second drain stop valves 1 No Yes
RCS-VLV-023A,B,C,.D
Reactor coolant piping 1 Yes Yes
Pressurizer surge line piping 1 Yes Yes
Pressurizer spray line piping 1 No Yes

Note: Dash (-) indicates not applicable

1. A "Yes" in the Leak Before Break column indicates that the pipe is a candidate for LBB evaluation.
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Table 2.4.2-4 Reactor Coolant System Equipment Alarms,
Displays, and Control Functions

. MCR/RSC MCR MCR/RSC RSC
Equipment/Instrument Name Alarm Disbl Control Displ
Isplay Function Isplay
Reactor Coolant Pumps No Yes Yes Yes
Pressurizer Heaters No Yes Yes Yes
Pressurizer Safety Valve No Yes No Yes
Safety Depressurization Valves
RCS-SRV-120, 121, 122, 123 No Yes ves Yes
SDV block valves No Yes Yes Yes
Depressurization Valves No Yes Yes Yes
Reactor Vessel Head Vent Valves No Yes Yes Yes
Reactor Coolant Flow
RCS-FT-022,023,024,025, 032,033,034,035, Yes Yes No Yes
042,043,044,045, 052,053,054,055
Reactor Coolant Pump Speed Yes v No v
RCS-SE-028A, 038A, 048A, 058A es es
Pressurizer Pressure Yes v No v
RCS-PT-061,062,063,064 es es
Pressurizer Water Level
RCS-LT-061,062,063,064 Yes Yes No Yes
Reactor Coolant Hot Leg Temperature (Wide Range)
RCS-TE-020, 030, 040, 050 No Yes No Yes
Reactor Coolant Cold Leg Temperature (Wide Range)
RCS-TE-025, 035, 045, 055 No Yes No Yes
Reactor Coolant Hot Leg Temperature
(Narrow Range) — — — —
RCS-TE-021A,B,C, 031A,B,C, 041A,B,C, 051A,B,C
Reactor Coolant Cold Leg Temperature
(Narrow Range) — — — —
RCS-TE-021D, 031D, 041D, 051D
Reactor Coolant Pressure
RCS-PT-020, 030, 040, 050 No Yes No Yes
Reactor Vessel Water Level
RCS-LE-181,182 No Yes No Yes
Note: Dash (-) indicates not applicable
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Table 2.4.2-5 Reactor Coolant System Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 1 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1a. Deleted 1a. Deleted 1a. Deleted

1b. Deleted 1b. Deleted 1b. Deleted

2. The functional arrangement of |2.  Inspection of the as-built RCS (2.  The as-built RCS conforms to the
the RCS is as described in the will be performed. functional arrangement as
Design Description of described in the Design
Subsection 2.4.2.1 and in Table Description of Subsection 2.4.2.1
2.4.2-1, and as shown in and in Table 2.4.2-1, and as
Figures 2.4.2-1 and 2.4.2-2. shown in Figures

2.4.2-1 and 2.4.2-2.

3a. Deleted 3a. Deleted 3a. Deleted

3b. Deleted 3b. Deleted 3b. Deleted

4.a.i The ASME Code Section IlI 4.a.i Inspection of the as-built ASME |4.a.i The ASME Code Section Il data
components of the RCS, Code Section lll components of report(s) (certified, when required
identified in Table 2.4.2-2, are the RCS, identified in Table by ASME Code) and inspection
fabricated, installed and 2.4.2-2, will be performed. reports (including N-5 Data
inspected in accordance with Reports where applicable) exist
ASME Code Section lll and conclude that the as-built
requirements. ASME Code Section Il

components of the RCS identified
in Table 2.4.2-2 are fabricated,
installed, and inspected in
accordance with ASME Code
Section Ill requirements.

4.a.ii The ASME Code Section IlI 4.a.ii A reconciliation analysis of the |4.a.ii The ASME Code Section Ill
components of the RCS components identified in Table design report(s) (certified, when
identified in Table 2.4.2-2 are 2.4.2-2 using as-designed and required by ASME Code) exist
reconciled with the design as-built information and ASME and conclude that design
requirements. Code Section Il design reconciliation has been completed

report(s) (NCA-3550) will be in accordance with the ASME
performed. Code, for the as-built ASME Code

Section Il components of the
RCS identified in Table 2.4.2-2.
The report documents the results
of the reconciliation analysis.
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Table 2.4.2-5

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 2 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

4.b.i The ASME Code Section lll
piping of the RCS, including
supports, identified in Table
2.4.2-3, is fabricated,
installed, and inspected in
accordance with ASME
Code Section Ill
requirements.

4.b.i Inspection of the as-built
ASME Code Section Ill piping
of the RCS, including
supports, identified in Table
2.4.2-3, will be performed.

4.b.i The ASME Code Section Il data

report(s) (certified when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section Il piping of
the RCS, including supports,
identified in Table 2.4.2-3 is
fabricated, installed, and
inspected in accordance with
ASME Code Section IlI
requirements.

4.b.ii The ASME Code Section IlI
piping of the RCS, including
supports, identified in Table
2.4.2-3 is reconciled with
the design requirements.

4.b.ii A reconciliation analysis of
the piping of the RCS,
including supports, identified
in Table 2.4.2-3, using
as-designed and as-built
information and ASME Code
Section Il design report(s)
(NCA-3550) will be
performed.

4.b.ii The ASME Code Section Il design

report(s) (certified, when required
by ASME Code) exist and
conclude that design reconciliation
has been completed in
accordance with the ASME Code,
for the as-built ASME Code
Section Il piping of the RCS,
including supports, identified in
Table 2.4.2-3. The report
documents the results of the
reconciliation analysis.

5.a Pressure boundary welds in
ASME Code Section llI
components, identified in
Table 2.4.2-2, meet ASME
Code Section Il
requirements for
non-destructive
examination of welds.

5.a Inspections of the as-built
pressure boundary welds in
ASME Code Section IlI
components identified in
Table 2.4.2-2, will be
performed in accordance with
the ASME Code Section Il

5.a

The ASME Code Section Il code
reports exist and conclude that the
ASME Code Section I
requirements are met for
non-destructive examination of the
as-built pressure boundary welds
in ASME Code Section Il
components identified in Table
2.4.2-2.

5.b Pressure boundary welds in
ASME Code Section Il
piping, identified in Table
2.4.2-3, meet ASME Code
Section Il requirements for
non-destructive
examination of welds.

5.b Inspections of the as-built
pressure boundary welds in
ASME Code Section Il piping
identified in Table 2.4.2-3 will
be performed in accordance
with the ASME Code Section
Il

5.b

The ASME Code Section Il code
reports exist and conclude that the
ASME Code Section llI
requirements are met for
non-destructive examination of the
as-built pressure boundary welds
in ASME Code Section Il piping
identified in Table 2.4.2-3.
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Table 2.4.2-5

Criteria (Sheet 3 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

performed to verify that the
as-built seismic Category |
equipment identified in Table
2.4.2-2,including anchorages, is
seismically bounded by the
tested or analyzed conditions.

6.a The ASME Code Section lll | 6.a A hydrostatic test will be 6.a ASME Code Data Report(s)
components, identified in performed on the as-built exist and conclude that the
Table 2.4.2-2, retain their components, identified in Table results of the hydrostatic test of
pressure boundary integrity 2.4.2-2, required by the ASME the as-built components
at their design pressure. Code Section Il to be identified in Table 2.4.2-2 as

hydrostatically tested. ASME Code Section I
conform to the requirements of
the ASME Code Section Ill.

6.b The ASME Code Section lll | 6.b A hydrostatic test will be 6.b ASME Code Data Report(s)
piping, identified in Table performed on the as-built piping, exist and conclude that the
2.4.2-3, retains its pressure identified in Table 2.4.2-3, results of the hydrostatic test of
boundary integrity at its required by the ASME Code the as-built piping identified in
design pressure. Section Il to be hydrostatically Table 2.4.2-3 as ASME Code

tested. Section Il conform to the
requirements of the ASME
Code Section Il

7.  The seismic Category | 7.i Inspections will be performedto | 7.i The as-built seismic Category |
equipment, identified in verify that the as-built seismic equipment identified in Table
Table 2.4.2-2, can Category | equipment identified 2.4.2-2 is located in a seismic
withstand seismic design in Table 2.4.2-2 is located in a Category | structure.
basis loads without loss of seismic Category | structure.
safety function. 7.ii Type tests, analyses, or a 7.i  Areport exists and concludes

combination of type tests and that the seismic Category |
analyses of seismic Category | equipment identified in Table
equipment identified in Table 2.4.2-2 can withstand seismic
2.4.2-2 will be performed using design basis loads without loss
analytical assumptions, or will of safety function.
be performed under conditions,
which bound the seismic design
basis requirements.

7.ii Inspections and analyses willbe | 7.iii A report exists and concludes

that the as-built seismic
Category | equipment
identified in Table 2.4.2-2,
including anchorages, is
seismically bounded by the
tested or analyzed conditions.
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Table 2.4.2-5 Reactor Coolant System Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 4 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

8.  The seismic Category | 8.i Inspections will be performed 8.i  The as-built seismic Category |
piping, including supports, to verify that the as-built piping, including supports,
identified in Table 2.4.2-3 seismic Category | piping, identified in Table 2.4.2-3 is
can withstand seismic including supports, identified supported by a seismic
design basis loads without in Table 2.4.2-3 is supported Category | structure(s).

a loss of its safety function. by a seismic Category |
structure(s).

8.ii Inspections and analyses will 8.ii  An equipment qualification data
be performed to verify that the summary report exists and
as-built seismic Category | concludes that the as-built
piping, including supports, seismic Category | piping,
identified in Table 2.4.2-3 can including supports, identified in
withstand seismic design Table 2.4.2-3 can withstand
basis loads without a loss of seismic design basis loads
its safety function. without a loss of its safety

function.

9.a The Class 1E equipment 9.a.i Type tests or a combination 9.a.i A report exists and concludes
identified in Table 2.4.2-2 of type tests and analyses that the Class 1E equipment
as being qualified for a using the design identified in Table 2.4.2-2 as
harsh environment can environmental conditions, or being qualified for a harsh
withstand the environmental under the conditions which environment can withstand the
conditions that would exist bound the design environmental conditions that
before, during, and environmental conditions, will would exist before, during, and
following a design basis be performed on the Class 1E following a design basis
accident without loss of equipment identified in Table accident without loss of safety
safety function for the time 2.4.2-2 as being qualified for a function for the time required to
required to perform the harsh environment. perform the safety function.

safety function. 9.a.ii Inspection will be performed of | 9.a.ii The as-built Class 1E equipment

the as-built Class 1E and the associated wiring,
equipment identified in table cables, and terminations
2.4.2-2 as being qualified for a identified in Table 2.4.2-2 as
harsh environment and the being qualified for a harsh
associated wiring, cables, and environment are bounded by
terminations located in a type tests or a combination of
harsh environment. type tests and analyses.

9.b Class 1E equipment, 9.b A test will be performed on 9.b The simulated test signal exists
identified in Table 2.4.2-2, is each division of the as-built at the as-built Class 1E
powered from its respective Class 1E equipment identified equipment identified in Table
Class 1E division. in Table 2.4.2-2 by providing a 2.4.2-2 under test.

simulated test signal only in
the Class 1E division under
test.
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Table 2.4.2-5

Criteria (Sheet 5 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9.c Separation is provided 9.c Inspections of the as-built 9.c Physical separation or electrical
between redundant Class 1E divisional cables will isolation is provided in
divisions of RCS Class 1E be performed. accordance with RG 1.75,
cables, and between Class between the as-built cables of
1E cables and non-Class redundant RCS Class 1E
1E cables. divisions and between Class 1E

cables and non-Class 1E
cables.

10.a The pressurizer safety 10.a.i Inspections of the 10.a.i The minimum capacity of each
valves identified in Table pressurizer safety valves pressurizer safety valve
2.4.2-2 provide identified in Table 2.4.2-2 will identified in Table 2.4.2-2 is
overpressure protection in be conducted to confirm that greater than or equal to
accordance with the ASME the value of the ASME Code 432,000 Ib/hr.

Code Section 111 nameplate rating is greater
than or equal to system relief
requirements.
10.a.ii Tests in accordance with 10.a.ii The pressurizer safety valves
ASME Code Section Ill of the identified in Table 2.4.2-2 have
pressurizer safety valves a set pressure of > 2435 psig
identified in Table 2.4.2-2 will and < 2485 psig.
be performed to confirm set
pressure.

10.b Each RCP flywheel 10.b Tests of each as-built RCP 10.b Each as-built RCP flywheel
assembly can withstand a flywheel assembly will be assembly can withstand an
design overspeed condition. performed at overspeed overspeed condition of no less

conditions. than 125% of operating speed.

10.c RCPs have arotatinginertia | 10.c Tests will be performed to 10.c The RCP flow coastdown
to provide RCS flow determine the RCP flow provides RCS flows greater than
coastdown on loss of power coastdown curve. or equal to the flow shown in
to the pumps. Figure 2.4.2-3.

10.d The RCS provides 10.d Tests and analyses to 10.d A report exists and concludes
circulation of coolant measure RCS flow with the that the calculated reactor
through the reactor core. as-built four reactor coolant coolant flow rate per loop with

pumps operating at no-load 10% steam generator plugging
RCS pressure and is at least 112,000 gallons per
temperature conditions will be minute.

performed. Analyses will be

performed to convert the

measured pre-fuel load flow to

post-fuel load flow with 10%

steam generator tube

plugging.
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Table 2.4.2-5

Criteria (Sheet 6 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

10.e The RCS provides the

means to control system
pressure.

10.e Inspections will be performed to
verify the rated capacity of the
as-built pressurizer heater
backup groups A, B, C, and D

10.e Each as-built pressurizer
heater backup group (A, B, C,
and D) has a rated capacity of
at least 120 kW.

11.a Controls are provided in the

MCR to open and close the
remotely operated valves
identified in Table 2.4.2-4.

11.a.i Tests will be performed for
MCR control capability of the
remotely operated valves,
identified in Table 2.4.2-4, on
the as-built S-VDU.

11.a.i MCR controls for the
remotely operated valves,
identified in Table 2.4.2-4, on
the as-built S-VDU provide
the necessary output from the
PSMS to open and close the
respective valves.

11.a.ii Tests will be performed on the
as-built remotely operated
valves identified in Table
2.4.2-4 using controls on the
as-built O-VDU in the MCR.

11.a.ii Controls on the as-built
O-VDU in the MCR open and
close the as-built remotely
operated valves identified in
Table 2.4.2-4 with the MCR
control function.

11.b The remotely operated

valves identified in Table
2.4.2-2 as having PSMS
control perform an active
safety function after
receiving a signal from
PSMS.

11.b Tests will be performed on the
as-built remotely operated
valves identified in Table 2.4.2-2
using simulated signals.

11.b The as-built remotely operated
valves identified in Table
2.4.2-2 as having PSMS
control perform the active
function identified in the table
after receiving a simulated
signal.
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Table 2.4.2-5

Criteria (Sheet 7 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

12.a The remotely operated
valves identified in Table

change position as
expected ranges of fluid
electrical conditions, and

to and including
design-basis conditions.

2.4.2-2 as having an active
safety function can perform
an active safety function to
indicated in the table under

flow, differential pressure,

temperature conditions up

12.a.i Type tests, ora
combination of type tests
and analyses, of the
remotely operated valves
identified in Table 2.4.2-2
as having an active safety
function will be performed
that demonstrate the
capability of the valve to
operate under expected
ranges of fluid flow,
differential pressure,
electrical conditions, and
temperature conditions up
to and including
design-basis conditions.

12.a.i A report exists and
concludes that each
remotely operated valve
identified in Table 2.4.2-2
as having an active safety
function changes position
as indicated in Table
2.4.2-2 under expected
ranges of fluid flow,
differential pressure,
electrical conditions, and
temperature conditions up
to and including
design-basis conditions.

12.a.ii Tests of the as-built
remotely operated valves
identified in Table 2.4.2-2
as having an active safety
function will be performed
under preoperational flow,
differential pressure, and
temperature conditions.

12.a.ii Each as-built remotely
operated valve identified in
Table 2.4.2-2 as having an
active safety function
changes position as
indicated in Table 2.4.2-2
under preoperational test
conditions.

12.a.iii Inspections will be
performed of the as-built
remotely operated valves
identified in Table 2.4.2-2
as having an active safety
function.

12.a.iii Each as-built remotely
operated valve identified in
Table 2.4.2-2 as having an
active safety function is
bounded by the type tests,
or a combination of the
type tests and analyses.

the remotely operated

2.4.2-2, assume the
indicated loss of motive
power position.

12.b After loss of motive power,

valves, identified in Table

12.b Tests of the as-built
remotely operated valves
identified in Table 2.4.2-2
will be performed under the
conditions of loss of motive
power.

12.b Upon loss of motive power,
each as-built remotely
operated valve identified in
Table 2.4.2-2 assumes the
indicated loss of motive
power position.
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Table 2.4.2-5

Criteria (Sheet 8 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
13.a Controls are provided inthe | 13.a.i Tests will be performed for | 13.a.i MCR controls for the
MCR to start and stop the MCR control capability of reactor coolant pumps,
reactor coolant pumps the reactor coolant pumps, identified in Table 2.4.2-4,
identified in Table 2.4.2-4. identified in Table 2.4.2-4, on the as-built S-VDU
on the as-built S-VDU. provide the necessary
output from the PSMS to
start and stop the
respective pumps.

13.a.ii Tests will be performed on | 13.a.iiControls on the as-built
the as-built reactor coolant O-VDU in the MCR start
pumps identified in Table and stop the as-built
2.4.2-4 using controls on reactor coolant pumps
the as-built O-VDU in the identified in Table 2.4.2-4.
MCR.

13.b The pumps identified in 13.b Tests will be performed on 13.b The as-built pumps
Table 2.4.2-2 as having the as-built pumps identified identified in Table 2.4.2-2
PSMS control perform an in Table 2.4.2-2 using as having PSMS control
active safety function after simulated signals. perform the active function
receiving a signal from identified in the table after
PSMS. receiving a simulated
signal.
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Table 2.4.2-5 Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Criteria (Sheet 9 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14. Alarms and displays
identified in Table 2.4.2-4
are provided in the MCR.

14.i Inspection will be performed
on the as-built A-VDU in the
MCR for retrievability of the
alarms identified in Table
2.4.2-4.

14.i Alarms identified in Table

2.4.2-4 can be retrieved on
the as-built A-VDU in the
MCR.

14.ii Inspection will beperformed
on the as-built S-VDU and
the as-built O-VDU in the
MCR for retrievability of the
displays identified in Table
2.4.2-4, except for the
following displays whose
retrievability will be
performed only on the
as-built O-VDU in the MCR:
RCS-SRV-120, 121, 122,
123; RCS-FT-022, 023,
024, 025, 032, 033, 034,
035, 042, 043, 044, 045,
052, 053, 054, 055;
RCS-SE-028A, 038A,
048A, 058A; RCS-PT-061,
062, 063 and 064.

14.ii Displays identified in Table

2.4.2-4 can be retrieved on
the as-built S-VDU and the
as-built O-VDU in the MCR,
, except for the following
displays which can be
retrieved only on the
as-built O-VDU in the MCR:
RCS-SRV-120, 121, 122,
123; RCS-FT-022, 023,
024, 025, 032, 033, 034,
035, 042, 043, 044, 045,
052, 053, 054, 055;
RCS-SE-028A, 038A,
048A, 058A; RCS-PT-061,
062, 063 and 064.
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Table 2.4.2-5

Criteria (Sheet 10 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

15.

Alarms, displays and
controls identified in Table
2.4.2-4 are provided in the
RSC.

15.i Inspection will be performed | 15.i Alarms identified in Table
on the as-built O-VDU in the 2.4.2-4 can be retrieved on
RSC for retrievability of the the as-built O-VDU in the
alarms identified in Table RSC.
2.4.2-4.

15.ii Inspection will be performed | 15.ii Displays identified in Table

on the as-built S-VDU and
the as-built O-VDU in the
RSC for retrievability of the
displays identified in Table
2.4.2-4, except for the
following displays whose
retrievability will be
performed only on the
as-built O-VDU in the RSC:
RCS-SRV-120, 121, 122,
123; RCS-FT-022, 023,
024, 025, 032, 033, 034,
035, 042, 043, 044, 045,
052, 053, 054, 055;
RCS-SE-028A, 038A,
048A, 058A; and
RCS-PT-061, 062, 063 and
064.

2.4.2-4 can be retrieved on
the as-built S-VDU and the
as-built O-VDU in the RSC,
except for the following
displays which can be
retrieved only on the
as-built O-VDU in the RSC:
RCS-SRV-120, 121, 122,
123; RCS-FT-022, 023,
024, 025, 032, 033, 034,
035, 042, 043, 044, 045,
052, 053, 054, 055;
RCS-SE-028A, 038A,
048A, 058A; RCS-PT-061,
062, 063 and 064.

15.iii Tests will be performed for

RSC control capability of
equipment, identified in
Table 2.4.2-4, on the
as-built S-VDU.

15.iii RSC controls for equipment,

identified in Table 2.4.2-4,
on the as-built S-VDU
provide the necessary
output from the PSMS to
operate the respective
equipment.

15.iv Tests will be performed on

the as-built equipment,
identified in Table 2.4.2-4,
using controls on the
as-built O-VDU in the RSC.

15.iv Controls on the as-built

O-VDU in the RSC operate
the as-built equipment
identified in Table 2.4.2-4
with an RSC control
function.
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Table 2.4.2-5

Criteria (Sheet 11 of 12)

Reactor Coolant System Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.4.2-3 as designed for
leak-before-break (LBB)

piping.

16. The piping identified in Table

meets the LBB criteria, or an
evaluation is performed of the
protection from the dynamic
effects of a rupture of the

16.

Inspections and analyses of
the as-built piping identified in
Table 2.4.2-3 will be
performed.

16.

For piping identified in Table
2.4.2-3 that meets the LBB
criteria, an LBB evaluation
report exists and concludes that
the LBB acceptance criteria are
met by the as-built piping
identified in Table 2.4.2-3
including material and material
specifications, pipe geometry,
support location and their
characteristics, location and
weight of components such as
valves.

For piping identified in Table
2.4.2-3 as a candidate for LBB
but does not meet LBB criteria,
an as-designed pipe break
hazard analysis report(s) exists
and concludes that for each
postulated piping failure:

i. Piping stresses in the
containment penetration area
are within allowable stress
limits,

ii. Pipe whip restraints and jet
shield designs can mitigate
pipe break loads,

iii. Loads on safety-related
SSCs are within design load
limits.

iv.The safety related SSCs are
protected against or are
qualified to withstand the
environmental effects of
postulated failures.

Tier 1

2.4-31

Revision 4




2.4 REACTOR SYSTEMS US-APWR Design Control Document

Table 2.4.2-5 Reactor Coolant System Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 12 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
17. Controls are provided in the 17.i Tests will be performed for 17.i MCR controls for the
MCR to start and stop the MCR control capability of the pressurizer heaters, identified
pressurizer heaters identified pressurizer heaters, identified in Table 2.4.2-4, on the as-built
in Table 2.4.2-4. in Table 2.4.2-4, on the S-VDU provide the necessary
as-built S-VDU. output from the PSMS to start

and stop the respective
pressurizer heaters.

17.ii Tests will be performed on the | 17.ii Controls on the as-built O-VDU

as-built pressurizer heaters in the MCR start and stop the
identified in Table 2.4.2-4 as-built pressurizer heaters
using controls on the as-built identified in Table 2.4.2-4.

0O-VDU in the MCR.
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Figure 2.4.2-1 Isometric View of the Reactor Coolant System
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Figure 2.4.2-2 Reactor Coolant System (Sheet 1 of 2)
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Figure 2.4.2-3 RCS Total Flow versus Time
Complete Loss of Forced Reactor Coolant Flow

Tier 1 2.4-36 Revision 4



2.4 REACTOR SYSTEMS US-APWR Design Control Document

243 Loose Parts Monitoring System (LPMS)

This system does not require ITAAC.
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244 Emergency Core Cooling System (ECCS)
24.41 Design Description

The primary purpose of the ECCS is to remove stored energy and fission product decay heat
from the reactor core following an accident. Four important functions of this safety-related
system are to ensure that (1) fuel cladding temperature, oxidation and hydrogen production limits
are not exceeded, (2) “coolable” core geometry is maintained, (3) long-term core cooling is
available, and (4) the ECCS is capable of providing the containment isolation function, as
described in Section 2.11.2, for piping penetrating the containment.

In combination with control rod insertion, the ECCS is designed to shut down and cool the reactor
during the following accidents:

- LOCAs,

- Ejection of a control rod cluster assembly,

- Secondary steam system piping failure,

- Inadvertent operating of main steam relief or safety valve, and

- Steam generator tube failure.

The ECCS includes four 50%-capacity safety injection pump divisions.
The ECCS has the following functions:

Accumulator injection - The accumulator system stores borated water under pressure and
automatically injects it into the RCS if the reactor coolant pressure decreases below the
accumulator pressure.

High head injection - The high-head injection system takes suction from the RWSP and
delivers borated water to the safety injection nozzles on the reactor vessel or to the hot
legs of the RCS.

Emergency letdown - The emergency letdown system can be utilized to achieve a
cold shutdown boration level in the RCS by directing reactor coolant to the RWSP and
providing borated water from the RWSP to the RCS via the safety injection pumps.

Containment pH control - Sodium tetraborate decahydrate (NaTB) contained in baskets
provides adjustment of the pH of the water in the containment following an accident. The
pH adjustment maintains the desired post-accident pH conditions in the containment
water, to enhance the iodine retention capacity in the containment and to avoid stress
corrosion cracking of the austenitic stainless steel components.

1.a The functional arrangement of the ECCS is as described in the Design Description of
Subsection 2.4.4.1 and in Table 2.4.4-1 and as shown in Figure 2.4.4-1.

1.b Each mechanical division of the ECCS as shown in Figure 2.4.4-1 is physically separated
from the other divisions, with the exception of NaTB baskets and containers, NaTB
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transfer piping and refueling cavity drain piping, so as not to preclude accomplishment of |
the safety function.

2.a.i The ASME Code Section Il components of the ECCS identified in Table 2.4.4-2 are
fabricated, installed and inspected in accordance with ASME Code Section Ill
requirements.

2.a.ii  The ASME Code Section Ill components of the ECCS identified in Table 2.4.4-2 are
reconciled with the design requirements.

2.b.i The ASME Code Section lll piping of the ECCS, including supports and design features
described in the design basis to limit potential gas accumulation, identified in Table
2.4.4-3, is fabricated, installed, and inspected in accordance with ASME Code Section Ili
requirements.

described in the design basis to limit potential gas accumulation, identified in Table
2.4.4-3, is reconciled with the design requirements.

2.b.ii The ASME Code Section Il piping of the ECCS, including supports and design features |

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.4.4-2, meet ASME Code Section Il requirements for non-destructive examination of
welds.

3.b Pressure boundary welds in ASME Code Section Il piping, identified in Table 2.4.4-3,
meet ASME Code Section Ill requirements for non-destructive examination of welds.

4.a The ASME Code Section Ill components, identified in Table 2.4.4-2, retain their pressure
boundary integrity at their design pressure.

4.b The ASME Code Section Il piping, identified in Table 2.4.4-3, retains its pressure
boundary integrity at its design pressure.

5.a The seismic Category | equipment, identified in Table 2.4.4-2, can withstand seismic
design basis loads without loss of safety function.

5b The seismic Category | piping, including supports, identified in Table 2.4.4-3 can
withstand seismic design basis loads without a loss of its safety function.

6.a The Class 1E equipment identified in Table 2.4.4-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

6.b Class 1E equipment, identified in Table 2.4.4-2, is powered from its respective Class 1E
division.

6.c Separation is provided between redundant divisions of ECCS Class 1E cables, and
between Class 1E cables and non-Class 1E cables.
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7.a Deleted.

7.b The ECCS provides RCS makeup, boration, and safety injection during design basis
events.

7.c The ECCS provides pH adjustment of water flooding the containment following design
basis accidents.

7.d The safety injection pumps have sufficient net positive suction head (NPSH).

8. Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.4.4-4.

9.a The valves identified in Table 2.4.4-2 as having an active safety function can perform an
active safety function to change position as indicated in the table under expected ranges
of fluid flow, differential pressure, electrical conditions, and temperature conditions up to
and including design-basis conditions.

9.b After loss of motive power, the remotely operated valves, identified in Table 2.4.4-2,
assume the indicated loss of motive power position.

10.a Controls are provided in the MCR to start and stop the safety injection pumps identified in
Table 2.4.4-4.

10.b  The pumps identified in Table 2.4.4-4 start after receiving an ECCS actuation signal.

10.c A confirmatory-open interlock is provided to automatically open the accumulator
discharge valve upon the receipt of an ECCS actuation signal or an above low
pressurizer pressure (P11) setpoint signal.

11. Alarms and displays identified in Table 2.4.4-4 are provided in the MCR.

12. Alarms, displays and controls identified in Table 2.4.4-4 are provided in the RSC.

13. The piping identified in Table 2.4.4-3 as designed for LBB meets the LBB criteria, or an
evaluation is performed of the protection from the dynamic effects of a rupture of the line.

14.a Deleted.

14.b  Deleted.

15. The pumps identified in Table 2.4.4-2 can perform their safety functions under expected
ranges of fluid flow, pump head, electrical conditions, and temperature conditions up to

and including design-basis conditions.

24.4.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.4-5 describes the ITAAC for the ECCS.
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The ITAAC associated with the ECCS equipment, components, and piping that comprise a
portion of the CIS are described in Table 2.11.2-2.
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Table 2.4.4-1 Emergency Core Cooling System Location of Equipment and Piping

System and Components Location
ECC/CS Suction Strainers Containment
Safety injection pumps Reactor Building
Accumulators Containment
Refueling Water Storage Pit Containment
NaTB Baskets Containment
NaTB Basket Containers Containment

Safety injection piping and valves between the direct vessel injection
penetration and including the check valves SIS-VLV-012 A, B, C, D Containment
upstream of the direct vessel injection penetration

Safety injection piping and valves upstream of and excluding the check
valves SIS-VLV-012A,B,C,D upstream of the direct vessel injection
penetration

Containment and
Reactor Building

Hot leg injection piping downstream of and including the motor operated

valves SIS-MOV-014 A ,B, C, D Containment

Hot leg injection piping upstream of but excluding the motor operated

valves SIS-MOV-014 A, B, C, D Containment

Accumulator piping and valves on the RCS side of and including the

check valves SIS-VLV-102 A, B, C, D Containment

Accumulator piping and valves on the accumulator side of but excluding

the check valves SIS-VLV-102 A, B, C, D Containment

Emergency letdown piping from the isolation valves to the RWSP
spargers

Emergency letdown isolation valves SIS-MOV-031A, 031D, 032A, 032D
and piping between valves

Containment

Containment

Accumulator nitrogen vent piping up and including valves SIS-VLV-114, Containment and
SIS-MOV-121A,B Reactor Building
NaTB solution transfer piping Containment
Refueling cavity drain piping Containment
Debris interceptors Containment
Reactor cavity overflow piping to the RWSP Containment
Header compartment overflow piping to the RWSP Containment
RWSP overflow piping to C/V drain pump room Containment
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Table 2.4.4-2 Emergency Core Cooling System Equipment Characteristics (Sheet 1 of 4)
ASME I Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control . Power
Valve Harsh Envir. Function L
lll Class Position
) SIS-SST-001
ECC/CS Strainers A.B.C,D - Yes - -/- - - -
_— SIS-MPP-001 ECCS
Safety Injection Pumps A.B.C,D 2 Yes - Yes/Yes Actuation Start -
SIS-MTK-001
Accumulators A.B.C.D 2 Yes - -/- - - -
Refueling Storage Water Pit RWS-MCT-001 - Yes - -/- - - -
NaTB Baskets PHS-MEQ-001A~Y - Yes - -/- - - -
NaTB Basket Containers PHS-MTK-001A,B,C 2 Yes - -/- - - -
I . ) : Transfer
Safety Injection Pump Suction SIS-MOV-001 5 Yes Yes Yes/ Yes Remote As Is
Isolation Valves A,B,CD Manual Closed
Safety Injection Pump Discharge SIS-MOV-009 Remote Transfer
Containment Isolation Valves A B, C,D 2 Yes Yes Yes/Yes Manual Closed Asls
o . Transfer
Safety. Injection Pump Discharge SIS-VLV-010 Open/
Containment Isolation Check 2 Yes - -/- - -
Valves A.B,CD Transfer
Closed
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Table 2.4.4-2 Emergency Core Cooling System Equipment Characteristics (Sheet 2 of 4)
ASME Remotel Class 1E/ Active Loss of
. Code Seismic Y| Qual.For PSMS Motive
Equipment Name Tag No. . Operated Safety
Section Category | Harsh Control . Power
Valve . Function ies
lll Class Envir. Position
Transfer
Direct Vessel Safety Injection SIS-MOV-011 Remote Open/
Line Isolation Valves A B, C,D 2 Yes Yes Yes/ Yes Manual Transfer Asls
Closed
N . SIS-MOV-014 Remote Transfer
Hot Leg Injection Isolation Valves A B, C.D 1 Yes Yes Yes/ Yes Manual Open As Is
D SIS-VLV-015 Transfer
Hot Leg Injection Check Valves A.B.C.D 1 Yes - -/- - Open -
ECCS
Actuation,
Pressureizer Transfer I
Pressure Open
Accumulator Discharge Valves SIS-MOV-101 2 Yes Yes Yes/ Yes above P-11 As Is
A B,C,D )
Setpoint l
Remote Transfer
Manual Closed
Accumulator Nitrogen Supply SIS-MOV-125 Remote Transfer
Line Isolation Valves A B, C,D 2 Yes Yes Yes/ Yes Manual Open Asls
Accumulator Nitrogen Discharge SIS-MOV-121 A, B 2 Yes Yes Yes/ Yes Remote Transfer As Is
Valves Manual Open
. Containment
Accumulator N|troglen Supply SIS-AOV-114 2 Yes Yes Yes/Yes Isolation Transfer Closed
Containment Isolation Valve Closed
Phase A
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Table 2.4.4-2 Emergency Core Cooling System Equipment Characteristics (Sheet 3 of 4)
ASME Remotel Class 1E/ Active Loss of
. Code Seismic Y| Qual. For PSMS Motive
Equipment Name Tag No. . Operated Safety
Section Category | Harsh Control . Power
Valve . Function iee
lll Class Envir. Position
Accumulator Nitrogen Supply
Containment Isolation Check SIS-VLV-115 2 Yes - -/- - Transfer -
Closed
Valve
Accumulator Injection Line 15t SIS-VLV-102 Transfer
1 Yes No - - -
Check Valves A,B,C,D Open
Accumulator Injection Line 2" SIS-VLV-103 Transfer
1 Yes No - - -
Check Valves A,B,C,D Open
Direct Vessel Injection Line 15t SIS-VLV-012 Transfer
1 Yes No - - -
Check Valves A,B,C,D Open
Direct Vessel Injection Line 2" SIS-VLV-013 Transfer
1 Yes No - - -
Check Valves A,B,C,D Open
Transfer
; st Open/
Emergency Letdown Line 1 SIS-MOV-031 A, D 1 Yes Yes Yes/ Yes Remote Asls
Isolation Valves Manual Transfer
Closed
Transfer
; nd Open/
Emergency Letdown Line 2 SIS-MOV-032 A, D 1 Yes Yes Yes/ Yes Remote Asls
Isolation Valves Manual Transfer
Closed
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Table 2.4.4-2 Emergency Core Cooling System Equipment Characteristics (Sheet 4 of 4)
ASME . Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control . Power
Valve Harsh Envir. Function ies
lll Class Position
Safety Injection Pump Discharge SIS-VLV-004 A B.C.D 9 Yes No " . Transfer .
Check Valves Open
Safety Injection Pump Minimum SIS-FT-072, 073, 074, o Yes o Yes/Yes o o o
Flow 075
SIS-LT-010, 020,
Accumulator Water Level 030,040 — Yes — Yes/Yes — — —
Accumulator Pressure SlS_PT_O;g’OOZO’ 030, — Yes — Yes/Yes — — —
Safety Injection Pump Suction SIS-PT-060, 061, 062, o Yes o Yes/No o o o
Pressure 063
Safety Injection Pump Discharge | SIS-PT-064, 065, 066, . Yes . Yes/No . . .
Pressure 067
Refueling Water Storage Pit RWS-LT-010, 011,
Water Level 012, 013 - Yes - Yes/Yes - - -
Safety Injection Pump Discharge SIS-FT-062, 063, 064, o Yes . Yes/No . . .
Flow 065
. SIS-SST-001-A, B, C,
Debris Interceptors D.E.F.G — Yes — -/- — — —
RWSP Overflow Pipe Check RWS-VLV-078, 079 9 Yes . " . . .
Valves
RWSP Sparger Nozzle RWS-SNZ-001A, B 2 Yes — -/- — — —
NOTE:
Dash (-) indicates not applicable
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Table 2.4.4-3 Emergency Core Cooling System Piping Characteristics

ASME Code Leak Seismic
Pipe Line Name Section llI Before Cateqory |
Class Break' gory
Sl piping and valves between the DVI penetration and
including the check valves SIS-VLV-012 A, B, C, D upstream 1 No Yes
of the DVI penetration
Sl piping and valves upstream of and excluding the check
valves SIS-VLV-012 A, B, C, D upstream of the DVI 2 No Yes
penetration
Hot leg injection piping downstream of and including the 4 1 No Yes
motor operated valves SIS-MOV-014 A, B, C, D
Hot leg injection piping upstream of but excluding the 4 2 No Yes
motor operated valves SIS-MOV-014 A, B, C, D
Accumulator piping and valves on the RCS side of and 1 Yes Yes
including the check valves SIS-VLV-102 A, B, C, D
Accumulator piping and valves on the accumulator side of 2 No Yes
but excluding the check valves SIS-VLV-102 A, B, C, D
Emergency letdown isolation valves SIS-MOV-031A, 031D, 1 No Yes
032A, 032D and piping between valves
Emergency letdown piping downstream of but excluding the 2 No Yes
isolation valves SIS-MOV-031A, 031D, 032A, and 032D
Accumulator nitrogen vent piping up and including valves 9 No Yes
SIS-AOV-114, SIS-MOV-121A,B
NaTB solution transfer piping 2 No Yes
Refueling cavity drain piping 2 No Yes
Reactor cavity overflow piping to the RWSP 2 No Yes
Header compartment overflow piping to the RWSP 2 No Yes
RWSP overflow piping to C/V drain pump room 2 No Yes

Note:
1. A "Yes" in the Leak Before Break column indicates that the pipe is a candidate for LBB evaluation.
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Table 2.4.4-4 Emergency Core Cooling System Equipment, Alarms, Displays and

Control Functions (Sheet 1 of 2)

. MCR/RSC MCR MCR/RSC RSC
Equipment/Instrument Name Alarm Displa Control Displa
play Function play
Safety Injection Pumps
No Yes Yes Yes
(SIS-MPP-001A,B,C,D)
Safety Injection Pump Suction Isolation Valves
No Yes Yes Yes
(SIS-MOV-001A,B,C,D)
Safety Injection Pump Discharge Containment
Isolation Valves No Yes Yes Yes
(SIS-MOV-009A,B,C,D)
Direct Vessel Safety Injection Line Isolation Valves
No Yes Yes Yes
(SIS-MOV-011A,B,C,D)
Hot Leg Injection Isolation Valves
No Yes Yes Yes
(SIS-MOV-014A,B,C,D)
Emergency Letdown Line 15t 2" |solation Valves
No Yes Yes Yes
(SIS-MOV-031A,D and 032A,D)
Accumulator Discharge Valves
Yes Yes Yes Yes
(SIS-MOV-101A,B,C,D)
Accumulator Nitrogen Supply Line Isolation Valves
No Yes Yes Yes
(SIS-MOV-125A,B,C,D)
Accumulator Nitrogen Discharge Valves
No Yes Yes Yes
(SIS-MOV-121A,B)
Safety Injection Pump Discharge Flow
No Yes No Yes
(SIS-FT-062,063,064,065)
Safety Injection Pump Minimum Flow
No Yes No Yes
(SIS-FT-072,073,074,075)
Safety Injection Pump Discharge pressure
No Yes No Yes
(SIS-PT-064,065,066,067)
Safety Injection Pump Suction pressure
No Yes No Yes
(S1S-PT-060,061,062,063)
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Table 2.4.4-4 Emergency Core Cooling System Equipment, Alarms, Displays and
Control Functions (Sheet 2 of 2)

. MCR/RSC MCR MCR/RSC RSC
Equipment/Instrument Name Alarm Displa Control Displa
play Function play
Accumulator Pressure
Yes Yes No Yes
(SIS-PT-010, 020,030,040)
Accumulator Water Level
Yes Yes No Yes
(SIS-LT-010,020,030,040)
Refueling Water Storage Pit Water Level
Yes(!) Yes No Yes
(RWS-LT-010,011,012,013)
Accumulator Nitrogen Supply Containment Isolation Valve
No Yes Yes Yes
(SIS-AOV-114)

NOTE:

1. Alarm function is not required for “RWS-LT-010” and “RWS-LT-012".
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 1 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.a The functional arrangement of the
ECCS is as described in the
Design Description of Subsection
2.4.41 and in Table 2.4.4-1 and
as shown in Figure 2.4.4-1.

1.a Inspection of the as-built ECCS
will be performed.

1.a The as-built ECCS conforms to the
functional arrangement as
described in the Design
Description of Subsection 2.4.4.1
and in Table 2.4.4-1 and as shown
in Figure 2.4.4-1.

1.b Each mechanical division of the
ECCS as shown in Figure 2.4.4-1
is physically separated from the
other divisions, with the exception
of NaTB baskets and containers,
NaTB transfer piping and
refueling cavity drain piping, so as
not to preclude accomplishment
of the safety function.

1.b Inspections and analysis of the
as-built ECCS will be performed.

1.b A report exists and concludes that
each mechanical division of the
as-built ECCS as shown in Figure
2.4.4-1 is physically separated
from other mechanical divisions of
the system by spatial separation,
barriers, or enclosures, with the
exception of NaTB baskets and
containers, NaTB transfer piping
and refueling cavity drain piping,
so as to assure that the functions
of the safety-related system are
maintained considering postulated
dynamic effects (i.e., missile and
pipe break hazard), internal
flooding and fire.

2.a.i The ASME Code Section llI
components of the ECCS,
identified in Table 2.4.4-2 are
fabricated, installed and
inspected in accordance with
ASME Code Section I
requirements.

2.a.i Inspection of the as-built ASME
Code Section Il components of
the ECCS, identified in Table
2.4.4-2, will be performed.

2.a.i The ASME Code Section lll data
report(s) (certified, when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section llI
components of the ECCS
identified in Table 2.4.4-2 are
fabricated, installed, and inspected
in accordance with ASME Code
Section Il requirements.

2.a.ii The ASME Code Section Il
components of the ECCS
identified in Table 2.4.4-2 are
reconciled with the design
requirements.

2.a.i A reconciliation analysis of the
components identified in Table
2.4.4-2 using as-designed and
as-built information and ASME
Code Section Il design
report(s) (NCA-3550) will be
performed.

2.a.ii The ASME Code Section Il
design report(s) (certified, when
required by ASME Code) exist
and conclude that the design
reconciliation has been
completed in accordance with the
ASME Code Section Il for the
as-built components of the ECCS
identified in Table 2.4.4-2. The
report documents the results of

the reconciliation analysis.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 2 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.b.i The ASME Code Section IlI
piping of the ECCS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.4-3, is
fabricated, installed, and
inspected in accordance with
ASME Code Section IlI

requirements.

2.b.i Inspection of the as-built ASME

Code Section Il piping of the
ECCS, including supports and
design features described in the
design basis to limit potential
gas accumulation, identified in
Table 2.4.4-3, will be performed.

2.b.i The ASME Code Section Ill data

report(s) (certified when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section Il piping of
the ECCS, including supports and
design features described in the
design basis to limit potential gas
accumulation, identified in Table
2.4.4-3, is fabricated, installed,
and inspected in accordance with
ASME Code Section llI
requirements.

2.b.ii The ASME Code Section IlI
piping of the ECCS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.4-3, is
reconciled with the design
requirements.

2.b.ii

A reconciliation analysis of the
piping of the ECCS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.4-3, using
as-designed and as-built
information and ASME Code
Section Il design report(s)
(NCA-3550) will be performed.

2.b.ii The ASME Code Section Il

design report(s) (certified, when
required by ASME Code) exist
and conclude that the design
reconciliation has been
completed in accordance with the
ASME Code, for the as-built
ASME Code Section Il piping of
the ECCS, including supports and
design features described in the
design basis to limit potential gas
accumulation, identified in Table
2.4.4-3. The report documents
the results of the reconciliation
analysis.

3.a Pressure boundary welds in
ASME Code Section I
components, identified in Table
2.4.4-2, meet ASME Code
Section Ill requirements for
non-destructive examination of
welds.

3.a

Inspections of the as-built
pressure boundary welds in
ASME Code Section llI
components identified in Table
2.4.4-2, will be performed in
accordance with the ASME Code
Section Il

3.a The ASME Code Section Ill code

reports exist and conclude that the
ASME Code Section Ill requirements
are met for non-destructive
examination of the as-built pressure
boundary welds in ASME Code
Section Ill components identified in
Table 2.4.4-2.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 14)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
3.b Pressure boundary welds in 3.b Inspections of the as-built 3.b The ASME Code Section Ill code

ASME Code Section Ill piping, pressure boundary welds in reports exist and conclude that the

identified in Table 2.4.4-3, meet ASME Code Section Il piping ASME Code Section llI

ASME Code Section Il identified in Table 2.4.4-3, will be requirements are met for

requirements for non-destructive performed in accordance with the non-destructive examination of

examination of welds. ASME Code Section Il as-built pressure boundary welds in
ASME Code Section Il piping
identified in Table 2.4.4-3.

4.a The ASME Code Section lll 4.a A hydrostatic test will be 4a ASME Code Data Report(s) exist
components, identified in Table performed on the as-built and conclude that the results of
2.4.4-2, retain their pressure components, identified in Table the hydrostatic test of the
boundary integrity at their 2.4.4-2, required by the ASME as-built components identified in
design pressure. Code Section Il to be Table 2.4.4-2 as ASME Code

hydrostatically tested. Section Il conform to the
requirements of the ASME Code
Section Ill.

4.b  The ASME Code Section IlI 4.b A hydrostatic test will be 4b ASME Code Data Report(s) exist
piping, identified in Table performed on the as-built and conclude that the results of
2.4.4-3, retains its pressure piping, identified in Table the hydrostatic test of the
boundary integrity at its design 2.4.4-3, required by the ASME as-built piping identified in Table
pressure. Code Section Il to be 2.4.4-3 as ASME Code Section

hydrostatically tested. Il conform to the requirements
of the ASME Code Section III.

5.a The seismic Category | 5.a.i Inspections will be performed |5.a.i The as-built seismic Category |
equipment, identified in Table to verify that the as-built equipment identified in Table
2.4.4-2, can withstand seismic seismic Category | equipment 2.4.4-2 is located in a seismic
design basis loads without loss identified in Table 2.4.4-2 is Category | structure.
of safety function. located in a seismic Category |

structure.

5.a.ii Type tests, analyses, or a 5.a.ii Areport exists and concludes
combination of type tests and that the seismic Category |
analyses of seismic Category | equipment identified in Table
equipment identified in Table 2.4.4-2 can withstand seismic
2.4.4-2 will be performed using design basis loads without loss
analytical assumptions, or will of safety function.
be performed under conditions,
which bound the seismic
design basis requirements.

5.a.iii Inspections and analyses will |5.a.iii A report exists and concludes
be performed to verify that the that the as-built seismic
as-built seismic Category | Category | equipment identified
equipment identified in Table in Table 2.4.4-2, including
2.4.4-2 including anchorages, anchorages, is seismically
is seismically bounded by the bounded by the tested or
tested or analyzed conditions. analyzed conditions.

Tier 1

2.4-52

Revision 4



2.4 REACTOR SYSTEMS

US-APWR Design Control Document

Table 2.4.4-5

Acceptance Criteria (Sheet 4 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

5.b  The seismic Category | piping, |5.b.i  Inspections will be performed |5.b.i The as-built seismic Category |
including supports, identified to verify that the as-built piping, including supports,
in Table 2.4.4-3 can withstand seismic Category | piping, identified in Table 2.4.4-3 is
seismic design basis loads including supports, identified supported by a seismic
without a loss of its safety in Table 2.4.4-3 is supported Category | structure(s).
function. by a seismic Category |

structure(s).

5.b.ii Inspections and analyses will |5.b.ii A report exists and concludes
be performed to verify that the that the as-built seismic
as-built seismic Category | Category | piping, including
piping, including supports, supports, identified in Table
identified in Table 2.4.4-3 can 2.4.4-3 can withstand seismic
withstand seismic design design basis loads without a
basis loads without a loss of its loss of its safety function.
safety function.

6.a The Class 1E equipment 6.a.i Type tests or a combination of |6.a.i An equipment qualification data
identified in Table 2.4.4-2 as type tests and analyses using summary report exists and
being qualified for a harsh the design environmental concludes that the Class 1E
environment can withstand the conditions, or under the equipment identified in Table
environmental conditions that conditions which bound the 2.4.4-2 as being qualified for a
would exist before, during, design environmental harsh environment can
and following a design basis conditions, will be performed withstand the environmental
accident without loss of safety on the Class 1E equipment conditions that would exist
function for the time required identified in Table 2.4.4-2 as before, during, and following a
to perform the safety function. being qualified for a harsh design basis accident without

environment. loss of safety function for the
time required to perform the
safety function.

6.a.ii  Inspection will be performed |6.a.i The as-built Class 1E equipment
on the as-built Class 1E and the associated wiring,
equipment identified in Table cables, and terminations
2.4.4-2 as being qualified for a identified in Table 2.4.4-2 as
harsh environment and the being qualified for a harsh
associated wiring, cables, and environment are bounded by
terminations located in a harsh type tests or a combination of
environment. type tests and analyses.
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Table 2.4.4-5

Acceptance Criteria (Sheet 5 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
6.b Class 1E equipment, 6.b A test will be performed on 6.b  The simulated test signal
identified in Table 2.4.4-2, is each division of the as-built exists at the as-built Class 1E
powered from its respective Class 1E equipment identified equipment identified in Table
Class 1E division. in Table 2.4.4-2 by providing a 2.4.4-2 under test.
simulated test signal only in the
Class 1E division under test.
6.c  Separation is provided 6.c Inspections of the as-built 6.c Physical separation or
between redundant divisions Class 1E divisional cables will electrical isolation is provided
of ECCS Class 1E cables, be performed. in accordance with RG 1.75,
and between Class 1E between the as-built cables of
cables and non-Class 1E redundant ECCS Class 1E
cables. divisions and between Class
1E cables and non-Class 1E
cables.
7.a Deleted. 7.a Deleted. 7.a Deleted.
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Table 2.4.4-5

Acceptance Criteria (Sheet 6 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
7.b  The ECCS provides RCS 7.b.i.a An inspection of each as-built | 7.b.i.a Each as-built accumulator,
makeup, boration, and accumulator will be including the flow damper,
safety injection during performed. dimensions are consistent
design basis events. with the design basis of the
accumulator.
7.b.i.b Tests and analysis of each 7.b.i.b Areport exists and concludes
as-built accumulator system that each as-built
will be performed to verify accumulator provides under
water volume provided by design-basis conditions with
each as-built accumulator and total water volume of greater
the resistance coefficients of than or equal to 2126 ft2,
the as-built accumulator water volume of greater than
system. Thgse tests will be or equal to 1326.8 3 for the
performed in both Ia_rge flow large flow condition and water
and small flow conditions. volume of greater than or
equal to 779.4 ft3 for the small
flow condition; and that the
calculated resistance
coefficients of each as-built
accumulator system meets
the requirements shown in
Table 2.4.4-6.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 7 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

7.b.ii The as-built safety 7.b.ii Areport exists and concludes that

injection pump injection each as-built safety injection

test will be performed. pump has a pump differential

Analysis will be head of no less than 3937 ft and

performed to convert the no more than 4527 ft at the

test results into a pump minimum flow, injects no less

differential head. than 1259 gpm and no more than
1462 gpm of RWSP water into
the reactor vessel at atmospheric
pressure, and that the minimum
flow rate through the as-built SIS
minimum flow line is greater than
the required pump minimum flow
rate.

7.b.iii.a Deleted. 7.b.iii.a Deleted.

7.b.iii.b Inspections and analyses
of the as-built RWSP will
be conducted.

7.b.iii.b A report exists and concludes that
the volume of the as-built RWSP

is at least 84,750 ft.

7.b.iv Inspection and analysis of
the as-built ECC/CS
suction strainers will be

conducted.

7.b.iv Areport exists and concludes that
each of the four as-built ECC/CS
suction strainers have the following
features:

 stainless steel materials of
construction for corrosion
resistance;

* a minimum strainer surface
area of 2,754 ﬂz;

+ perforated plate with maximum
hole diameter of 0.066 inches;

* remains submerged under
design basis accident
conditions;

» achieves head loss consistent
with design basis NPSH
evaluations.
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Table 2.4.4-5 Emergency Core Cooling System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 8 of 14)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
7.b.v Inspections and analyses |7.b.v A report exists and concludes that
of the as-built coatings the as-built coatings used in the
used in the containment containment are consistent with the
will be conducted. ECCI/CS suction strainer debris

generation, debris transport and
downstream effects evaluations.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 9 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

7.b.vi

Inspections and analyses of
the as-built insulation used
in the containment will be
conducted.

7.b.vi A report exists and concludes
that the as-built insulation in
containment is consistent with
design basis evaluations of
suction strainer performance
and downstream effects.

7.b.vi

i Inspections of the as-built
debris interceptors identified
in Table 2.4.4-2 will be
conducted.

7.b.vii Mesh size of each as-built
debris interceptor identified in
Table 2.4.4-2 is less than or

equal to 8 in. x 8 in.

7.c The ECCS provides pH

adjustment of water flooding
the containment following
design basis accidents.

7.c

Inspections and analyses of
the as-built NaTB baskets will
be conducted.

7.c Areport exists and concludes
that the as-built NaTB baskets
contain a total calculated weight
of NaTB of 244,100 pounds.
The tops of the as-built NaTB
baskets are located below plant
elevation 131 ft, 6 in.

7.d The safety injection pumps 7.d Tests to measure the as-built | 7.d A report exists and concludes
have sufficient net positive safety injection pump suction that the as-built NPSH available
suction head (NPSH). pressure will be performed. to each safety injection pump is

Inspections and analysis to greater than the NPSH required.
determine NPSH available to
each safety injection pump
will be performed.

The analysis will consider
vendor test results of required
NPSH and the effects of:

- pressure losses for pump
inlet piping and components,
- pressure losses for pump
suction strainers due to debris
blockage,

- suction from the RWSP
water level at the minimum
value.

8.  Controls are provided in the 8.i Tests will be performed for MCR | 8.i MCR controls for the remotely
MCR to open and close the control capability of the remotely operated valves, identified in Table
remotely operated valves operated valves, identified in 2.4.4-4, on the as-built S-VDU
identified in Table 2.4.4-4. Table 2.4.4-4, on the as-built provide the necessary output from

S-VDU. the PSMS to open and close the
respective valves.

8.ii Tests will be performed on the 8.ii Controls on the as-built O-VDU in
as-built remotely operated the MCR open and close the
valves identified in Table 2.4.4-4 as-built remotely operated valves
using controls on the as-built identified in Table 2.4.4-4 with the
0O-VDU in the MCR. MCR control function.
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Table 2.4.4-5

Acceptance Criteria (Sheet 10 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9.a The valves identified in 9.a.i Type tests or a combination | 9.a.i A report exists and concludes
Table 2.4.4-2 as having an of type tests and analyses that each valve identified in
active safety function can of valves identified in Table Table 2.4.4-2 as having an
perform an active safety 2.4.4-2 as having an active active safety function changes
function to change position safety function will be position as indicated in Table
as indicated in the table performed that demonstrate 2.4.4-2 under expected ranges
under expected ranges of the capability of the valve to of fluid flow, differential
fluid flow, differential operate under expected pressure, electrical conditions,
pressure, electrical ranges of fluid flow, and temperature conditions up
conditions, and temperature differential pressure, to and including design-basis
conditions up to and electrical conditions, and conditions.
including design-basis temperature conditions up
conditions. to and including

design-basis conditions.

9.a.ii Tests of the as-built valves | 9.a.ii Each as-built valve identified in
identified in Table 2.4.4-2 as Table 2.4.4-2 as having an
having an active safety active safety function changes
function will be performed position as indicated in Table
under preoperational flow, 2.4.4-2 under preoperational
differential pressure, and test conditions.
temperature conditions.

9.a.iii Inspections will be 9.a.iii Each as-built valve identified in
performed of the as-built Table 2.4.4-2 as having an
valves identified in Table active safety function is
2.4.4-2 as having an active bounded by the type tests, or a
safety function. combination of type tests and

analyses.

9.a.iv Deleted 9.a.iv Deleted

9.b After loss of motive power, 9.b. Tests of the as-builtremotely | 9.b  Upon loss of motive power,
the remotely operated operated valves identified in each as-built remotely
valves, identified in Table Table 2.4.4-2 will be operated valve identified in
2.4.4-2, assume the performed under the Table 2.4.4-2 assumes the
indicated loss of motive conditions of loss of motive indicated loss of motive power
power position. power. position.
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Table 2.4.4-5

Acceptance Criteria (Sheet 11 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

the as-built S-VDU and the
as-built O-VDU in the MCR for
retrievability of the displays
identified in Table 2.4.4-4.

10.a Controls are provided inthe |10.a.i Tests will be performed for MCR |10.a.i MCR controls for the safety
MCR to start and stop the control capability of the safety injection pumps, identified in
safety injection pumps injection pumps, identified in Table 2.4.4-4, on the as-built
identified in Table 2.4.4-4. Table 2.4.4-4, on the as-built S-VDU provide the necessary

S-VDU. output from the PSMS to start
and stop the respective pumps.
10.a.ii Tests will be performed on the |10.a.ii Controls on the as-built O-VDU
as-built safety injection pumps in the MCR start and stop the
identified in Table 2.4.4-4 using as-built safety injection pumps
controls on the as-built O-VDU identified in Table 2.4.4-4 with
in the MCR. the MCR control function.

10.b The pumps identified in Table [10.b Tests will be performed on the |10.b The as-built pumps identified in
2.4 4-4 start after receiving an as-built pumps identified in Table 2.4.4-4 start after
ECCS actuation signal. Table 2.4.4-4 using simulated receiving a simulated ECCS

signals. actuation signal.

10.c A confirmatory-open interlock [10.c Tests will be performed using |10.c The as-built accumulator
is provided to automatically simulated signals. discharge valves identified in
open the accumulator Table 2.4.4-2 automatically
discharge valve upon the opens upon either the receipt of
receipt of an ECCS actuation simulated ECCS actuation or
signal or an above low above low pressurizer pressure
pressurizer pressure (P11) signal.
setpoint signal.

11. Alarms and displays identified [11.i Inspection will be performed on |11.i Alarms identified in Table

in Table 2.4.4-4 are provided in the as-built A-VDU in the MCR for 2.4.4-4 can be retrieved on the
the MCR. retrievability of the alarms as as-built A-VDU in the MCR.
identified in Table 2.4.4-4.
11.ii Inspection will be performed on |11.ii  Displays identified in Table

2.4.4-4 can be retrieved on the
as-built S-VDU and the as-built
O-VDU in the MCR.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 12 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

12. Alarms, displays and controls
identified in Table 2.4.4-4 are
provided in the RSC.

12.i Inspection will be performed on |12.i  Alarms identified in Table
the as-built O-VDU in the RSC for 2.4.4-4 can be retrieved on the
retrievability of the alarms as-built O-VDU in the RSC.
identified in Table 2.4.4-4.
12.ii Inspection will be performed on |12.ii Displays identified in Table
the as-built S-VDU and the 2.4.4-4 can be retrieved on the
as-built O-VDU in the RSC for as-built S-VDU and the as-built
retrievability of the displays O-VDU in the RSC.
identified in Table 2.4.4-4.
12.iii  Tests will be performed for RSC |12.iii RSC controls for equipment,

control capability of equipment,
identified in Table 2.4.4-4, on
the as-built S-VDU.

identified in Table 2.4.4-4, on the
as-built S-VDU provide the
necessary output from the PSMS
to operate the respective
equipment.

12.iv Tests will be performed on the
as-built equipment, identified in
Table 2.4.4-4, using controls on
the as-built O-VDU in the RSC.

12.iv Controls on the as-built O-VDU in
the RSC operate the as-built
equipment identified in Table
2.4.4-4 with an RSC control
function.
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Table 2.4.4-5

Emergency Core Cooling System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 13 of 14)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13. The piping identified in Table

2.4.4-3 as designed for LBB
meets the LBB criteria, or an
evaluation is performed of the
protection from the dynamic
effects of a rupture of the line.

13.

Inspections and analyses of the
as-built piping identified in Table
2.4.4-3 will be performed.

For piping identified in Table
2.4.4-3 that meets the LBB
criteria, an LBB evaluation
report exists and concludes that
the LBB acceptance criteria are
met by the as-built piping
identified in Table 2.4.4-3
including material and material
specifications, pipe geometry,
support location and their
characteristics, location and
weight of components such as
valves.

For piping identified in Table
2.4.4-3 as a candidate for LBB
but does not meet LBB criteria,
an as-designed pipe break
hazard analysis report(s) exists
and concludes that for each
postulated piping failure:

i. Piping stresses in the
containment penetration area
are within allowable stress
limits,

ii. Pipe whip restraints and jet
shield designs can mitigate
pipe break loads,

iii.Loads on safety-related
SSCs are within design load
limits.

iv.The safety related SSCs are
protected against or are
qualified to withstand the
environmental effects of
postulated failures.

14.a

Deleted.

14.a Deleted.

14.a Deleted.

14.b

Deleted.

14.b Deleted.

14.b Deleted.
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Table 2.4.4-5

Acceptance Criteria (Sheet 14 of 14)

Emergency Core Cooling System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

15.

The pumps identified in Table
2.4.4-2 can perform their safety
functions under expected
ranges of fluid flow, pump head,
electrical conditions, and
temperature conditions up to
and including design-basis
conditions.

15.i

Type tests or a combination of
type tests and analyses of each
pump identified in Table 2.4.4-2
will be performed to demonstrate
the ability of the pump to perform
its safety function under expected
ranges of fluid flow, pump head,
electrical conditions, and
temperature conditions up to and
including design-basis conditions.

A report exists and concludes
that the pumps identified in
Table 2.4.4-2 can perform their
safety functions under expected
ranges of fluid flow, pump head,
electrical conditions, and
temperature conditions up to
and including design-basis
conditions.

15.ii

Inspections will be performed of
each as-built pump identified in
Table 2.4.4-2.

15.ii

Each as-built pump identified in
Table 2.4.4-2 is bounded by the
type tests, or a combination of
type tests and analyses.
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Table 2.4.4-6 Requirement for Accumulator System Resistance Coefficient

Operation mode

Resistance coefficient of accumulator system
(based on a cross-section area of 0.6827 ftz)

Large flow injection

=

1
[x{0.7787 — 0.6889exp(~0.52380, )}2

+461.7f +1.99

1

< > +564.3f +2.21
[y{0.7787 —0.6889exp(-0.52380, )}]

Where

o,: Cavitation Factor

0;: 1/2-scale test instrument standard uncertainty
op: 1/2-scale dispersion standard uncertainty
Om: Manufacturing standard uncertainty
OCvgqe: Scale effect bias

Uscale: Scale effect standard uncertainty

f: Friction Factor

1
scale )

x
Il

/2
1+ [1.96(0‘,2 +op +op +ug + JCVsca/e}

2 2 2 2 1.2
y = 1_ |:196(O'/ + O-D + O-m + usca/e ) + 5CVscale}

Small flow injection

>

IN

1

+461.7f +1.99
[x{0.07197 — 0.01904exp(-6.818a )}2

1

+564.3f +2.21
[y{0.07197 —0.01904exp(~6.818a )}I?

Where

o,: Cavitation Factor
o;: 1/2-scale test instrument standard uncertainty
op: 1/2-scale dispersion standard uncertainty
Om: Manufacturing standard uncertainty
O0CvVgcqe: Scale effect bias

Uscale: Scale effect standard uncertainty

f: Friction Factor

scale )

1.2
X =1+ [1.96(0,2 +op +o +ul + 5CVscaleZ|

77[1.96(0',-2+0'£ +op +ul

<
Il

scale )

1,2
+ §Cvscale
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Figure 2.4.4-1 Emergency Core Cooling System (Sheet 4 of 4)
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245 Residual Heat Removal System (RHRS)
24.51 Design Description

The RHRS cools the reactor by removing decay heat and other residual heat from the reactor
core and the reactor coolant system (RCS) during normal plant shutdown and cooldown
conditions via the component cooling water system (CCWS). Any two of the four subsystems
have a 100% capability for safe shutdown. The RHRS provides cooling for the in-containment
RWSP during normal plant operation when required and can also provide a portion of the RCS
flow to the chemical and volume control system (CVCS) during normal plant startup and
cooldown operations to control RCS pressure. The RHRS can operate during mid-loop or drain
down operation to allow maintenance or inspection of the reactor head, steam generator, and
reactor coolant pump seals and can transfer borated water from the RWSP to the refueling cavity
at the beginning of a refueling operation.

The RHRS is a safety-related system. Portions of the RHRS (i.e., heat exchangers and pumps)
are shared with the containment spray system (CSS). The RHRS provides the containment
isolation function, as described in Section 2.11.2, for the piping that penetrates the containment.
The RHRS is used as an alternate for core cooling / injection in case all safety injection systems
fail.

1.a The functional arrangement of RHRS is as described in the Design Description of
Subsection 2.4.5.1 and in Table 2.4.5-1 and as shown in Figure 2.4.5-1.

1.b Each mechanical division of the RHRS as shown in Figure 2.4.5-1 is physically separated |
from the other divisions so as not to preclude accomplishment of the safety function.

2.a.i The ASME Code Section Il components of the RHRS, identified in Table 2.4.5-2, are
fabricated, installed and inspected in accordance with ASME Code Section lli
requirements.

2.a.ii The ASME Code Section Il components of the RHRS identified in Table 2.4.5-2 are
reconciled with the design requirements.

2.b.i The ASME Code Section lll piping of the RHRS, including supports and design features
described in the design basis to limit potential gas accumulation, identified in Table
2.4.5-3, is fabricated, installed, and inspected in accordance with ASME Code Section lli
requirements.

described in the design basis to limit potential gas accumulation, identified in Table
2.4.5-3 is reconciled with the design requirements.

2.b.ii The ASME Code Section lll piping of the RHRS, including supports and design features |

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.4.5-2, meet ASME Code Section Il requirements for non-destructive examination of
welds.

3.b Pressure boundary welds in ASME Code Section Il piping, identified in Table 2.4.5-3,
meet ASME Code Section Ill requirements for non-destructive examination of welds.
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4.a The ASME Code Section Ill components, identified in Table 2.4.5-2, retain their pressure
boundary integrity at their design pressure.

4.b The ASME Code Section lll piping, identified in Table 2.4.5-3, retains its pressure
boundary integrity at its design pressure.

5.a The seismic Category | equipment, identified in Table 2.4.5-2, can withstand seismic
design basis loads without loss of safety function.

5.b The seismic Category | piping, including supports, identified in Table 2.4.5-3 can
withstand seismic design basis loads without a loss of its safety function.

6.a The Class 1E equipment identified in Table 2.4.5-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

6.b Class 1E equipment, identified in Table 2.4.5-2, is powered from its respective Class 1E
division.

6.c Separation is provided between redundant divisions of RHRS Class 1E cables, and
between Class 1E cables and non-Class 1E cables.

7.a The RHRS is provided with isolation valves in each pump suction piping that are
prevented from being opened to the RCS above the pressure setpoint.

7.b Deleted

8.a The RHRS cools the reactor by removing decay heat, and other residual heat from the
reactor core and the RCS during the normal plant shutdown and cool down conditions.

8.b Deleted
8.c Deleted
8.d The RHRS provides cooling for the in-containment RWSP during normal plant operations.

8.e The RHRS provides low temperature overpressure protection (LTOP) for the RCS during
shutdown operation.

8.f The CS/RHR pumps have sufficient net positive suction head (NPSH).

9. Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.4.5-4.

10.a The valves identified in Table 2.4.5-2 as having an active safety function can perform an
active safety function to change position as indicated in the table under expected ranges
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10.b

1.

12.

13.

14.

15.a

15.b

16.

2.4.5.2

of fluid flow, differential pressure, electrical conditions, and temperature conditions up to
and including design-basis conditions.

After loss of motive power, the remotely operated valves, identified in Table 2.4.5-2,
assume the indicated loss of motive power position.

Controls are provided in the MCR to start and stop the CS/RHR pumps identified in Table
2.4.5-4,

Alarms and displays identified in Table 2.4.5-4 are provided in the MCR.
Alarms, displays and controls identified in Table 2.4.5-4 are provided in the RSC.

The piping identified in Table 2.4.5-3 as designed for LBB meets the LBB criteria, or an
evaluation is performed of the protection from the dynamic effects of a rupture of the line.

Deleted
Deleted
The pumps identified in Table 2.4.5-2 can perform their safety functions under expected
ranges of fluid flow, pump head, electrical conditions, and temperature conditions up to

and including design-basis conditions.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.5-5 describes the ITAAC for the RHRS. The ITAAC associated with those components
shared with the CSS performing their containment spray functions are provided in Subsection

2.11.3.

The ITAAC associated with the RHRS equipment, components, and piping that comprise a
portion of the CIS are described in Table 2.11.2-2.

Tier 1

2.4-71 Revision 4



2.4 REACTOR SYSTEMS US-APWR Design Control Document

Table 2.4.5-1 Residual Heat Removal System Location of Equipment and Piping

Equipment and Piping Name Location
CS/RHR pumps Reactor Building
CS/RHR heat exchangers Reactor Building

RHRS suction piping and valves on the RCS side between the hot legs, up to

. . Contai t
and including the second motor operated valves ontainmen

RHRS discharge piping and valves on the RCS side between the cold legs, up

to and including the second check valves Containment

RHRS piping and valves on the RHR side from and excluding the second Containment and
motor operated valves to and excluding the second check valves Reactor Building
All RHRS piping and valves not mentioned above up to and including the valves Containment and
interfacing with systems of a lower classification. Reactor Building
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Table 2.4.5-2 Residual Heat Removal System Equipment Characteristics (Sheet 1 of 3)
. Loss of
ASME Code L Remotely Class 1E/ Active .
. . Seismic PSMS Motive
Equipment Name Tag No. Section Il Operated Qual. For Safety
Category | . Control . Power
Class Valve Harsh Envir. Function iee
Position
Containment
CS/RHR Pumps O;HAS-:\B/IPCP-D 2 Yes - Yes/Yes Spray Start - |
T Actuation
CS/RHR Heat Exchangers - tube side RHS-MHX- 2 Yes - -I- - - -
CS/RHR Heat Exchangers - CCW side | 001A,B,C,D 3 Yes - /- - - -
Remote
Manual with
CS/RHR
Log eaion | TrenSter
st ; - _
18 CS/RHR Pump Hot Leg Isolation RHS-MOV 1 Yes Yes Yes/Yes Valve Closed/ As Is
Valves 001A,B,C,D Permissive Transfer
Interlock and Open
CS/RHR
Valve Open
Block
Remote
Manual with
CS/RHR
ey | Tt
nd i - -
2"9 CS/RHR Pump Hot Leg Isolation RHS-MOV 1 Yes Yes Yes/Yes Valve Closed/ As Is
Valves 002A,B,C,D Permissive Transfer
Interlock and Open
CS/RHR
Valve Open
Block
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Table 2.4.5-2 Residual Heat Removal System Equipment Characteristics (Sheet 2 of 3)
ASME I Remotely Class 1E/ Active Loss? of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Sectionlll | Category | . Control . Power
Valve Harsh Envir. Function ies
Class Position
. . RHS-SRV-
CS/RHR Pump Suction Relief Valves 003A.B. C, D 2 Yes No -/- - - -
. RHS-VLV- Transfer
CS/RHR Pump Suction Check Valves 004A. B, C, D 2 Yes No -/- - Open -
Transfer
RHR Discharge Line Containment RHS-MOV- Remote Closed/
Isolation Valves outside containment 021A,B,C,D 2 Yes Yes Yes/Yes Manual Transfer Asls l
Open
Transfer
RHR Discharge Line Containment RHS-VLV- 9 Yes No n i Open/ i
Isolation Valves inside containment 022A,B,C, D Transfer
Closed
Low
. RHS-AQV- Pressure Transfer
Low Pressure Letdown Isolation Valves 024B, C 2 Yes Yes Yes/Yes Letdown Closed Closed
Isolation
Transfer
CS/RHR Pump Full-Flow Test Line RHS-MOV- Remote Open/
Stop Valves 025A,B,C,D 2 Yes Yes Yes/Yes Manual Transfer Asls
Closed
Transfer
RHS-MOV- Remote Open/
RHR Flow Control Valves 026A B, C. D 2 Yes Yes Yes/Yes Manual Transfer As s
Closed
2" RHR Discharge Line Check Val RHSVLV- 1 Yes No - ] Transfer ]
ischarge Line Check Valves 027A. B, C, D Open
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Table 2.4.5-2 Residual Heat Removal System Equipment Characteristics (Sheet 3 of 3)
. Loss of
ASME Code .. Remotely Class 1E/ Active .
. . Seismic PSMS Motive
Equipment Name Tag No. Section Il Operated Qual. For Safety
Category | . Control . Power
Class Valve Harsh Envir. Function "
Position
15t RHR Disch Line Check Val RHS-VLV- 1 Yes No " i Transfer )
ischarge Line Check Valves 028A, B, C, D Open
Containment Spray / Residual Heat RHS-FT-011,
Removal Pump Discharge Flow 021, 031, 041 - ves - Yes/No - - -
Containment Spray / Residual Heat RHS-FT-014,
Removal Pump Minimum Flow 024, 034, 044 - ves - Yes/No - - -
Containment Spray / Residual Heat RHS-PT-010, . Yes . Yes/No i . o
Removal Pump Suction Pressure 020, 030, 040
Containment Spray / Residual Heat RHS-PT-011, . Yes . Yes/No i . .
Removal Pump Discharge Pressure 021, 031, 041
gce)rr:;[z:/narrljr;taxtsgfé;s es:dCl)Jj’:I;eat RHS-TE-014, — Yes — Yes/Yes - — —
g 024, 034, 044
Temperature
NOTE:
Dash (-) indicates not applicable
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Table 2.4.5-3 Residual Heat Removal System Piping Characteristics
. . ASME. Code Leak Before Seismic
Pipe Line Name Section lll Break’ Cateqory |
Class rea gory
RHRS suction piping and valves on the RCS side
between the hot legs, up to and including the motor 1 Yes Yes
operated valves RHS-MOV-002 A, B, C, D
RHRS discharge piping and valves on the RCS side
between the cold legs, up to and including the check 1 Yes Yes
valves RHS-VLV-027 A, B,C, D
RHRS piping and valves on the RHR side from and
excluding the motor operated valves RHS-MOV-002 A, 2 No Yes
B, C, D to and excluding the second check valves
All RHRS piping and valves not mentioned above up to
and including the valves interfacing with systems of a 2 No Yes
lower classification.

Note:

1. A"Yes" in the Leak Before Break column indicates that the pipe is a candidate for LBB evaluation.
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Table 2.4.5-4 Residual Heat Removal System Equipment Alarms, Displays,

and Control Functions

. MCR/RSC MCR MCR/RSC RSC
Equipment Name Alarm Displa Control Displa
play Function play
CS/RHR Pumps No Yes Yes Yes
RHS-MPP-001A, B, C, D
18t and 2" CS/RHR Pump Hot Leg Isolation Valves Yes Yes Yes Yes
RHS-MOV-001A, B, C, D and -002A, B, C, D
RHR Discharge Line Containment Isolation Valves No Yes Yes Yes
RHS-MOV-021A, B, C, D
RHR Flow Control Valves No Yes Yes Yes
RHS-MOV-026A, B, C, D
CS/RHR Pump Full-flow Test Line Stop Valves No Yes Yes Yes
RHS-MOV-025A, B, C, D
CS/RHR Hx Outlet Temperature No Yes No Yes
RHS-TE-014, 024, 034, 044
CS/RHR Pump Discharge Flow Yes Yes No Yes
RHS-FT-011, 021, 031, 041
CS/RHR Pump Minimum Flow No Yes No Yes
RHS-FT-014, 024, 034, 044
CS/RHR Pump Discharge Pressure Yes Yes No Yes
RHS-PT-011, 021, 031, 041
CS/RHR Pump Suction Pressure No Yes No Yes
RHS-PT-010, 020, 030, 040
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Table 2.4.5-5

Residual Heat Removal System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 1 of 13)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.a The functional arrangement of the
RHRS is as described in the
Design Description of Subsection
2.4.5.1 and in Table 2.4.5-1 and
as shown in Figure 2.4.5-1.

1.a Inspection of the as-built RHRS
will be performed.

1.a The as-built RHRS conforms to the

functional arrangement as
described in the Design Description
of Subsection 2.4.5.1 and in Table
2.4.5-1 and as shown in Figure
2.4.5-1.

1.b Each mechanical division of the
RHRS as shown in Figure 2.4.5-1
is physically separated from the
other divisions so as not to
preclude accomplishment of the

safety function.

1.b Inspections and analysis of the
as-built RHRS will be
performed.

1.b A report exists and concludes that

each mechanical division of the
as-built RHRS as shown in Figure
2.4.5-1 is physically separated from
other mechanical divisions of the
system by spatial separation,
barriers, or enclosures so as to
assure that the functions of the
safety-related system are
maintained considering postulated
dynamic effects (i.e., missile and
pipe break hazard), internal flooding
and fire.

components of the RHRS
identified in Table 2.4.5-2 are
reconciled with the design
requirements.

the components in Table
2.4.5-2 using as-designed
and as-built information and
ASME Code Section I
design report(s) (NCA-3550)
will be performed.

2.a.i The ASME Code Section Il 2.a.i Inspection of the as-built 2.a.i The ASME Code Section Il data
components of the RHRS, ASME Code Section IlI report(s) (certified, when required
identified in Table 2.4.5-2, are components of the RHRS, by ASME Code) and inspection
fabricated, installed and identified in Table 2.4.5-2, will reports (including N-5 Data Reports
inspected in accordance with be performed. where applicable) exist and
ASME Code Section llI conclude that the as-built ASME
requirements. Code Section Ill components of the

RHRS identified in Table 2.4.5-2
are fabricated, installed, and
inspected in accordance with
ASME Code Section Il
requirements.

2.a.ii The ASME Code Section Il 2.a.ii Areconciliation analysis of |2.a.ii The ASME Code Section Il design

report(s) (certified, when required
by ASME Code) exist and conclude
that design reconciliation has been
completed in accordance with
ASME Code, for the as-built ASME
Code Section Ill components of the
RHRS identified in Table 2.4.5-2.
The report documents the results of
the reconciliation analysis.
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Table 2.4.5-5

Acceptance Criteria (Sheet 2 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.b.i

The ASME Code Section lll
piping of the RHRS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.5-3, is
fabricated, installed, and
inspected in accordance with
ASME Code Section IlI
requirements.

2.b.i

Inspection of the as-built ASME
Code Section Il piping of the
RHRS, including supports and
design features described in the
design basis to limit potential gas
accumulation, identified in Table
2.4.5-3, will be performed.

2.b.i The ASME Code Section Il data

report(s) (certified when
required by ASME Code) and
inspection reports (including N-5
Data Reports where applicable)
exist and conclude that the
as-built ASME Code Section Il
piping of the RHRS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.5-3 is
fabricated, installed, and
inspected in accordance with
ASME Code Section IlI
requirements.

2.b.ii

The ASME Code Section llI
piping of the RHRS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.5-3 is
reconciled with the design
requirements.

2.biii

A reconciliation analysis of the
piping of the RHRS, including
supports and design features
described in the design basis to
limit potential gas accumulation,
identified in Table 2.4.5-3, using
as-designed and as-built
information and ASME Code
Section Il design report(s)
(NCA-3550) will be performed.

2.biii

The ASME Code Section lll
design report(s) (certified, when
required by ASME Code) exist
and conclude that design
reconciliation has been
completed in accordance with
the ASME Code, for the as-built
ASME Code Section Il piping of
the RHRS, including supports
and design features described
in the design basis to limit
potential gas accumulation,
identified in Table 2.4.5-3. The
report documents the results of
the reconciliation analysis.
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Table 2.4.5-5

Acceptance Criteria (Sheet 3 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

3.a

Pressure boundary welds in
ASME Code Section lll
components, identified in Table
2.4.5-2, meet ASME Code
Section Il requirements for
non-destructive examination of
welds.

3.a

Inspections of the as-built
pressure boundary welds in
ASME Code Section llI
components identified in Table
2.4.5-2, will be performed in
accordance with the ASME Code
Section IlI.

3.a

The ASME Code Section Ill code
reports exist and conclude that
the ASME Code Section 11l
requirements are met for
non-destructive examination of
the as-built pressure boundary
welds in ASME Code Section IlI
components identified in Table
2.4.5-2.

3.b

Pressure boundary welds in
ASME Code Section Il piping,
identified in Table 2.4.5-3, meet
ASME Code Section IlI
requirements for non-destructive
examination of welds.

Inspections of the as-built
pressure boundary welds in
ASME Code Section Il piping
identified in Table 2.4.5-3, will be
performed in accordance with the
ASME Code Section Il

The ASME Code Section Ill code
reports exist and conclude that the
ASME Code Section llI
requirements are met for
non-destructive examination of
the as-built pressure boundary
welds in ASME Code Section Il
piping identified in Table 2.4.5-3.

piping, identified in Table
2.4.5-3, retains its pressure
boundary integrity at its design
pressure.

performed on the as-built
piping, identified in Table
2.4.5-3, required by the ASME
Code Section Il to be
hydrostatically tested.

4.a  The ASME Code Section lll 4.a A hydrostatic test will be 4.a ASME Code Data Report(s)
components, identified in performed on the as-built exist and conclude that the
Table 2.4.5-2, retain their components, identified in Table results of the hydrostatic test of
pressure boundary integrity at 2.4.5-2, required by the ASME the as-built components
their design pressure. Code Section Il to be identified in Table 2.4.5-2 as
hydrostatically tested. ASME Code Section llI
conform to the requirements of
the ASME Code Section Il
4.b  The ASME Code Section IlI 4b A hydrostatic test will be 4b  ASME Code Data Report(s)

exist and conclude that the
results of the hydrostatic test of
the as-built piping identified in
Table 2.4.5-3 as ASME Code
Section lll conform to the
requirements of the ASME
Code Section lIl.
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Table 2.4.5-5

Residual Heat Removal System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 13)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
5.a  The seismic Category | 5.a.i Inspections will be 5.a.i The as-built seismic Category |
equipment, identified in Table performed to verify that the equipment identified in Table
2.4.5-2, can withstand seismic as-built seismic Category | 2.4.5-2 is located in a seismic
design basis loads without loss equipment identified in Category | structure.
of safety function. Table 2.4.5-2 is located in a
seismic Category |
structure.

5.a.ii Type tests, analyses ora [5.a.ii A report exists and concludes that
combination of type tests the seismic Category | equipment
and analyses of seismic identified in Table 2.4.5-2 can
Category | equipment withstand seismic design basis
identified in Table 2.4.5-2 loads without loss of safety
will be performed using function.
analytical assumptions, or
will be performed under
conditions, which bound the
seismic design basis
requirements.

5.a.iii Inspections and analyses |5.a.iii A report exists and concludes that
will be performed to verify the as-built seismic Category |
that the as-built seismic equipment identified in Table
Category | equipment 2.4.5-2, including anchorages, is
identified in Table 2.4.5-2, seismically bounded by the tested
including anchorages, is or analyzed conditions.
seismically bounded by the
tested or analyzed
conditions.

5.0 The seismic Category | piping, |5.b.i Inspections will be 5.b.i  The as-built seismic Category |
including supports, identified in performed to verify that the piping, including supports,
Table 2.4.5-3 can withstand as-built seismic Category | identified in Table 2.4.5-3 is
seismic design basis loads piping, including supports, supported by a seismic Category |
without a loss of its safety identified in Table 2.4.5-3 is structure(s).
function. supported by a seismic
Category | structure(s).

5.b.ii Inspections and analyses |5.b.ii A report exists and concludes that
will be performed to verify the as-built seismic Category |
that the as-built seismic piping, including supports,
Category | piping, including identified in Table 2.4.5-3 can
supports, identified in Table withstand seismic design basis
2.4.5-3 can withstand loads without a loss of its safety
seismic design basis loads function.
without a loss of its safety
function.
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Table 2.4.5-5

Acceptance Criteria (Sheet 5 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
6.a  The Class 1E equipment 6.a.i Type tests or a combination of |6.a.i An equipment qualification data
identified in Table 2.4.5-2 as type tests and analyses using summary report exists and
being qualified for a harsh the design environmental concludes that the Class 1E
environment can withstand the conditions, or under the equipment identified in Table
environmental conditions that conditions which bound, the 2.4.5-2 as being qualified for a
would exist before, during, and design environmental harsh environment can
following a design basis conditions, will be performed withstand the environmental
accident without loss of safety on Class 1E equipment conditions that would exist
function for the time required to identified in Table 2.4.5-2 as before, during, and following a
perform the safety function. being qualified for a harsh design basis accident without
environment. loss of safety function for the
time required to perform the
safety function.
6.a.ii Inspection will be performed of |6.a.ii The as-built Class 1E
the as-built Class 1E equipment and the associated
equipment identified in Table wiring, cables, and terminations
2.4.5-2 as being qualified for a identified in Table 2.4.5-2 as
harsh environment and the being qualified for a harsh
associated wiring, cables, and environment are bounded by
terminations located in a harsh type tests or a combination of
environment. type tests and analyses.
6.0  Class 1E equipment, identified [6.b A test will be performed on 6.b  The simulated test signal exists
in Table 2.4.5-2, is powered each division of the as-built at the as-built Class 1E
from its respective Class 1E Class 1E equipment identified equipment identified in Table
division. in Table 2.4.5-2 by providing a 2.4.5-2 under test.
simulated test signal only in
the Class 1E division under
test.
6.c Separation is provided 6.c Inspections of the as-built 6.c  Physical separation or electrical
between redundant divisions of Class 1E divisional cables will isolation is provided in
RHRS Class 1E cables, and be performed. accordance with RG 1.75,
between Class 1E cables and between the as-built cables of
non-Class 1E cables. redundant Class 1E divisions
and between Class 1E cables
and non-Class 1E cables.
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Table 2.4.5-5

Acceptance Criteria (Sheet 6 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

7.a  The RHRS is provided with 7.a Tests will be performed using |7.a  The interlocks prevent the
isolation valves in each pump a simulated test signal. as-built RHRS isolation valves
suction piping that are in each pump suction piping
prevented from being opened identified in Table 2.4.5-2 from
to the RCS above the pressure being opened to the RCS above
setpoint. the pressure setpoint.

7.b Deleted. 7.b  Deleted. 7.b  Deleted.

8.a  The RHRS cools the reactor by |8.a.i An analysis is performed that |8.a.i A report exists and concludes
removing decay heat, and determines the heat removal that the product of the overall
other residual heat from the capability of the CS/RHR heat heat transfer coefficient and the
reactor core and the RCS exchangers. effective heat transfer area, UA,
during the normal plant of each CS/RHR heat
shutdown and cool down exchanger is greater than or
conditions. equal to 1.852x108 Btu/hr-°F.

8.a.ii Tests will be performed to 8.a.ii Each as-built CS/RHR pump is
confirm that the as-built RHRS sized to deliver 3,000 gpm at a
can provide flow through the discharge head of 410 ft, and
CS/RHR heat exchangers provides at least 2645 gpm to
when the pump suction is the RCS when the RCS is at
aligned to the RCS hot leg and atmospheric pressure.
the discharge is aligned to
RCS cold leg, with the RCS at
atmospheric pressure.

8.a.iii Tests will be performed to 8.a.iii A report exists and concludes
confirm that the as-built RHRS that the minimum flow rate
minimum flow line flow rate through the as-built RHRS
exceeds the required pump minimum flow line is greater
minimum flow rate when the than the required pump
pump discharge is isolated minimum flow rate.
from the RCS cold leg and the
containment spray header and
the pump suction is aligned to
the RWSP.

8.b  Deleted. 8.b Deleted. 8.b  Deleted.

8.c  Deleted. 8.c Deleted. 8.c  Deleted.

8.d  The RHRS provides cooling for |8.d A test will be performed to 8.d Each as-built CS/RHR pump
the in-containment RWSP confirm that the as-built RHRS delivers at least 2645 gpm when
during normal plant operations. can provide flow through the aligned to the RWSP.

CS/RHR heat exchangers
when the pump suction is
aligned to the RWSP and the
discharge is aligned to the
RWSP.
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Table 2.4.5-5 Residual Heat Removal System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 7 of 13)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
8.e  The RHRS provides low 8.e.i Inspections will be conducted |8.e.i The rated capacity recorded on

temperature overpressure on the as-built CS/RHR pump the valve ASME Code name

protection (LTOP) for the RCS suction relief valves to confirm plates of the as-built valve is not

during shutdown operation. that the value of the ASME less than the flow required to
Code name plate rating is provide low temperature
greater than or equal to overpressure protection for the
system relief requirements. as-built RCS, as determined by

the LTOP system evaluation
based on the
pressure-temperature curves
developed for the as-procured
reactor vessel material.

8.e.ii Tests and analysis in 8.e.ii Areport exists and concludes
accordance with the ASME that the relief valve opens at a
Code Section Il will be pressure not greater than the
performed to confirm set set pressure required to provide
pressure. low temperature overpressure

protection for the RCS, as
determined by the LTOP system
evaluation based on the
pressure-temperature curves
developed for the as-procured
reactor vessel material.

8.f The CS/RHR pumps have 8.f Tests to measure the as-built |8.f A report exists and concludes

sufficient net positive suction CS/RHR pump suction that the as-built NPSH available
head (NPSH). pressure will be performed. to each CS/RHR pump is
Inspections and analysis to greater than the NPSH required.

determine NPSH available to
each CS/RHR pump will be
performed.

The analysis will consider

vendor test results of required
NPSH and the effects of:

- pressure losses for pump
inlet piping and components,

- suction from the RWSP
water level at the minimum
value.
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Table 2.4.5-5

Residual Heat Removal System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 8 of 13)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9. Controls are provided inthe [9.i Tests will be performed for MCR |9.i MCR controls for the remotely
MCR to open and close the control capability of the remotely operated valves, identified in
remotely operated valves operated valves, identified in Table 2.4.5-4, on the as-built
identified in Table 2.4.5-4. Table 2.4.5-4, on the as-built S-VDU provide the necessary

S-VDU. output from the PSMS to open
and close the respective valves.

9.ii  Tests will be performed on the 9.i  Controls on the as-built

as-built remotely operated valves O-VDU in the MCR open and

identified in Table 2.4.5-4 using close the as-built remotely

controls on the as-built O-VDU in operated valves identified in

the MCR. Table 2.4.5-4 with the MCR
control function.

10.a  The valves identified in Table [10.a.i Type tests or a combination of |10.a.i A reportexists and concludes
2.4.5-2 as having an active type tests and analyses of the that each valve identified in
safety function can perform an valves identified in Table 2.4.5-2 Table 2.4.5-2 as having an
active safety function to as having an active safety active safety function changes
change position as indicated function will be performed that position as indicated in Table
in the table under expected demonstrate the capability of the 2.4.5-2 under expected
ranges of fluid flow, differential valve to operate under expected ranges of fluid flow,
pressure, electrical conditions, ranges of fluid flow, differential differential pressure, electrical
and temperature conditions up pressure, electrical conditions, conditions, and temperature
to and including design-basis and temperature conditions up to conditions up to and including
conditions. and including design-basis design-basis conditions.

conditions.

10.a.ii Tests of the as-built valves 10.a.ii Each as-built valve identified
identified in Table 2.4.5-2 as in Table 2.4.5-2 as having an
having an active safety function active safety function
will be performed under changes position as
preoperational flow, differential indicated in Table 2.4.5-2
pressure, and temperature under preoperational test
conditions. conditions.
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Table 2.4.5-5 Residual Heat Removal System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 9 of 13) |

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

10.a.iii Inspections will be performed of |10.a.iii Each as-built valve identified || |

the as-built valves identified in in Table 2.4.5-2 as having an
Table 2.4.5-2 as having an active safety function is
active safety function. bounded by the type tests, or

a combination of type tests
and analyses.

10.a.iv Deleted 10.a.iv Deleted |
10.b After loss of motive power, the [10.b Tests of the as-built remotely 10.b Upon loss of motive power,
remotely operated valves, operated valves identified in each as-built remotely
identified in Table 2.4.5-2, Table 2.4.5-2 will be performed operated valve identified in
assume the indicated loss of under the conditions of loss of Table 2.4.5-2 assumes the
motive power position. motive power. indicated loss of motive power
position.
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Table 2.4.5-5

Residual Heat Removal System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 10 of 13)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

11. Controls are provided in the MCR
to start and stop the CS/RHR
pumps identified in Table 2.4.5-4.

11.i Tests will be performed for MCR
control capability of the CS/RHR
pumps, identified in Table 2.4.5-4,
on the as-built S-VDU.

11.i MCR controls for the CS/RHR
pumps, identified in Table
2.4.5-4, on the as-built S-VDU
provide the necessary output
from the PSMS to start and
stop the respective pumps.

11.ii Tests will be performed on the
as-built CS/RHR pumps identified
in Table 2.4.5-4 using controls on
the as-built O-VDU in the MCR.

11.ii Controls on the as-built O-VDU
in the MCR start and stop the
as-built CS/RHR pumps
identified in Table 2.4.5-4 with
the MCR control function.

12. Alarms and displays identified in
Table 2.4.5-4 are provided in the
MCR.

12.i Inspection will be performed on the
as-built A-VDU in the MCR for
retrievability of the alarms identified
in Table 2.4.5-4.

12.i Alarms identified in Table
2.4.5-4 can be retrieved on the
as-built A-VDU in the MCR.

12.ii Inspection will be performed on the
as-built S-VDU and the as-built
0O-VDU in the MCR for retrievability
of the displays identified in Table
2.4.5-4.

12.ii Displays identified in Table
2.4.5-4 can be retrieved on the
as-built S-VDU and as-built
0O-VDU in the MCR.
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Table 2.4.5-5

Residual Heat Removal System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 11 of 13)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13. Alarms, displays and controls
identified in Table 2.4.5-4 are
provided in the RSC.

13.i Inspection will be performed on the
as-built O-VDU in the RSC for
retreivability of the alarms identified
in Table 2.4.5-4.

13.i Alarms identified in Table
2.4.5-4 can be retrieved on the
as-built O-VDU in the RSC.

13.ii Inspection will be performed on the
as-built S-VDU and the as-built
O-VDU in the RSC for retrievability
of the displays identified in Table
2454,

13.ii Displays identified in Table
2.4.5-4 can be retrieved on
the as-built S-VDU and
as-built O-VDU in the RSC.

13.iii Tests will be performed for RSC
control capability of equipment,
identified in Table 2.4.5-4, on the
as-built S-VDU.

13.iii RSC controls for equipment,
identified in Table 2.4.5-4, on
the as-built S-VDU provide the
necessary output from the
PSMS to operate the
respective equipment.

13.iv Tests will be performed on the
as-built equipment, identified in
Table 2.4.5-4, using controls on
the as-built O-VDU in the RSC.

13.iv Controls on the as-built
O-VDU in the RSC operate
the as-built equipment
identified in Table 2.4.5-4 with
an RSC control function.

Tier 1

2.4-88

Revision 4




2.4 REACTOR SYSTEMS

US-APWR Design Control Document

Table 2.4.5-5

Acceptance Criteria (Sheet 12 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14.

The piping identified in Table
2.4.5-3 as designed for LBB
meets the LBB criteria, or an
evaluation is performed of the
protection from the dynamic
effects of a rupture of the line.

14.

Inspections and analyses of the
as-built piping identified in Table
2.4.5-3 will be performed.

For piping identified in Table
2.4.5-3 that meets the LBB
criteria, an LBB evaluation
report exists and concludes
that the LBB acceptance
criteria are met by the
as-built piping identified in
Table 2.4.5-3 including
material and material
specifications, pipe
geometry, support location
and their characteristics,
location and weight of
components such as valves.

For piping identified in Table
2.4.5-3 as a candidate for
LBB but does not meet LBB
criteria, an as-designed pipe
break hazard analysis
report(s) exists and
concludes that for each
postulated piping failure:

i. Piping stresses in the
containment penetration
area are within allowable
stress limits,

ii. Pipe whip restraints and
jet shield designs can
mitigate pipe break loads,

iii. Loads on safety-related
SSCs are within design
load limits.

iv.The safety related SSCs
are protected against or
are qualified to withstand
the environmental effects
of postulated failures.
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Table 2.4.5-5

Acceptance Criteria (Sheet 13 of 13)

Residual Heat Removal System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

each as-built pump identified in
Table 2.4.5-2.

15.a Deleted. 15.a Deleted. 15.a Deleted.

15.b  Deleted. 15.b  Deleted. 15.b  Deleted.

16. The pumps identified in Table |16.i Type tests or a combination of |16.i A report exists and
2.4.5-2 can perform their type tests and analyses of each concludes that the pumps
safety functions under pump identified in Table 2.4.5-2 identified in Table 2.4.5-2
expected ranges of fluid flow, will be performed to demonstrate can perform their safety
pump head, electrical the ability of the pump to perform functions under expected
conditions, and temperature its safety function under expected ranges of fluid flow, pump
conditions up to and including ranges of fluid flow, pump head, head, electrical conditions,
design-basis conditions. electrical conditions, and and temperature conditions

temperature conditions up to and up to and including
including design-basis conditions. design-basis conditions.
16.ii  Inspections will be performed of (16.ii Each as-built pump

identified in Table 2.4.5-2 is
bounded by the type tests, or
a combination of type tests
and analyses.
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246 Chemical and Volume Control System (CVCS)
2.4.61 Design Description

The purpose of the CVCS is to maintain the coolant inventory of the RCS and to provide
chemical and radioactive cleanup of the RCS. Some components of the CVCS, such as the
containment isolation valves, are safety-related, while other CVCS components, such as volume
control tank, boric acid blender and seal water heat exchanger, are non safety-related.

CVCS safety functions include:
* Maintaining the reactor coolant pressure boundary

* Providing the containment isolation function, as described in Section 2.11.2, of CVCS
lines penetrating the containment

» Providing isolation of a source of water connected to the RCS to prevent inadvertent
dilution of boron in the coolant

» Providing isolation of the charging line

1. The functional arrangement of the CVCS is as described in the Design Description of
Subsection 2.4.6.1 and in Table 2.4.6-1 and as shown in Figure 2.4.6-1.

2.a.i The ASME Code Section Ill components of the CVCS, identified in Table 2.4.6-2, are
fabricated, installed and inspected in accordance with ASME Code Section Il
requirements.

2.a.ii The ASME Code Section Il components of the CVCS identified in Table 2.4.6-2 are
reconciled with the design requirements.

2.b.i The ASME Code Section Il piping of the CVCS, including supports, identified in Table
2.4.6-3 is fabricated, installed, and inspected in accordance with ASME Code Section IlI
requirements.

2.b.ii The ASME Code Section Il piping of the CVCS, including supports, identified in Table
2.4.6-3 is reconciled with the design requirements.

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.4.6-2, meet ASME Code Section Il requirements for non-destructive examination of
welds.

3.b Pressure boundary welds in ASME Code Section Il piping, identified in Table 2.4.6-3,
meet ASME Code Section Ill requirements for non-destructive examination of welds.

Tier 1 2.4-93 Revision 4



2.4 REACTOR SYSTEMS US-APWR Design Control Document

4.a The ASME Code Section Ill components, identified in Table 2.4.6-2, retain their pressure
boundary integrity at their design pressure.

4.b The ASME Code Section lll piping, identified in Table 2.4.6-3, retains its pressure
boundary integrity at its design pressure.

5.a The seismic Category | equipment identified in Table 2.4.6-2 can withstand seismic
design basis loads without loss of safety function.

5.b The seismic Category | piping, including supports, identified in Table 2.4.6-3 can
withstand seismic design basis loads without a loss of its safety function.

6.a The Class 1E equipment identified in Table 2.4.6-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

6.b Class 1E equipment identified in Table 2.4.6-2 is powered from its respective Class 1E
division.

6.c Separation is provided between redundant divisions of CVCS Class 1E cables, and
between Class 1E cables and non-Class 1E cables.

7. Deleted.

8.a The CVCS provides makeup capability to maintain the RCS volume.

8.b Deleted.

8.c The CVCS supplies seal water to the RCP seals.

9. Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.4.6-4.

10.a The valves identified in Table 2.4.6-2 as having an active safety function can perform an
active safety function to change position as indicated in the table under expected ranges
of fluid flow, differential pressure, electrical conditions, and temperature conditions up to
and including design-basis conditions.

10.b  After loss of motive power, the remotely operated valves, identified in Table 2.4.6-2,
assume the indicated loss of motive power position.

1. Controls are provided in the MCR to start and stop the charging pumps identified in Table
2.4.6-4.

12. Alarms and displays identified in Table 2.4.6-4 are provided in the MCR.

13. Alarms, displays and controls identified in Table 2.4.6-4 are provided in the RSC.
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14.a Deleted.
14.b Deleted.

15. The pumps identified in Table 2.4.6-2 can perform their safety functions under expected
ranges of fluid flow, pump head, electrical conditions, and temperature conditions up to
and including design-basis conditions.

2.4.6.2 Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.4.6-5 describes the ITAAC for the CVCS.

The ITAAC associated with the CVCS equipment, components, and piping that comprise a
portion of the CIS are described in Table 2.11.2-2.
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Table 2.4.6-1 Chemical and Volume Control System Location of Equipment and Piping

(Sheet 1 of 2)

System and Components

Location

Regenerative heat exchanger

Containment

Letdown heat exchanger

Containment

Excess letdown heat exchanger

Containment

Seal Water Heat Exchanger

Reactor Building

Volume control tank

Reactor Building

Charging pumps

Reactor Building

Letdown line and valves from RCS to and including valve CVS-LCV-362 prior to
Regenerative Heat Exchanger.

Containment

Letdown line piping and valves from and excluding the valve CVS-LCV-362 prior to
Regenerative Heat Exchanger to the following valves: RHRS valves (2 each)
(excluding the valves) RHS-AOV-024 B, C; Containment isolation valve (excluding
the valve) CVS-AOV-005

Containment

All CVCS containment isolation valves and piping between the valves.

Containment and
Reactor Building

Excess letdown piping and valves from RCS to and excluding containment isolation
valves CVS-MOV-203 and CVS-VLV-202. This includes piping related to seal
water return line from and excluding 4 valves CVS-AOV-192 A, B, C, D and to seal
water return line relief valve CVS-SRV-201 (including the valve).

Containment

RCP seal water return piping and valves from RCP seal to and including 4 valves
CVS-AOV-192 A, B,C,D

Containment

RCP seal water injection piping and valves excluding following valves and piping:
containment isolation valves, piping between these valves; piping downstream of
CVS-VLV-180 A, B, C, D (including valves); seal injection filter line from
CVS-VLV-168 to CVS-VLV-173 (excluding valves)

Reactor Building and
Containment

RCP seal water injection piping and valves downstream of including valves
CVS-VLV-180 A, B, C,D

Containment

Charging lines from and including valves CVS-VLV-158 and CVS-AOV-159 to their
penetration into the RCS

Containment

Auxiliary Spray line from and including valves CVS-AQOV-155 to the penetration into
the RCS

Containment

Charging line and Aukxiliary Spray line piping and valves between the following
valves (excluding the valves) downstream of the Regenerative Heat Exchanger:
CVS-VLV-158, CVS-AOV-159, CVS-AQOV-155 and the containment isolation valve
CVS-VLV-153

Containment
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Table 2.4.6-1 Chemical and Volume Control System Location of Equipment and Piping

(Sheet 2 of 2)

System and Components

Location

CVS-LCV-031B to charging pump minimum flow orifices and following valves:
CVS-VLV-213 (including valve); CVS-VLV-585 (including valve); CVS-VLV-557

593 (including valve); and CVS-MOV-152 (excluding valve)

Charging line piping and valves from and including the volume control outlet valve

(including valve) ; CVS-VLV-163 and 164 (excluding valves); CVS-VLV-591 and

Reactor Building

and including the isolation valve CVS-FCV-128 to primary makeup flow control
valve CVS-FCV-133A (including valve).

CVCS piping and valves related to the primary makeup water supply isolation from

Reactor Building

CVCS Charging Line Isolation Valve (CVS-MOV-151)

Reactor Building

CVCS Charging Line Containment Isolation Valve (CVS-MOV-152)

Reactor Building

RCP Seal Water Return Line Containment Isolation Valves (CVS-MOV-203, 204)

Containment/
Reactor Building

C, D)

RCP Seal Water Injection Line Containment Isolation Valves (CVS-MOV-178 A, B,

Reactor Building

RCP Seal Water Injection Line Containment Isolation Check Valves

(CVS-VLV-179 A, B, C, D)

Containment

Letdown Orifice Stop Valves (CVS-AOV-001 A, B, C)

Containment

Auxiliary Pressurizer Spray Line Isolation Valve (CVS-AOV-155)

Containment

CVCS Charging Line Isolation Valve (CVS-AOV-159)

Containment

CVCS Letdown Line Isolation Valves (CVS-LCV-361, 362)

Containment

Air Operated Valves (CVS-AOV-192 A, B, C, D)

Containment

Excess Letdown Isolation Valves (CVS-AOV-221, 222)

Containment

Auxiliary Pressurizer Spray Line Check Valve (CVS-VLV-156)

Containment

Letdown Containment Isolation Valves (CVS-AOV-005, 006)

Containment/
Reactor Building

Volume Control Tank Outlet Valves (CVS-LCV-031B, C)

Reactor Building

Charging Pump Alternate Makeup Line Stop Valves (CVS-LCV-031 D, E, F, G)

Reactor Building

Primary Makeup Water Supply Isolation Valves (CVS-FCV-128, 129)

Reactor Building

Tier 1 2.4-97

Revision 4




2.4 REACTOR SYSTEMS

US-APWR Design Control Document

Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 1 of 6)
ASME N Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control X Power
Valve Harsh Envir. Function L
lll Class Position
. Undervoltage
Charging pumps CVS-MPP-001 A, B 3 Yes — Yes /Yes Signal Start —
Regenerative heat exchanger CVS-MHX-001 3 Yes — —/— — — —
Letdown heat exchanger —
Tube Side 3 ves - —/= - - -
CVS-MHX-002
Letdown heat exchanger —
CCW Side 2 ves - —/= - - -
Excess letdown heat
exchanger — Tube Side 3 ves o —/= o o o
CVS-MHX-003
Excess letdown heat 2 Yes . i . . .
exchanger — CCW side
Containment Transfer
Letdown Orifice Stop Valves CVS-AOV-001 A, B, C 3 Yes Yes Yes/Yes Isolation Closed
Closed
Phase A
. Containment
Letdown Containment CVS-AOV-005 2 Yes Yes Yes/Yes isolation | 2N 1 Giosed
Isolation Valve (First) Closed
Phase A
. Containment
Letdo'w n Containment CVS-AOV-006 2 Yes Yes Yes/Yes Isolation Transfer Closed
Isolation Valve (Second) Closed
Phase A
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Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 2 of 6)

ASME L. Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control X Power
Valve Harsh Envir. Function e
Il Class Position
Volume Control Tank Outlet CVS-LCV-031B, C 3 Yes Yes Yes/Yes — — As s
Valves
Charging Pump Alternate CVS-LCV-031 D,
Makeup Valves EF.G 3 Yes Yes Yes/Yes As Is
Volume control tank outlet CVS-VLV-125 3 Yes No i . . .
check Valve
Charging pump minimum flow Transfer
ging pump CVS-VLV-129A, B 3 Yes No = — Closed/ —
check Valves
Open
Charging pump discharge Transfer
ging pump 9 CVS-VLV-131A, B 3 Yes No = — Closed! —
check Valves
Open
ECCS
CVCS Charging Line Isolation Actuation Transfer
ging CVS-MOV-151 3 Yes Yes Yes/Yes and Asls
Valve Closed
CVvCs
isolation
ECCS
CVCS Charging Line Actuation Transfer
. ging . CVS-MOV-152 2 Yes Yes Yes/Yes and As Is
Containment Isolation Valve Closed
CVCSs
isolation
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Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 3 of 6)

ASME I Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control X Power
Valve Harsh Envir. Function -
Il Class Position
CVCS Charging Line Isolation Transfer
Check Valve CVS-VLV-153 2 Yes No —/— — Closed —
Auxmary Eressurlzer Spray CVS-AOV-155 1 Yes Yes Yes/Yes Remote Transfer Closed
Line Isolation Valve Manual Closed
Auxiliary Pressurizer Spray Transfer
Line Check Valve CVS-VLV-156 L ves No / Closed
Charging Line Check Valve CVS-VLV-158 1 Yes No —/— — — —
. . . Transfer
CVCS Charging Line Isolation CVS-AOV-159 1 Yes Yes Yes/Yes Remote Closed/ Open
Valve Manual
Open
CVCS Charging Line Check CVS-VLV-160, 161 1 Yes No g . Transfer .
Valves Closed
RCP Seal Injection Line CVS-MOV-178 Remote Transfer
Containment Isolation Valves A B, C,D 2 Yes Yes Yes/Yes Manual Closed Asls
RCP Seal Injection Line Transfer
Containment Isolation Check CVS-VLV-AT79 2 Yes No —/— — Closed/ —
A B, CD
Valves Open
RCP Seal Water Injection CVS-VLV-180 1 Yes No i . . .
Valves A B, C,D
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Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 4 of 6)

ASME L. Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control X Power
Valve Harsh Envir. Function e
Il Class Position
RCP Seal Injection Line Check CVS-VLV-181 Transfer
Valves (First) 1 Yes No —/— — Closed/ —
A B,C,D Open
RCP Seal Injection Line Check CVS-VLV-182 Transfer
Valves (Second) 1 Yes No —/— — Closed/ —
A B, C,D Open
Seal Water Return Line CVS-AOV-192 Undervoltage | Transfer
Isolation Valves (First) A B,C,D 2 ves Yes Yes/Yes Signal Closed Closed
Containment
Isolation
Phase A with
RCP Seal Return Line Undervoltage | Transfer
Containment Isolation Valve CVS-MOV-203 2 ves Yes Yes/Yes Signal Closed Asls
Containment
Isolation
Phase B
Seal Water Return Line CVS-AOV-196 Undervoltage | Transfer
Isolation Valves (Second) A B, C,D 3 Yes Yes Yes/Yes signal Closed Closed
RCP Seal Return Line Transfer
Containment Isolation Check CVS-VLV-202 2 Yes No —/— — —
valve Closed
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Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 5 of 6)
ASME L Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control . Power
Valve Harsh Envir. Function ies
Il Class Position
Containment
Isolation
Phase A with
RCP Seal Return Line Undervoltage | Transfer
Containment Isolation Valve CVS-MOV-204 2 ves ves Yes/Yes Signal Closed Asls
Containment
Isolation
Phase B
Primary
Primary Makeup Water SUpply | /s roy.128, 129 3 Yes Yes Yes/No Makeup Transfer |\ 1
Isolation Valves Water Line Closed
Isolation
Excess Letdown Isolation CVS-AOV-221, 222 1 Yes Yes Yes/Yes Letdqwn Transfer Closed
Valves Isolation Closed
CVCS Letdown Line Isolation CVS-LCV-361 1 Yes Yes Yes/Yes Letdoyvn Transfer Closed
Valve Isolation Closed
CVCS Letdown Line Isolation CVS-LCV-362 1 Yes Yes Yes/Yes Letdoyvn Transfer Closed
Valve Isolation Closed
Charglng'pump alternate CVS-VLV-592 3 Yes No i . Transfer .
makeup line check Open
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Table 2.4.6-2 Chemical and Volume Control System Equipment Characteristics (Sheet 6 of 6)

ASME I Remotely Class 1E/ Active Loss. of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Category | . Control X Power
Valve Harsh Envir. Function L
lll Class Position
Charging pump alternate CVS-VLV-594 3 Yes No i . Transfer .
makeup line check valve Open
Charging pump alternate CVS-VLV-595 3 Yes No i . Transfer o
makeup line check valve Open
Primary Makeup Water Supply | /g F1.128, 129 — Yes — Yes/No — — —
Flow
NOTE:

Dash (—) indicates not applicable
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Table 2.4.6-3 Chemical and Volume Control System Piping Characteristics

ASME Code Seismic
Pipe Line Name Section lll Cateqory |
Class gory
Letdown line and valves from RCS to and including valve CVS-LCV-362
. . 1 Yes
prior to Regenerative Heat Exchanger.
Letdown line piping and valves from and excluding the valve CVS-LCV-362
prior to Regenerative Heat Exchanger to the following valves: RHRS valves 3 Yes
(2 each) (excluding the valves) RHS-AOV-024 B, C; Containment isolation
valve (excluding the valve) CVS-AOV-005.
All CVCS containment isolation valves and piping between the valves. 2 Yes
Excess letdown piping and valves from RCS to and including valve 1 Yes

CVS-AOV-222 just prior to excess letdown heat exchanger.

Excess letdown piping and valves from but excluding valve CVS-AQV-222
just prior to excess letdown heat exchanger to and excluding containment
isolation valves CVS-MOV-203 and CVS-VLV-202. This includes piping 3 Yes
related to seal water return from RCP seals to but excluding 4 valves
CVS-AOV-192 A, B, C, D.

RCP seal water return piping and valves from RCP seal to and including

valves CVS-AOV-192 A, B, C, D 2 Yes

RCP seal water injection piping and valves excluding following valves and
piping: containment isolation valves, piping between these valves; piping
downstream of CVS-VLV-180 A, B, C, D (including valves); seal injection
filter line from CVS-VLV-168 to CVS-VLV-173 (excluding valves)

3 Yes

RCP seal water injection piping and valves downstream of including valves

CVS-VLV-180A, B, C,D 1 Yes

Charging lines from and including valves CVS-VLV-158 and CVS-AOV-159

to their penetration into the RCS ! ves

Charging line piping and valves between the following valves (excluding the
valves) downstream of the Regenerative Heat Exchanger: CVS-VLV-158
and CVS-AOV-159. And, containment isolation valve CVS-VLV-153
(excluding the valve)

3 Yes

Auxiliary Spray line from and including valve CVS-AOV-155 to the

penetration into the RCS 1 Yes

Auxiliary Spray piping up to but excluding CVS-AQV-155 3 Yes

Charging line piping and valves from and including the volume control outlet
valve CVS-LCV-031B to charging pump minimum flow orifices and the
following valves: CVS-VLV-213 (including valve); CVS-VLV-585 (including
valve); CVS-VLV-557 (including valve); CVS-VLV-163 and 164 (excluding
valves); CVS- VLV-591 and 593 (including valves); and CVS-MOV-152
(excluding valve)

3 Yes

CVCS piping and valves related to the primary makeup water supply
isolation from and including the isolation valve CVS-FCV-128 to primary 3 Yes
makeup flow control valve CVS-FCV-133A (including valve).
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Table 2.4.6-4 Chemical and Volume Control System Equipment, Alarms, Displays, and
Control Functions

. MCRRsc | McR | MERIRSC | pqc
Equipment Name Alarm Disol Control Disol
Isplay Function Isplay

Charging Pump (Run Status) No Yes Yes Yes
Primary Makeup Water Supply Flow
(CVS-FICA-128,129) ves ves No ves
Letdown Containment Isolation Valves
(CVS-AOV-005,006) No ves Yes ves
CVCS Charging Line Containment Isolation Valve
(CVS-MOV-152) No Yes Yes Yes
RCP Seal Injection Line Containment Isolation No Yes Yes Yes
Valves (CVS-MOV-178 A, B, C, D)
RCP Seal Return Line Containment Isolation No Yes Yes Yes
Valves (CVS-MOV-203,204)
Volume Control Tank Outlet Valves
(CVS-LCV-031 B, C) No ves Yes ves
Charging Pump Alternate Makeup Valves
(CVS-LCV-031 D,E,F,G) No Yes Yes ves
CVCS Charging Line Isolation Valve
(CVS-MOV-151) No Yes Yes Yes
Auxiliary Pressurizer Spray Line Isolation Valve
(CVS-AOV-155) No Yes Yes Yes
CVCS Charging Line Isolation Valve
(CVS-AOV-159) No Yes Yes Yes
Air Operated Valves
(CVS-AOV-192 A, B, C, D) No ves ves ves
Air Operated Valves
(CVS-AOV-196 A, B, C, D) No Yes Yes ves
Primary Makeup Water Supply Isolation Valves
(CVS-FCV-128, 129) No ves ves ves
Excess Letdown Isolation Valves
(CVS-AOV-221, 222) No Yes Yes ves
CVCS Letdown Line Isolation Valve
(CVS-LCV-361) No Yes Yes Yes
CVCS Letdown Line Isolation Valve
(CVS-LCV-362) No Yes Yes Yes
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Acceptance Criteria (Sheet 1 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.  The functional arrangement of
the CVCS is as described in the
Design Description of
Subsection 2.4.6.1 and in Table
2.4.6-1 and as shown in Figure
2.4.6-1.

N

Inspection of the as-built
CVCS will be performed.

N

The as-built CVCS conforms to the
functional arrangement as
described in the Design Description
of Subsection 2.4.6.1 and in Table
2.4.6-1 and as shown in Figure
2.4.6-1.

2.a.i The ASME Code Section Il
components of the CVCS,
identified in Table 2.4.6-2, are
fabricated, installed and
inspected in accordance with
ASME Code Section lll
requirements.

2.a.i

Inspection of the as-built
ASME Code Section lll
components of the CVCS,
identified in Table 2.4.6-2,
will be performed.

.i The ASME Code Section Ill data

report(s) (certified, when required by
ASME Code) and inspection reports
(including N-5 Data Reports where
applicable) exist and conclude that
the as-built ASME Code Section IlI
components of the CVCS identified
in Table 2.4.6-2 are fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.

2.a.ii The ASME Code Section I
components of the CVCS
identified in Table 2.4.6-2 are
reconciled with the design
requirements.

2.a.ii A reconciliation analysis of
the components identified in
Table 2.4.6-2 using
as-designed and as-built
information and ASME Code
Section Il design report(s)
(NCA-3550) will be
performed.

2.a.ii The ASME Code Section Il design

report(s) (certified, when required by
ASME Code) exist and conclude
that design reconciliation has been
completed in accordance with the
ASME Code, for the as-built ASME
Code Section Il components of the
CVCS identified in Table 2.4.6-2.
The report documents the results of
the reconciliation analysis.

2.b.i The ASME Code Section IlI
piping of the CVCS, including
supports, identified in Table
2.4.6-3, is fabricated, installed,
and inspected in accordance
with ASME Code Section IlI
requirements.

2.b.i

Inspection of the as-built
ASME Code Section Il
piping of the CVCS,
including supports, identified
in Table 2.4.6-3, will be
performed.

The ASME Code Section Il data
report(s) (certified when required by
ASME Code) and inspection reports
(including N-5 Data Reports where
applicable) exist and conclude that
the as-built ASME Code Section IlI
piping of the CVCS, including
supports, identified in Table 2.4.6-3
is fabricated, installed, and
inspected in accordance with ASME
Code Section Ill requirements.
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Acceptance Criteria (Sheet 2 of 8)

Design Commitment

Inspections, Tests, Analyses ‘

Acceptance Criteria

design requirements.

2.b.ii The ASME Code Section Il
piping of the CVCS, including
supports, identified in Table
2.4.6-3 is reconciled with the

2.b.ii A reconciliation analysis of the

piping of the CVCS, including
supports, identified in Table
2.4.6-3, using as-designed and
as-built information and ASME
Code Section Il design
report(s) (NCA-3550) will be
performed.

2.b.ii The ASME Code Section Il

design report(s) (certified, when
required by ASME Code) exist
and conclude that design
reconciliation has been
completed in accordance with the
ASME Code, for the as-built
ASME Code Section Il piping of
the CVCS, including supports,
identified in Table 2.4.6-3. The
report documents the results of
the reconciliation analysis.

boundary integrity at their
design pressure.

components, identified in Table
2.4.6-2, retain their pressure

performed on the as-built
components, identified in Table
2.4.6-2, required by the ASME
Code Section Ill to be
hydrostatically tested.

3.a Pressure boundary welds in 3.a Inspections of the as-built 3.a The ASME Code Section Il code
ASME Code Section I pressure boundary welds in reports exist and conclude that
components, identified in Table ASME Code Section Il the ASME Code Section Il
2.4.6-2, meet ASME Code components identified in Table requirements are met for
Section Il requirements for 2.4.6-2, will be performed in non-destructive examination of
non-destructive examination of accordance with the ASME the as-built pressure boundary
welds. Code Section Ill. welds in ASME Code Section IlI

components identified in Table
2.4.6-2.

3.0 Pressure boundary welds in 3.b Inspections of the as-built 3.b The ASME Code Section Ill code
ASME Code Section Ill piping, pressure boundary welds in reports exist and conclude that
identified in Table 2.4.6-3, meet ASME Code Section Il piping the ASME Code Section IlI
ASME Code Section I identified in Table 2.4.6-3 will be requirements are met for
requirements for performed in accordance with non-destructive examination of
non-destructive examination of the ASME Code Section . the as-built pressure boundary
welds. welds in ASME Code Section IlI

piping identified in Table 2.4.6-3.

4.a The ASME Code Section Ill 4.a A hydrostatic test will be 4.a ASME Code Data Report(s) exist

and conclude that the results of
the hydrostatic test of the as-built
components identified in Table
2.4.6-2 as ASME Code Section IlI
conform to the requirements of
the ASME Code Section .
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Table 2.4.6-5 Chemical and Volume Control System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

4.b The ASME Code Section Il 4.b A hydrostatic test will be 4.b ASME Code Data Report(s)
piping, identified in Table performed on the as-built exist and conclude that the
2.4.6-3, retains its pressure piping, identified in Table results of the hydrostatic test of
boundary integrity at its 2.4.6-3, required by the the as-built piping identified in
design pressure. ASME Code Section Il to be Table 2.4.6-3 as ASME Code

hydrostatically tested. Section Il conform to the
requirements of the ASME
Code, Section lll.

5.a The seismic Category | 5.a.i Inspections will be 5.a.i The as-built seismic Category |
equipment identified in Table performed to verify that the equipment identified in Table
2.4.6-2 can withstand seismic as-built seismic Category | 2.4.6-2 is located in a seismic
design basis loads without equipment identified in Category | structure.
loss of safety function. Table 2.4.6-2 is located in a

seismic Category | structure.
5.a.ii Type tests, analyses, or a 5.a.ii A report exists and concludes

combination of type tests
and analyses of seismic
Category | equipment
identified in Table 2.4.6-2
will be performed using
analytical assumptions, or
will be performed under
conditions, which bound the
seismic design basis
requirements.

that the seismic Category |
equipment identified in Table
2.4.6-2 can withstand seismic
design basis loads without loss
of safety function.

5.a.iii Inspections and analyses

will be performed to verify
that the as-built seismic
Category | equipment
identified in Table 2.4.6-2,
including anchorages, is
seismically bounded by the
tested or analyzed
conditions.

5.a.iii A report exists and concludes
that the as-built seismic
Category | equipment
identified in Table 2.4.6-2,
including anchorages, is
seismically bounded by the
tested or analyzed conditions.

5.b The seismic Category | piping,
including supports, identified
in Table 2.4.6-3 can withstand
seismic design basis loads
without a loss of its safety
function.

5.b.i

Inspections will be
performed to verify that the
as-built seismic Category |
piping, including supports,
identified in Table 2.4.6-3 is
supported by a seismic
Category | structure(s).

5.b.i The as-built seismic Category |
piping, including supports,
identified in Table 2.4.6-3 is
supported by a seismic
Category | structure(s).
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

5.b.ii Inspections and analyses will | 5.b.ii A report exists and concludes
be performed to verify that that the as-built seismic
the as-built seismic Category Category | piping, including
| piping, including supports, supports, identified in Table
identified in Table 2.4.6-3 can 2.4.6-3 can withstand seismic
withstand seismic design design basis loads without a
basis loads without a loss of loss of its safety function.
its safety function.

6.a The Class 1E equipment 6.a.i Type tests or a combination of | 6.a.i An equipment qualification data
identified in Table 2.4.6-2 as type tests and analyses using summary report exists and
being qualified for a harsh the design environmental concludes that the Class 1E
environment can withstand conditions, or under the equipment identified in Table
the environmental conditions conditions which bound the 2.4.6-2 as being qualified for a
that would exist before, design environmental harsh environment can
during, and following a design conditions, will be performed withstand the environmental
basis accident without loss of on Class 1E equipment conditions that would exist
safety function for the time identified in Table 2.4.6-2 as before, during, and following a
required to perform the safety being qualified for a harsh design basis accident without
function. environment. loss of safety function for the

time required to perform the
safety function.
6a.ii Inspection will be performed of | 6.a.ii The as-built Class 1E
the as-built Class 1E equipment and the associated
equipment identified in Table wiring, cables, and terminations
2.4.6-2 as being qualified for a identified in Table 2.4.6-2 as
harsh environment and the being qualified for a harsh
associated wiring, cables, and environment are bounded by
terminations located in a harsh type tests or a combination of
environment. type tests and analyses.

6.b Class 1E equipment, 6.b A test will be performed on 6.b The simulated test signal exists
identified in Table 2.4.6-2, is each division of the as-built at the as-built Class 1E
powered from its respective Class 1E equipment identified equipment identified in Table
Class 1E division. in Table 2.4.6-2 by providing a 2.4.6-2 under test.

simulated test signal only in
the Class 1E division under
test.

6.c Separation is provided 6.c Inspections of the as-built 6.c Physical separation or electrical
between redundant divisions Class 1E divisional cables will isolation is provided in
of CVCS Class 1E cables, be performed. accordance with R.G. 1.75
and between Class 1E cables between the as-built cables of
and non-Class 1E cables. redundant Class 1E divisions

and between Class 1E cables
and non-Class 1E cables.
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Table 2.4.6-5 Chemical and Volume Control System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

7. Deleted. 7. Deleted. 7. Deleted.

8.a The CVCS provides makeup 8.a A test of the as-built CVCS 8.a Each as-built CVCS charging
capability to maintain the RCS will be performed to measure pump delivers a flow rate to the
volume. the makeup flow rate. RCS of greater than or equal to

160 gpm at normal operating
pressure of RCS.

8.b Deleted. 8.b Deleted. 8.b Deleted.

8.c The CVCS supplies seal 8.c A test of the as-built CVCS 8.c Each as-built CVCS charging
water to the RCP seals. will be performed by aligning pump provides a flow rate of

a flow path to each RCP. greater than or equal to 8 gpm to
each RCP.

9. Controls are provided in the | 9.i Tests will be performed for 9.i MCR controls for the remotely
MCR to open and close the MCR control capability of the operated valves, identified in Table
remotely operated valves remotely operated valves, 2.4.6-4, on the as-built S-VDU
identified in Table 2.4.6-4. identified in Table 2.4.6-4, on provide the necessary output from

the as-built S-VDU. the PSMS to open and close the
respective valves.

9.ii Tests will be performed on 9.ii  Controls on the as-built O-VDU in
the as-built remotely the MCR open and close the
operated valves identified in as-built remotely operated valves
Table 2.4.6-4 using controls identified in Table 2.4.6-4 with the
on the as-built O-VDU in the MCR control function.

MCR.

10.a. The valves identified in Table | 10.a.i Type tests or a 10.a.i A report exists and concludes
2.4.6-2 as having an active combination of type tests that each valve identified in
safety function can perform and analyses of the valves Table 2.4.6-2 as having an
an active safety function to identified in Table 2.4.6-2 active safety function changes
change position as indicated as having an active safety position as indicated in Table
in the table under expected function will be performed 2.4.6-2 under expected ranges
ranges of fluid flow, that demonstrate the of fluid flow, differential
differential pressure, electrical capability of the valve to pressure, electrical conditions,
conditions, and temperature operate under expected and temperature conditions up
conditions up to and including ranges of fluid flow, to and including design-basis
design-basis conditions. differential pressure, conditions.

electrical conditions, and
temperature conditions up
to and including
design-basis conditions.
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

10.a.ii Tests of the as-built valves
identified in Table 2.4.6-2 as
having an active safety
function will be performed
under preoperational flow,
differential pressure, and
temperature conditions.

10.a.ii Each as-built valve
identified in Table 2.4.6-2 as
having an active safety
function changes position
as indicated in Table 2.4.6-2
under preoperational test
conditions.

10.a.iii Inspections will be performed
of the valves identified in
Table 2.4.6-2 as having an

active safety function.

10.a.iii Each as-built valve
identified in Table 2.4.6-2 as
having an active safety
function is bounded by the
type tests, or a combination

of type tests and analyses.

10.a.iv Deleted

10.a.iv Deleted

10.b After loss of motive power, the

remotely operated valves,
identified in Table 2.4.6-2,
assume the indicated loss of
motive power position.

10.b Tests of the as-built remotely
operated valves identified in
Table 2.4.6-2 will be performed
under the conditions of loss of
motive power.

10.b Upon loss of motive power,
each as-built remotely
operated valve identified in
Table 2.4.6-2 assumes the
indicated loss of motive power
position.

11.

Controls are provided in the
MCR to start and stop the
charging pumps identified in
Table 2.4.6-4.

11.i Tests will be performed for MCR
control capability of the
charging pumps, identified in
Table 2.4.6-4, on the as-built
S-VDU.

11.i MCR controls for the charging
pumps, identified in Table
2.4.6-4, on the as-built S-VDU
provide the necessary output
from the PSMS to start and
stop the respective pumps.

11.ii Tests will be performed on the
as-built charging pumps

identified in Table 2.4.6-4 using
controls on the as-built O-VDU

in the MCR.

11.ii Controls on the as-built
O-VDU in the MCR start and
stop the as-built charging
pumps identified in Table
2.4.6-4 with the MCR control

function.
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

12. Alarms and displays 12.i Inspection will be performed on | 12.i Alarms identified in Table
identified in Table 2.4.6-4 are the as-built A-VDU in the MCR 2.4.6-4 can be retrieved on
provided in the MCR. for retrievability of the alarms the as-built A-VDU in the

identified in Table 2.4.6-4. MCR.

12.ii Inspection will be performed on | 12.ii Displays identified in Table
the as-built S-VDU and the 2.4.6-4 can be retrieved on
as-built O-VDU in the MCR for the as-built S-VDU and the
retrievability of the displays as-built O-VDU in the MCR,
identified in Table 2.4.6-4, except for the following
except for the following displays displays which can be
whose retrievability will be retrieved only on the as-built
performed only on the as-built O-VDU in the MCR:

O-VDU in the MCR: CVS-FICA-128 and 129.
CVS-FICA-128 and 129.

13. Alarms, displays and controls | 13.i Inspection will be performedon | 13.i Alarms identified in Table
identified in Table 2.4.6-4 are the as-built O-VDU in the RSC 2.4.6-4 can be retrieved on
provided in the RSC. for retrievability of the alarms the as-built O-VDU in the

identified in Table 2.4.6-4. RSC.

13.ii Inspection will be performed on | 13.ii Displays identified in Table
the as-built S-VDUand the 2.4.6-4 can be retrieved on
as-built O-VDU in the RSC for the as-built S-VDU and the
retrievability of the displays as-built O-VDU in the RSC,
identified in Table 2.4.6-4, except for the following
except for the following displays displays which can be
whose retrievability will be retrieved only on the as-built
performed only on the as-built O-VDU in the RSC:

O-VDU in the RSC: CVS-FICA-128 and 129.
CVS-FICA-128 and 129.
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13.iii Tests will be performed for
RSC control capability of
equipment, identified in Table
2.4.6-4, on the as-built S-VDU.

13.iii RSC controls for equipment,
identified in Table 2.4.6-4, on
the as-built S-VDU provide the
necessary output from the
PSMS to operate the
respective equipment.

13.iv Tests will be performed on the
as-built equipment, identified in
Table 2.4.6-4, using controls on
the as-built O-VDU in the RSC.

13.iv Controls on the as-built
O-VDU in the RSC operate
the as-built equipment
identified in Table 2.4.6-4 with
an RSC control function.

14.a Deleted.

14.a Deleted.

14.a Deleted.

14.b Deleted.

14.b Deleted.

14.b Deleted.

15. The pumps identified in Table
2.4.6-2 can perform their
safety functions under
expected ranges of fluid flow,
pump head, electrical
conditions, and temperature
conditions up to and including
design-basis conditions.

15.i Type tests or a combination of
type tests and analyses of each
pump identified in Table 2.4.6-2
will be performed to
demonstrate the ability of the
pump to perform its safety
function under expected ranges
of fluid flow, pump head,
electrical conditions, and
temperature conditions up to
and including design-basis
conditions.

15.i Areport exists and concludes
that the pumps identified in
Table 2.4.6-2 can perform
their safety functions under
expected ranges of fluid flow,
pump head, electrical
conditions, and temperature
conditions up to and including
design-basis conditions.

15.ii Inspections will be performed of
each as-built pump identified in

15.ii Each as-built pump identified
in Table 2.4.6-2 is bounded by

Table 2.4.6-2. the type tests, or a
combination of type tests and
analyses.
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247 Reactor Coolant Pressure Boundary Leakage Detection System
24.71 Design Description

The reactor coolant pressure boundary (RCPB) leak detection system provides a means of
detecting and, to the extent practical, identifying the source of reactor coolant leakage and
monitoring leaks from the reactor coolant system and associated systems. The system is
classified as non safety-related.

1. Indications of unidentified coolant leakage into the containment are provided by an air
cooler condensate flow rate monitoring system, a containment sump level monitoring
system and containment airborne particulate radioactivity monitor. These leak detection
system instruments provide alarms and displays in the MCR indicating reactor coolant
pressure boundary leakage.

2. Deleted.

2.4.7.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.4.7-1 describes the ITAAC for reactor coolant pressure boundary leakage detection
system.

Table 2.7.6.6-2 describes additional ITAAC for the containment airborne particulate radioactivity
monitors.
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Table 2.4.7-1

Reactor Coolant Pressure Boundary Leakage Detection System

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. Indications of unidentified
coolant leakage into the
containment are provided by
an air cooler condensate
flow rate monitoring system,
a containment sump level
monitoring system and
containment airborne
particulate radioactivity
monitor. These leak
detection system
instruments provide alarms
and displays in the MCR
indicating reactor coolant
pressure boundary leakage.

1.i.a Inspection will be performed on
the as-built A-VDU in the MCR for
retrievability of the reactor coolant
pressure boundary leakage
detection alarms from the as-built
containment sump level
LMS-LT-093A, B, the air cooler
condensate standpipe level
channel LMS-LT-092, and the
containment airborne particulate
radioactivity monitor
RMS-RE-040.

1.i.a Alarms from the as-built reactor
coolant pressure boundary
leakage detection containment
sump level channels
LMS-LT-093A, B, the air cooler
condensate standpipe level
channel LMS-LT-092, and the
containment airborne particulate
radioactivity monitor
RMS-RE-040 can be retrieved on
the as-built A-VDU in the MCR.

1.i.b Inspection will be performed on
the as-built S-VDU and as-built
O-VDU in the MCR for
retrievability of the displays of
LMS-LT-093 A, B and
RMS-RE-040, and on the as-built
O-VDU in the MCR for
retrievability of display of
LMS-LT-092.

1.i.b Displays of LMS-LT-093 A, B,
LMS-LT-092 and RMS-RE-040
can be retrieved on the as-built
VDU in the MCR as below:
LMS-LT-093 A, B: S-VDU and

O-vDU
LMS-LT-092: O-VDU
RMS-RE-040: S-VDU and O-VDU

1.ii Testing, by adding water to the
as-built containment sump, and
analysis, will be performed.

1.ii A report exists and concludes that
the as-built sump level channels
LMS-LT-093A, B have the
capability to detect a change in
leakage rate of 0.5 gpm or greater
within an hour.

1.iii Testing, by adding water to the
as-built condensate standpipe, and
analysis, will be performed.

1.iii A report exists and concludes that
the as-built standpipe level
channel LMS-LT-092 has the
capability to detect a change in
leakage rate of 0.5 gpm or greater
within an hour.

1.iv Tests and analyses of the as-built
containment airborne particulate
radioactivity monitor RMS-RE-040
will be performed.

1.iv A report exists and concludes that
the as-built containment airborne
particulate radioactivity monitor
RMS-RE-040 has the required
sensitivity and response time,
which corresponds to the
capability for detecting a change in
leakage rate of 0.5 gpm or greater
within 1 hour.

2. Deleted.

2. Deleted.

2. Deleted.
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25 INSTRUMENTATION AND CONTROLS
251 Reactor Trip System and Engineered Safety Feature Systems
2511 Design Description

The reactor trip (RT) system and the engineered safety feature (ESF) system consist of the
protection and safety monitoring system (PSMS) and the associated field instrumentation. The
RT system also includes the reactor trip breakers (RTBs). The PSMS includes the reactor
protection system (RPS), depicted in Figure 2.5.1-1, the engineered safety features actuation
system (ESFAS), the safety logic system (SLS) and the safety grade human system interface
system (HSIS), depicted in Figure 2.5.1-2 and 2.5.1-3. The PSMS consists of four safety
divisions.

The purpose of the PSMS is to provide protection against unsafe reactor operation during
steady-state and transient power operation by automatically tripping the reactor and actuating
necessary engineered safety features. These trip and actuation functions are implemented by
the RT system and the ESF system, respectively. The safety grade HSIS includes conventional
switches for manual actuation of reactor trip and ESF actuation. Table 2.5.1-1 shows equipment
names and classifications of the PSMS and the field equipment for the RT system and the ESF
system.

The safety visual display units (VDUs) and the safety VDU processors, which are part of the
PSMS, provide monitoring and control for the safety-related plant components and
instrumentation, including monitoring and control for the credited manual operator actions. The
operational VDUs, which are part of the plant control and monitoring system (PCMS), also
provide monitoring and control for the safety-related plant components and instrumentation,
including the monitoring and control for the credited manual operator actions and monitoring of
automatic ESF actuations.

1. The PSMS is provided with the minimum number and locations of sensors required for
protective purposes for the variables that have spatial dependence identified and noted in
Tables 2.5.1-2 and 2.5.1-3.

2. Deleted.

3. The functional arrangement of the RTBs is as described in the Design Description of
Subsection 2.5.1 and as shown in Figure 2.5.1-4.

4, Conventional PSMS switches on the operators console and software switches in the
MCR can be used to provide manual initiation for reactor trip and ESF Manual Actuations
identified in Tables 2.5.1-2 and 2.5.1-3.

5. The seismic Category | equipment identified in Table 2.5.1-1 can withstand seismic
design basis loads without loss of safety function.

6. The Class 1E equipment identified in Table 2.5.1-1 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.
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10.a

10.b

1.

12.

13.

14.a

14.b

15.

16.

17.a

17.b

The RPS, ESFAS, SLS, safety VDU processor, and safety VDU are qualified to meet the
electromagnetic conditions that would exist based on the equipment location in the
facility, without loss of safety function.

The Class 1E equipment listed in Table 2.5.1-1 is located in a facility area that provides
protection from accident related hazards such as missiles, pipe breaks and flooding.

Deleted.

The redundant divisions of PSMS and field equipment listed in Table 2.5.1-1 are
physically separated and electrically independent of each other and physically separated
and electrically independent of any non-safety systems.

Deleted.

The PSMS, via PCMS, provides the operator with automatic non-safety HSIS indications
of the bypassed or inoperable status indication (BISI) for RT actuation identified in Table
2.5.1-2, ESF actuations identified in Table 2.5.1-3, and interlocks important to safety
identified in Table 2.5.1-4 and the PCMS provides the ability for manual initiation of the
BISI for protective actions.

The PSMS cabinets have key locks and door position alarms, and are located in a vital
area of the facility.

Redundant safety equipment of the PSMS and field equipment listed in Table 2.5.1-1 are
provided with a clear means of identification.

The PSMS initiates automatic reactor trips and ESF actuations, identified in Tables
2.5.1-2 and 2.5.1-3, when the plant process signals reach a predetermined limit.

Once initiated (automatically or manually), the intended sequences of safety-related
functions as identified in Tables 2.5.1-2 and 2.5.1-3 of the PSMS continue until
completion of protective action of the components and the components which perform the
safety-related functions shall not automatically return to normal when the actuation
signals of the safety-related functions reset. After reset, deliberate operator action is
required to return those safety-related components to normal.

Deleted.

The input signals of PSMS are derived from RT and ESF measurement instrumentation
that measures monitored variables identified in Tables 2.5.1-2 and 2.5.1-3 except for
ECCS actuation and manual actuations.

The PSMS has the self-diagnostic functions to facilitate the recognition, location,
replacement, repair and adjustment of malfunctioning components or modules.

A single channel or division of the PSMS can be bypassed to allow on-line testing,
maintenance or repair and this capability does not prevent the PSMS from performing its
safety function.

Tier 1
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18. The PSMS automatically removes the operating bypasses listed in Table 2.5.1-7 when
permissive conditions are not met.

19. Deleted.

20. Deleted.

21. The RT logic of the PSMS is designed to fail to a safe state such that loss of electrical
power to a division of PSMS results in a trip condition for that division. Loss of electrical
power to a division of the PSMS ESF logic does not result in ESF actuation.

22. The RT and ESF actuation instrumentation that is required to function during normal
operation, anticipated operational occurrence (AOO) and postulated accident (PA)
conditions is provided with adequate range to monitor normal operating, AOO and PA
events. The monitored variables are listed in Tables 2.5.1-2 and 2.5.1-3.

23. The PSMS provides the interlocks important to safety identified in Table 2.5.1-4.

24. Software Program Manuals (SPM) is implemented to manage the PSMS software
lifecycle process in each software lifecycle phase.

25.a Manual controls from the O-VDU are blocked from the S-VDU by the priority logic in the
PSMS and can be disabled manually from the S-VDU by the disable switch.

25.b  Automatic ESFAS actuation signals identified in Table 2.5.1-3 and automatic interlock
signals important to safety identified in Table 2.5.1-4 in the PSMS override the manual
control signals from the S-VDU and O-VDU to the safety-related components by the
priority logic in the PSMS.

26. A signal selection algorithm (SSA) is provided in the PCMS for the monitoring variables
as listed in Table 2.5.1-5 to ensure the PCMS does not take control action that results in a
condition which requires RT or ESF action based on a single instrument channel failure or
a single RPS division failure.

27. Input sensors from each division of the PSMS as identified in Table 2.5.1-2 and Table
2.5.1-3 are compared continuously in the PCMS to allow detection of out-of-tolerance
Sensors.

28. Deleted.

29.a Deleted.

29.b  Manual actuation of ESF functions identified in Table 2.5.1-3 is carried out through
diverse signal paths that bypass the RPS.

30.a Deleted.

30.b Deleted.
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31. The RT system and ESF system provide actuation signals within required response time
for monitored variables identified in Tables 2.5.1-2 and Table 2.5.1-3. On-line diagnostics
do not interrupt plant control.

2.51.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.1-6 describes the ITAAC for the RT system and the ESF system.
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Table 2.5.1-1 Equipment Names and Classifications of PSMS and Field Equipment for
RT System and ESF System

Equipment Name Seismic Class 1E Qualifica?:ion for
Category | Harsh Environment
PSMS

RPS Division A/B/C/D Yes Yes No

ESFAS Division A/B/C/D Yes Yes No

SLS Division A/B/C/D Yes Yes No

MCR*' Safety VDU Division A/B/C/D Yes Yes No

RSR*? Safety VDU Division A/B/C/D Yes Yes No

Safety VDU Processor Division A/B/C/D Yes Yes No

MCR Division Level Switches A/B/C/D Yes Yes No
MCR/RSR Transfer Panels*3 Yes Yes No

Field Equipment

RTB Division A/B/C/D Yes Yes No

RT and ESF Measurement Instrumentation*> 2 Yes Yes Yes*4/No

6

Note1: Main Control Room

Note2: Remote Shutdown Room

Note3: Transfer function is described in Subsection 2.5.2.

Note4: Field equipment which is located in a harsh environment

Note5: The RT Measurement Instrumentation is comprised of the components, including field instruments, that
measure the variables listed in Table 2.5.1-2 except for ECCS Actuation and Manual Actuation.

Note6: The ESF Measurement Instrumentation is comprised of the components, including field instruments, that
measure the variables listed in Table 2.5.1-3 except for ECCS Actuation and Manual Actuations.
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Table 2.5.1-2 Reactor Trip and Monitored Variables
Actuation Signal Monitored Variables*3 Response Time
Requirement
H|gh Source Range Neutron Flux Source Range Neutron Flux [Table 241'1] Yes
High Intermediate Range Neutron Flux Intermediate Range Neutron Flux [Table Yes
2.4.1-1]
High Power Range Neutron Flux (Low Power Range Neutron Flux*! [Table 2.4.1-1] Yes
Setpoint)
High Power Range Neutron Flux (High Power Range Neutron Flux* [Table 2.4.1-1] Yes
Setpoint)
High Power Range Neutron Flux Positive Rate | Power Range Neutron Flux*' [Table 2.4.1-1] Yes
High Power Range Neutron Flux Negative Power Range Neutron Flux*' [Table 2.4.1-1] Yes
Rate
Over Temperature AT Reactor Coolant Hot Leg/Cold Leg Yes
Temperature (Narrow Range)*2 [Table
2.4.2-2]
Pressurizer Pressure [Table 2.4.2-2]
Power Range Neutron Flux*! [Table
2.4.1-1]
Over Power AT Reactor Coolant Hot Leg/Cold Leg Yes
Temperature (Narrow Range)*2 [Table
2.4.2-2]
Power Range Neutron Flux*! [Table 2.4.1-1]
Low Reactor C00|ant Flow Reactor Coolant Flow [Table 242'2] Yes
Low Reactor Coolant Pump Speed Reactor Coolant Pump Speed [Table Yes
2.4.2-2]
Low Pressurizer Pressure Pressurizer Pressure [Table 2.4.2-2] Yes
H|gh Pressurizer Pressure Pressurizer Pressure [Table 242'2] Yes
H|gh Pressurizer Water Level Pressurizer Water Level [Table 242'2] Yes
Low Steam Generator Water Level Steam Generator Water Level (Narrow Yes
Range) [Table 2.7.1.9-2]
High-High Steam Generator Water Level Steam Generator Water Level (Narrow Yes
Range) [Table 2.7.1.9-2]
ECCS Actuation Refer to ECCS Actuations in Table 2.5.1-3. Yes
Manual Actuation Manual Switch Position No
(Reactor Trip Switch)
Notes:
1: Power Range Neutron flux is a spatially dependent variable due to axial variations.
2. Reactor Coolant System hot leg (3 sensors) is spatially dependent.
3: [ ]indicates the number of instruments or a reference to a table that the instruments are identified in.
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Table 2.5.1-3 ESF Actuations and Monitored Variables (Sheet 1 of 3)
Response
ESF . . ] . 3 .
. Actuation Signal Monitored Variables* Time
Function )
Requirement
Low Pressurizer Pressure Pressurizer Pressure [Table Yes
2.4.2-2]
Low Main Steam Line Pressure 2"3': gf;i':\m Line Pressure [Table Yes
ECCS -
Actuation . . Containment Pressure (Class 1E)
High P Y
igh Containment Pressure [Table 2.11.3-2] es
Manual Switch Position
Manual Actuation No
(ECCS Actuation Switch)
. . . Containment Pressure (Class 1E)
High-High Containment Pressure [Table 2.11.3-2] Yes
Low Main Steam Line Pressure Main Steam Line Pressure [Table Yes
. 2.7.1.2-2]
Main Steam
Line Isolation High Main Steam Line Pressure Main Steam Line Pressure [Table Yes
Negative Rate 2.7.1.2-2]
Manual Switch Position
Manual Actuation No
(Main Steam Line Isolation Switch)
. ECCS Actuation ECCS Actuation Signal Yes
Containment
Isolation Manual Switch Position
Manual Actuation No
Phase A (Containment Isolation Switch)
Hiah-3 Contai ‘P Containment Pressure (Class 1E) v
Containment igh-3 Containment Pressure [Table 2.11.3-2] es
Isolation Manual Switch Position
Phase B Manual Actuation No
(Containment Spray Switch)
ECCS Actuation ECCS Actuation Signal Yes
. . L Containment High Range Area
Containment High Containment Area Radiation Radiation [Table 2.7.6.13-1] Yes
Purge - —
Isolation Manual Switch Position
Manual Actuation (Containment Isolation Switch) No
(Containment Spray Switch)
High-3 Containment Pressure Containment Pressure (Class 1E) Yes
. [Table 2.11.3-2]
Containment
Spray Manual Switch Position
Manual Actuation No
(Containment Spray Switch)
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Table 2.5.1-3 ESF Actuations and Monitored Variables (Sheet 2 of 3)
Response
ESF . . . . 3 .
. Actuation Signal Monitored Variables* Time
Function :
Requirement
Emergency ECCS Actuation ECCS Actuation Signal Yes
;ifuda\’;aofr Low Steam Generator Water Level | Steam Generator Water Level Yes
(Narrow Range) [Table 2.7.1.9-2]
Loss of Offsite Power Class 1E 6.9kV Bus Voltage [4] Yes
Manual Actuation Manual Switch Position No
(Emergency Feedwater Actuation
Switch)
Emergency Low Main Steam Line Pressure Main Steam Line Pressure [Table Yes
Feedwater 2.7.1.2-2]
j:’(z:_ac:fné ogp High Steam Generator Water level | Steam Generator Water Level Yes
o) e (Narrow Range) [Table 2.7.1.9-2]
Manual Actuation Manual Switch Position No
(Emergency Feedwater Isolation
Switch)
Main Control ECCS Actuation ECCS Actuation Signal Yes
Room Isolation Main Control Room Outside Air Intake Yes
Gas Radiation [Table 2.7.6.6-1]
High Main Control Room Outside Main Control Room Outside Air Intake Yes
Air Intake Radiation lodine Radiation [Table 2.7.6.6-1]
Main Control Room Outside Air Intake Yes
Particulate Radiation [Table 2.7.6.6-1]
Manual Actuation Manual Switch Position No
(Main Control Room Isolation Switch)
Main Low T4 coincident with RT (P-4) Reactor Coolant Hot Leg/Cold Leg Yes
Feedwater Temperature (Narrow Range)*2
Regulation [Table 2.4.2-2]
Valve Closure
Reactor Trip (RTB Open) [Table No
2.5.1-1]
Main High-High Steam Generator Water | Steam Generator Water Level Yes
Feedwater Level (Narrow Range) [Table 2.7.1.9-2]
Isolati . . .
solation ECCS Actuation ECCS Actuation Signal Yes
Manual Actuation Manual Switch Position No
(Main Feedwater Isolation Switch)
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Table 2.5.1-3

ESF Actuations and Monitored Variables (Sheet 3 of 3)

ESF

Function

Actuation Signal

Monitored Variables*3

Response
Time
Requirement

CVCS Isolation

High Pressurizer Water Level Pressurizer Water Level [Table Yes
2.4.2-2]
Manual Actuation Manual Switch Position No

(CVCS Isolation Switch)

Note1: Loop A isolation is initiated by steam generator water level signal and main steam line pressure signal from loop
A. All loops are identical (e.g., loop B isolation is initiated by the signal from loop B).
Note 2: Reactor Coolant System hot leg (3 sensors) is spatially dependent.

Note 3: [ ] indicates the number of instruments or a reference to a table that the instruments are identified in.
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Table 2.5.1-4

Interlocks Important to Safety and Monitored Variables

Interlock Important to Safety

Actuation Signal

Monitored Variables

CS/RHR Pump Hot Leg Isolation
Valve Open Permissive Interlock

Low Reactor Coolant Pressure

Reactor Coolant Pressure

CS/RHR Valve Open Block
Interlock

(1st CS/RHR Pump Hot Leg
Isolation Valve and 2nd CS/RHR
Pump Hot Leg Isolation Valve)

Containment Spray Header
Containment Isolation Valve Full Close

Containment Spray Header
Containment Isolation Valve
Position

CS/RHR Valve Open Block
Interlock

(Containment Spray Header
Containment Isolation Valve)

1st CS/RHR Pump Hot Leg Isolation
Valve Full Close

1st CS/RHR Pump Hot Leg
Isolation Valve Position

2nd CS/RHR Pump Hot Leg Isolation
Valve Full Close

2nd CS/RHR Pump Hot Leg
Isolation Valve Position

Primary Makeup Water Line
Isolation Interlock

High Primary Makeup Water Supply
Flow

Primary Makeup Water Supply
Flow

Accumulator Discharge Valve
Open Interlock

Pressurizer Pressure above P-11
Setpoint

Pressurizer Pressure

A2 (C2) CCW Supply Line
Isolation Interlock

Low-Low CCW Surge Tank Water
Level

CCW Surge Tank Water Level

RCP Thermal Barrier HX CCW
Return Line Isolation Interlock

High RCP Thermal Barrier Hx CCW
Flow

RCP Thermal Barrier Hx CCW
Flow

Low-Pressure Letdown Line
Isolation Interlock

Low RCS Loop Water Level

RCS Loop Water Level

CS/RHR Heat Exchanger CCW
Return Line Isolation Interlock

Low CCW Pump Discharge Pressure /
Low CCW Header Pressure

CCW Pump Discharge Pressure /
CCW Header Pressure
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Table 2.5.1-5 Monitored Variables Using Signal Selection Algorithms (SSA)

Power Range Neutron Flux

Reactor Coolant Temperature

Pressurizer Pressure

Pressurizer Water Level

Steam Generator Water Level

Main Steam Line Pressure

Turbine Inlet Pressure
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Table 2.5.1-6

Acceptance Criteria (Sheet 1 of 15)

RT System and ESF System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The PSMS is provided with the
minimum number and locations
of sensors required for protective
purposes for the variables that
have spatial dependence
identified and noted in Tables
2.5.1-2and 2.5.1-3.

1. Inspection will be performed
on the as-built equipment
with a spatial dependence
identified and noted in Tables
2.5.1-2 and 2.5.1-3.

(a) Three reactor coolant system hot

(b) Four power range neutron flux

The following minimum number
of as-built equipment is installed
to have a spatial dependence
identified and noted in Tables
2.51-2and 2.5.1-3:

leg temperature sensors per
each RCS loop

sensors
Deleted. 2. Deleted. 2. Deleted.
The functional arrangement of 3. Inspection of the as-built 3. The as-built RTBs conform to
the RTBs is as described in the RTBs will be performed. the functional arrangement as
Design Description of Subsection described in the Design
2.5.1 and as shown in Figure Description of Subsection 2.5.1
2.5.14. and as shown in Figure 2.5.1-4.
Conventional PSMS switches on | 4.i A test will be performed to 4.i Each as-built RTB opens upon

the operators console and
software switches in the MCR
can be used to provide manual
initiation for reactor trip and ESF
Manual Actuations identified in
Tables 2.5.1-2 and 2.5.1-3.

verify the actuation of the
as-built RTBs using the
conventional PSMS manual
actuation switches, identified
in Table 2.5.1-2, on the
as-built operators console in
the MCR.

receipt of the corresponding
manual reactor trip signal via
the as-built PSMS from the
MCR.
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Table 2.5.1-6

Acceptance Criteria (Sheet 2 of 15)

RT System and ESF System Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

4.ii Atest will be performed on the | 4.ii The as-built PSMS provides a
as-built PSMS using the signal to initiate each manual
conventional PSMS manual ESF function identified in
actuation switches, identified in Table 2.5.1-3 by the
Table 2.5.1-3, on the as-built corresponding manual
operators console in the MCR. actuation signal from the

MCR.

4.iii A test will be performed on the | 4.iii Each as-built RTB opens upon
as-built PSMS to verify the receipt of the corresponding
actuation of the as-built RTBs manual reactor trip signal via
using the software switches for the as-built PSMS from the
the manual actuation, identified as-built O-VDU and S-VDU in
in Table 2.5.1-2, on the as-built the MCR.

O-VDU and S-VDU in the
MCR.

4.iv A test will be performed on the | 4.iv The as-built PSMS provides a
as-built PSMS using the signal at the PSMS output to
software switches for the initiate each manual ESF
manual actuation, identified in function identified in Table
Table 2.5.1-3, on the as-built 2.5.1-3 by the corresponding
O-VDU and S-VDU in the manual actuation signal from
MCR. the as-built O-VDU and

S-VDU in the MCR.
The seismic Category | 5.i Inspections will be performed 5.i The as-built seismic Category
equipment identified in Table to verify that the as-built | equipment identified in Table
2.5.1-1 can withstand seismic seismic Category | equipment 2.5.1-1 is located in a seismic
design basis loads without loss of identified in Table 2.5.1-1 is Category | structure.
safety function. located in a seismic Category |
structure.

5.ii Type tests, analyses, or a 5.ii A report exists and concludes
combination of type tests and that the seismic Category |
analyses, of seismic Category | equipment identified in Table
equipment identified in Table 2.5.1-1 can withstand seismic
2.5.1-1 will be performed using design basis loads without
analytical assumptions, or will loss of safety function.
be performed under conditions
which bound the seismic
design basis requirements.

5.iii Inspections and analyses will 5.iii A report exists and concludes
be performed to verify the that the as-built seismic
as-built seismic Category | Category | equipment
equipment identified in Table identified in Table 2.5.1-1,
2.5.1-1, including anchorages, including anchorages, is
is seismically bounded by the seismically bounded by the
tested or analyzed conditions. tested or analyzed conditions.
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Table 2.5.1-6

Acceptance Criteria (Sheet 3 of 15)

RT System and ESF System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The Class 1E equipment 6.i Type tests or a combination of | 6.i An equipment qualification
identified in Table 2.5.1-1 as type tests and analyses using data summary report exists
being qualified for a harsh the design environmental and concludes that the Class
environment can withstand the conditions, or under the 1E equipment identified in
environmental conditions that conditions which bound the Table 2.5.1-1 as being
would exist before, during, and design environmental qualified for a harsh
following a design basis accident conditions, will be performed environment can withstand the
without loss of safety function for on Class 1E equipment environmental conditions that
the time required to perform the identified in Table 2.5.1-1 as would exist before, during, and
safety function. being qualified for a harsh following a design basis
environment. accident without loss of safety
function for the time required
to perform its safety function.
6.ii Inspection will be performed of | 6.ii The as-built Class 1E
the as-built Class 1E equipment and the associated
equipment identified in Table wiring, cables, and
2.5.1-1 as being qualified for a terminations identified in Table
harsh environment and the 2.5.1-1 as being qualified for a
associated wiring, cables, and harsh environment are
terminations located in a harsh bounded by type tests or a
environment. combination of type tests and
analyses.
The RPS, ESFAS, SLS, safety 7. Type tests or a combination of 7. Avreport exists and concludes
VDU processor, and safety VDU type tests and analyses will be that the RPS, ESFAS, SLS,
are qualified to meet the performed on the equipment. safety VDU processor, and
electromagnetic conditions that safety VDU are qualified to
would exist based on the meet the electromagnetic
equipment location in the facility, conditions that would exist
without loss of safety function. based on the equipment
location in the facility, without
loss of safety function.
The Class 1E equipmentlisted in | 8. Inspection and analyses willbe | 8. A report exists and concludes

Table 2.5.1-1 is located in a
facility area that provides
protection from accident related
hazards such as missiles, pipe
breaks and flooding.

performed on the locations of
the as-built Class 1E
equipment listed in Table
2.5.1-1.

that the as-built equipment
listed in Table 2.5.1-1 is
located in a plant area that
provides protection from
accident related hazards such
as missiles, pipe breaks and
flooding.
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Table 2.5.1-6 RT System and ESF System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 15)

Inspections, Tests,

Design Commitment Acceptance Criteria

Analyses
9. Deleted. 9. Deleted. 9. Deleted.
10.a The redundant divisions of 10.a.i 10.a.i
PSMS and field equipmentlisted | 1) An inspection of the as-built 1) The as-built PSMS and field
in Table 2.5.1-1 are physically PSMS and field equipment equipment redundant divisions’
separated and electrically will be performed to verify physical separation is provided
independent of each other and physical separation. by distance or barriers in
physically separated and accordance with RG 1.75.
electrically independent of any 2) Analyses, tests or a 2) A report exists and concludes
non-safety systems. combination of analyses and that as-built PSMS and field
tests of the as-built PSMS equipment redundant divisions’
and field equipment will be electrical independence is
performed to verify its achieved by independent power
electrical independence. sources and electrical circuits

for each division, and by fiber
optic cable interfaces,
conventional isolators, or other
proven isolation methods or
devices at interfaces between
redundant divisions, and at
interfaces between safety and
non-safety systems.

10.a.ii Type tests or analyses, or | 10.a.ii Areport exists and concludes

a combination of type that the isolation devices
tests and analyses of the prevent credible faults.
isolation devices will be
performed.
10.b Deleted. 10.b.i Deleted. 10.b.i Deleted.
10.b.ii Deleted. 10.b.ii Deleted.

Tier 1 2.5-15 Revision 4



2.5 INSTRUMENTATION AND CONTROLS

US-APWR Design Control Document

Table 2.5.1-6

RT System and ESF System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 5 of 15)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

11. The PSMS, via the PCMS,
provides the operator with
automatic non-safety HSIS
indications of the bypassed or
inoperable status indication
(BISI) for RT actuation
identified in Table 2.5.1-2, ESF
actuations identified in Table
2.5.1-3, and interlocks
important to safety identified in
Table 2.5.1-4 and the PCMS
provides the ability for manual
initiation of the BISI for
protective actions.

11.i Tests will be performed to
confirm the BISI on the as-built
large display panel (LDP)
using a simulated bypass or
inoperable status signal at the
as-built PSMS for the RT
actuation function, the ESF
actuation functions and the
interlocks important to safety
functions identified in Tables
2.5.1-2,25.1-3and 2.5.1-4
respectively.

11.i The BISI is displayed on the
as-built LDP upon receipt of the
simulated bypass or inoperable
status signal at the as-built
PSMS for the RT actuation
function, the ESF actuation
functions and the interlocks
important to safety functions
identified in Tables 2.5.1-2,
2.5.1-3 and 2.5.1-4 respectively.

11.ii Tests will be performed to
confirm the BISI on the as-built
LDP by initiating manual
bypass operations for
components with the RT
actuation, the ESF actuations
and the interlocks important to
safety functions identified in
Tables 2.5.1-2, 2.5.1-3 and
2.5.1-4 respectively from the
as-built operational VDU in the
MCR.

11.ii The BISI is displayed on the
as-built LDP upon receipt of the
manual bypass initiation signal
from the as-built operational
VDU in the MCR for components
with the RT actuation, the ESF
actuations and the interlocks
important to safety functions
identified in Tables 2.5.1-2,
2.5.1-3 and 2.5.1-4, respectively.

12. The PSMS cabinets have key
locks and door position alarms,
and are located in a vital area
of the facility.

12.i A test of the as-built PSMS
cabinets for key lock capability,
and a test of door position

alarms, will be performed.

12.i Each cabinet of the as-built
PSMS has key locking capability,
and alarms are received in the
as-built MCR when cabinet

doors are opened.

12.ii An inspection of the as-built
PSMS cabinets will be
performed for the installed
location.

12.ii Each cabinet of the as-built
PSMS is located in a vital area of
the facility.
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Acceptance Criteria (Sheet 6 of 15)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13. Redundant safety equipment
of the PSMS and field
equipment listed in Table
2.5.1-1 are provided with a
clear means of identification.

13. An inspection of the as-built
equipment for conformance
with equipment color coding
requirements will be
performed.

13. The as-built equipment listed in
Table 2.5.1-1 complies with the
color coding requirements.

14.a The PSMS initiates automatic
reactor trips and ESF
actuations, identified in
Tables 2.5.1-2 and 2.5.1-3,
when the plant process
signals reach a
predetermined limit.

14.a Tests will be performed on the
as-built RTBs and as-built
PSMS by using simulated
signals at PSMS input that
exceed the predetermined
limits of plant process signals
for the RT and ESF
measurement instrumentation
identified in Tables 2.5.1-2 and
2.5.1-3.

14.a Each as-built RTB opens upon
receipt of the automatic reactor
trip signal, identified in Table
2.5.1-2, from the respective
division of the as-built RPS, and
the as-built PSMS provides
signals to initiate each automatic
ESF function identified in Table
2.5.1-3 when the simulated RT
and ESF measurement
instrumentation input signals
identified in Tables 2.5.1-2 and
2.5.1-3 exceed the
predetermined limits.

14.b Once initiated (automatically
or manually), the intended
sequences of safety-related
functions as identified in
Tables 2.5.1-2 and 2.5.1-3 of
the PSMS continue until
completion of protective action
of the components and the
components which perform the
safety-related functions shall
not automatically return to
normal when the actuation
signals of the safety-related
functions reset.

14.b.i Tests of the as-built PSMS
will be performed by returning
simulated signals to a level
within the predetermined limits
of plant process signals at the
as-built PSMS input for RT
functions as identified in Table
2.5.1-2 after the as-built RTBs
are opened.

14.b.i As-built RTBs remain open
upon receipt of simulated signals
returned to a level within the
predetermined limits of plant
process signals for RT functions
as identified in Table 2.5.1-2
after the as-built RTBs are
opened.
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14.b.ii Tests of the as-built PSMS
will be performed using
manual reset switches, on
the as-built safety VDU in
the MCR for ESF actuation
functions as identified in
Table 2.5.1-3 respectively
after the completion of the
intended sequence.

14.b.ii The as-built PSMS output
signals for the ESF actuation
functions as identified in
2.5.1-3 remain effective upon
reset of ESF functions as
identified in Table 2.5.1-3
after the completion of the
intended sequence.

14.c Deliberate operator action is
required to close RTBs and
return those safety-related
components with the ESF
actuation functions as identified
in Table 2.5.1-3 to normal after
the corresponding reset
operations following completion
of the intended sequences of
safety-related functions as
identified in Tables 2.5.1-2 and

14.c.i A test of the as-built PSMS
will be performed using RTB
control switches on the
as-built safety VDU in the
MCR to close the as-built
RTBs after returning
simulated signals for RT
functions as identified in
Table 2.5.1-2 to a level
within the predetermined
limits of plant process

14.c.i As-built RTBs are closed upon
the manual closing operations
of RTB from the as-built safety
VDU in the MCR after
returning simulated signals to
a level within the
predetermined limits of plant
process signals for RT
functions as identified in Table
2.5.1-2 following a reactor trip
sequence.

2.51-3. signals following a reactor

trip sequence.

14.c.iiTests of the as-built PSMS 14.c.ii The as-built PSMS generates
will be performed using each the actuation signals to
component control switch on reposition each component for
the as-built safety VDU in the ESF actuation functions as
MCR to reposition ESF identified in 2.5.1-3 upon
actuation signals after the manual repositioning
reset operations for ESF operation of each ESF
actuation functions as component after reset
identified in Table 2.5.1-3 following completion of the
following completion of the corresponding sequences for
corresponding sequences for ESF actuation.
ESF actuation.

15. Deleted. 15. Deleted. 15. Deleted.
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Design Commitment
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16.

The input signals of PSMS are
derived from RT and ESF
measurement instrumentation
that measures monitored
variables identified in Tables
2.5.1-2 and 2.5.1-3 except for
ECCS actuation and manual
actuations.

16. Tests will be performed to
verify the electrical continuity
between the as-built PSMS
and the as-built RT and ESF
measurement instrumentation
that measures monitored
variables identified in Tables
2.5.1-2 and 2.5.1-3 except for
ECCS actuation and manual
actuations.

16. The input signals of the as-built
PSMS are derived from RT and
ESF measurement
instrumentation that measures
monitored variables identified in
Tables 2.5.1-2 and 2.5.1-3
except for ECCS actuation and
manual actuations.

17.a The PSMS has self-diagnostic

functions to facilitate
recognition, location,
replacement, repair and
adjustment of malfunctioning
components or modules.

17.a Type tests and analyses of
the as-built PSMS will be
performed using simulated
failure condition.

17.a A report exists and concludes
that the as-built PSMS has the
self-diagnostic functions to
facilitate recognition, location,
replacement, repair and
adjustment of malfunctioning
components or modules.

17.b A single channel or division of | 17.b.i A test will be performed on 17.b.i When the 2-out-of-4 voting
the PSMS can be bypassed to the 2-out-of-4 voting logic in logic in the non-bypassed
allow on-line testing, the as-built RPS by providing divisions of each as-built RPS
maintenance or repair and this simulated process signals, receives at least two of three
capability does not prevent the identified in Tables 2.5.1-2 actuation signals, identified in
PSMS from performing its and 2.5.1-3, to at least two of Tables 2.5.1-2 and Table
safety function. three non-bypassed divisions 2.5.1-3, from the respective

of the as-built RPS input non-bypassed divisions, the

under the manual single 2-out-of-4 voting logic in the

division bypass operation non-bypassed divisions of

from the as-built safety VDU each as-built RPS provides

in the MCR. the actuation signal for the
reactor trip and automatic ESF
functions identified in the
tables.
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

17.b.ii A test will be performed on

each the 2-out-of-4 voting
logic in the as-built RPS by
providing simulated actuation
signals, identified in Tables
2.5.1-2 and 2.5.1-3, to at least
two of three non-bypassed
channels of the as-built RPS
input under the manual single
channel bypass operation of
the respective actuation
signals from the as-built
safety VDU in the MCR.

17.b.ii When the 2-out-of-4 voting

logic of each as-built RPS
receives at least two of three
actuation signals, identified in
Tables 2.5.1-2 and Table
2.5.1-3, from the respective
non-bypassed channels, the
2-out-of-4 voting logic in each
as-built RPS provides the
actuation signal for the reactor
trip and the ESF function
identified in the tables.

17.b.iii A test will be performed on

the 2-out-of-4 voting logic in
each as-built RPS by
providing simulated process
signals, identified in Tables
2.5.1-2 and 2.5.1-3, to the
bypassed channel and to any
one of other three
non-bypassed channels in
each as-built RPS under the
manual single channel bypass
operation from the as-built
safety VDU in the MCR.

17.b.iii When the 2-out-of-4 voting

logic in each as-built RPS
receives actuation signals,
identified in Tables 2.5.1-2 and
Table 2.5.1-3, from the
bypassed channel and in any
one of the non-bypassed
channels, the 2-out-of-4 voting
logic in each as-built RPS does
not provide any actuation signal
for the reactor trip and
automatic ESF functions
identified in the tables.

18. The PSMS automatically

removes the operating bypasses
listed in Table 2.5.1-7 when
permissive conditions are not
met.

18.

A test of the as-built PSMS
will be performed by using
simulated plant process
signals corresponding to the
operating bypasses listed in
Table 2.5.1-7.

18.

The operating bypass
indications, listed in Table
2.5.1-7, on the as-built safety
VDU in the MCR are
automatically removed when
permissive conditions are not
met.

19. Deleted.

19.

Deleted.

19.

Deleted.

20. Deleted.

20.

Deleted.

20.

Deleted.
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

21. The RT logic of the PSMS is 21. Atest will be performed by 21. Each division of the as-built RT
designed to fail to a safe state disconnecting the electrical logic of the as-built PSMS fails
such that loss of electrical power power to each division of the to a safe state upon loss of
to a division of PSMS results in a as-built PSMS. electrical power to the division
trip condition for that division. (i.e., results in a trip condition
Loss of electrical power to a for that division), and loss of
division of the PSMS ESF logic electric power to a division of
does not result in ESF actuation. the as-built PSMS ESF logic

does not result in ESF
actuation.

22. The RT and ESF actuation 22. An inspection of the as-built 22. The ranges of the as-built PSMS
instrumentation that is required to RT and ESF actuation RT and ESF actuation
function during normal operation, instrumentation ranges will be instrumentation that is required
anticipated operational performed. to function during normal
occurrence (AOO) and operation, anticipated
postulated accident (PA) operational occurrences (AOO)
conditions is provided with and postulated accident (PA)
adequate range to monitor conditions, and that is listed in
normal operating, AOO and PA Tables 2.5.1-2 and 2.5.1-3,
events. The monitored variables meet design requirements.
are listed in Tables 2.5.1-2 and
2.5.1-3.

23. The PSMS provides the 23. Atest will be performed on the | 23. The as-built PSMS generates
interlocks important to safety as-built PSMS by using the signals of the interlocks
identified in Table 2.5.1-4. simulated signals which important to safety identified in

initiate the interlocks Table 2.5.1-4 when the
important to safety identified simulated signals reach the
in Table 2.5.1-4 when predetermined limits.
exceeding predetermined
limits.
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Acceptance Criteria (Sheet 11 of 15)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
24. Software Program Manual (SPM) | 24.i An inspection will be 24.i The plant requirements phase
is implemented to manage the performed for the plant result summary report exists
PSMS software lifecycle process requirements phase result and concludes that the plant
in each software lifecycle phase. summary report of PSMS requirements phase activities
software in accordance with of PSMS software are
the SPM. performed in accordance with
the US-APWR SPM.

24.ii An inspection will be 24.ii The system requirements
performed for the system phase result summary report
requirements phase result exists and concludes that the
summary report of PSMS system requirements phase
software in accordance with activities of PSMS software
the SPM. are performed in accordance

with the US-APWR SPM.

24 iii An inspection will be 24 iii The design requirements
performed for the design phase result summary report
phase result summary exists and concludes that the
report of PSMS software in design phase activities of
accordance with the SPM. PSMS software are performed

in accordance with the
US-APWR SPM.

24.iv An inspection will be 24.iv The implementation phase
performed for the result summary report exists
implementation phase result and concludes that the
summary report of PSMS implementation phase
software in accordance with activities of PSMS software
the SPM. are performed in accordance

with the US-APWR SPM.

24 v An inspection will be 24 v The test phase result summary
performed for the test phase report exists and concludes
result summary report of that the test phase activities of
PSMS software in PSMS software are performed
accordance with the SPM. in accordance with the

US-APWR SPM.
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Acceptance Criteria

24 vi An inspection will be
performed for the
installation phase result
summary report of PSMS
software in accordance with
the SPM.

24 vi The installation phase result
summary report exists and
concludes that the installation
phase activities of PSMS
software are performed in
accordance with the
US-APWR SPM.

25.a Manual controls from the O-VDU
are blocked from the S-VDU by
the priority logic in the PSMS and
can be disabled manually from
the S-VDU by the disable switch.

25.a.i A test of the as-built PSMS
will be performed using
manual controls from the
as-built S-VDU in the MCR
and manual controls from
the as-built O-VDU in the
MCR.

25.a.i The as-built PSMS
generates output signals
corresponding to the manual
control signals, from the
as-built S-VDU in the MCR,
even when the as-built PSMS
receives manual controls from
the as-built O-VDU in the
MCR.

25.a.ii A test of the as-built PSMS
will be performed using
each disable switch on the
as-built S-VDU in the MCR
to disable manual controls
from the as-built O-VDU in

25.a.ii The as-built PSMS does not
generate output signals
from the manual controls of
the as-built O-VDU in the
MCR when the disable
switch in the as-built S-VDU

the MCR. in the MCR is enabled.
25.a.iii Deleted. 25.a.iiiDeleted.
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25b

Automatic ESFAS actuation
signals identified in Table 2.5.1-3
and the interlocks important to
safety identified in Table 2.5.1-4
override the manual control
signals from the S-VDU and
O-VDU to the safety-related
components by the priority logic
in the PSMS.

25.b.i A test will be performed on
the as-built PSMS by using
simulated PSMS input signals
that generate the automatic
ESFAS actuations identified
in Table 2.5.1-3 and by using
manual controls from the
as-built S-VDU and the
as-built O-VDU in the MCR to
components that receive the
corresponding automatic
ESFAS actuation signals.

25.b.i The as-built PSMS
generates output signals
corresponding to automatic
ESFAS actuation signals,
identified in Table 2.5.1-3,
upon receiving the simulated
PSMS input signals that reach
the predetermined limits, even
when the as-built PSMS
receives the manual controls
from the as-built S-VDU and
the as-built O-VDU to the
safety-related components.

25.b.ii A test will be performed on
the as-built PSMS by using
simulated PSMS input signals
that generate the automatic
interlock signals important to
safety identified in Table
2.5.1-4 and manual controls
from the as-built S-VDU and
the as-built O-VDU in the
MCR to components that
receive the corresponding
interlock signals.

25.b.ii The as-built PSMS
generates output signals
corresponding to the
automatic interlock signals
important to safety, identified
in Table 2.5.1-4, upon
receiving the simulated PSMS
input signals that reach the
predetermined limits, even
when the as-built PSMS
receives the manual controls
from the as-built S-VDU and
the as-built O-VDU to the
safety-related components.
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26. A signal selection algorithm
(SSA) is provided in the PCMS
for the monitoring variables as
listed in Table 2.5.1-5 to ensure
the PCMS does not take control
action that results in a condition
which requires RT or ESF action
based on a single instrument
channel failure or a single RPS
division failure.

26. Atest will be performed on the
SSA in the as-built PCMS by
providing a signal which
simulates a single RPS
division failure and a single
instrument channel failure of
each variable identified in
Table 2.5.1-5 at the input of
PCMS, while the simulated
plant process signals of the
same variable are provided at
other three channels of
as-built PCMS input.

26. When a signal which simulates
a single RPS division failure
and a single instrument
channel failure of each
variable identified in Table
2.5.1-5 is provided at the input
of the as-built PCMS and
simulated plant process
signals of the same variable
are provided at the other three
channels of as-built PSMS
input, the SSA output in the
as-built PCMS is generated
only from the three non-failed
channels.

27. Input sensors from each division
of the PSMS as identified in
Table 2.5.1-2 and Table 2.5.1-3
are compared continuously in the
PCMS to allow detection of
out-of-tolerance sensors.

27. A test of the as-built PCMS
will be performed by providing
simulated input signals for
each monitored variable
identified in Tables 2.5.1-2
and 2.5.1-3, which includes
one out-of-tolerance signal, at
the as-built PSMS input.

27. An alarm for the
out-of-tolerance sensor
detection is displayed on the
as-built alarm VDU in the MCR
when the PCMS receives
simulated input signals for
each monitored variable
identified in Tables 2.5.1-2 and
2.5.1-3, which includes one
out-of-tolerance signal.

28. Deleted. 28. Deleted. 28. Deleted.
29.a Deleted. 29.a Deleted. 29.a Deleted.
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29.b Manual actuation of ESF
functions identified in Table
2.5.1-3 is carried out through
diverse signal paths that bypass
the RPS.

29.b Tests will be performed to
verify that the as-built PSMS
generates output signals for
the ESF functions identified in
Table 2.5.1-3 using the
conventional ESF manual
actuation switches on the
as-built operator console,
under the condition of the

29.b As-built PSMS generates
outputs signals for the ESF
functions identified in Table
2.5.1-3 upon receipt of the
signals from the conventional
ESF manual actuation
switches on the as-built
operator console, under the
condition of the as-built RPS

as-built RPS being offline. being offline.
30.a Deleted. 30.a Deleted. 30.a Deleted.
30.b Deleted. 30.b Deleted. 30.b Deleted.

31. The RT system and ESF system
provide actuation signals within
required response time for
monitored variables identified in
Tables 2.5.1-2 and 2.5.1-3.
On-line diagnostics do not
interrupt plant control.

31.i.a Type tests and analyses will
be performed on PSMS to
verify that the PSMS can
initiate RT and the ESF
functions identified in Tables
2.5.1-2 and 2.5.1-3 within
response time requirements
described in the design basis.
The analysis will consider the
effect of the on-line
diagnostics function.

31.i.a A report exists and
concludes that the PSMS can
initiate the RT and the ESF
functions identified in Tables
2.5.1-2 and 2.5.1-3 within the
response time requirements
as described in the design
basis considering the effect of
on-line diagnostics.

31.i.b An inspection of as-built
PSMS will be performed.

31.i.b The as-built PSMS are
bounded by the type tests and
the analyses.

31.ii.a Type tests or a combination
of type tests and analyses will
be performed to determine
the response time of RT
system and ESF system
equipment identified as
monitored variables with
response time requirements
in Tables 2.5.1-2 and 2.5.1-3
and the RTB.

31.ii.a Reports exist and conclude
that the response time of RT
system and ESF system
equipment identified as
monitored variables with
response time requirements in
Tables 2.5.1-2and 2.5.1-3 and
the RTB are within the design
basis requirements.

31.ii.b Inspections will be
performed on the as-built RT
system and ESF system
equipment identified as
monitored variables with
response time requirements
in Tables 2.5.1-2 and 2.5.1-3
and the as-built RTBs.

31.ii.b The as-built RT system and
ESF system equipment
identified as monitored
variables with response time
requirements in Tables 2.5.1-2
and 2.5.1-3 and the as-built
RTBs are bounded by type
tests or a combination of type
tests and analyses.
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Table 2.5.1-7 Operating Bypasses
RT
Designation and/or Function
ESF
P-6 |Intermediate Range RT Below setpoint
Neutron Flux Above » Remove manual operating bypass for high source range neutron flux
or Below Setpoint reactor trip.
P-7 | Turbine Inlet RT | Above setpoint
Pressure (P-13) or * Remove operating bypass for low pressurizer pressure reactor trip.
Power Range » Remove operating bypass for low reactor coolant flow reactor trip.
Neutron Flux (P-10) * Remove operating bypass for low RCP speed reactor trip.
Above Setpoint * Remove operating bypass for high pressurizer water level reactor trip.
or Turbine Inlet * Remove operating bypass for high-high SG water level reactor trip.
Pressure (P-13) and * Remove operating bypass for reactor trip by turbine trip.
Power Range
Neutron Flux (P-10)
Below Setpoint
P-10 | Power Range RT |Below setpoint
Neutron Flux + Remove manual operating bypass for high intermediate range neutron
flux reactor trip.
Above or Below * Remove manual operating bypass for high power range neutron flux
Setpoint (low setpoint) reactor trip.
P-11 | Pressurizer Pressure ESF | Above setpoint
Above or Below * Remove manual operating bypass for low pressurizer pressure ECCS
Setpoint actuation.
* Remove manual operating bypass for high-high SG water level MFW
isolation function for all MFW pumps, all MFW isolation valves, and all
SG water filling control valves.
* Remove manual operating bypass for high pressurizer water level
CVCS.
» Remove manual operating bypass for EFW isolation.
* Remove manual operating bypass for low main steam line pressure
ECCS actuation.
* Remove manual operating bypass for low main steam line pressure
main steam line isolation.
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Figure 2.5.1-2

Configuration of the Engineered Safety Feature System
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[1]: Isolation

Division A

Note 1: Division A system is shown for the representative configuration.
Note 2: Isolation is performed in communication system.

Note 1: Division A system is shown for the representative configuration.
Note 2: Isolation is performed in communication system.

Figure 2.5.1-3 Configuration of the Safety Grade Component Control System
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Division A Division C
RTB-A2 RTB-C2
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Division A Division B
RTB-A1 RTB-B1
7\ 7\
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RTB-CA1 RTB-D1
Division C Division D

N /7N

RTB-B2 RTB-D2
Division B Division D

M/G: Motor-Generator Set

CRDM: Control Rod Drive Mechanism

Note: Div. 1 and Div. 2 show the separate fire area.

Figure 2.5.1-4 Configuration of the Reactor Trip Breakers
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2.5.2 Systems Required for Safe Shutdown
2.5.21 Design Description

Safe shutdown can be achieved from the MCR or the remote shutdown room (RSR) as shown in
Figure 2.5.2-1 using redundant safety-related instrumentation and control (I&C) systems of the
PSMS, including the RPS, ESFAS, SLS and safety VDUs. The operational VDUs may also be
used for monitoring safety-related instrumentation and manually controlling safety-related
components as shown in Figure 2.5.2-1. Normal shutdown can also be achieved from the MCR
or RSR using non-safety instrumentation and non-safety component controls via the PCMS,
including the operational VDUs, in addition to the above safety-related 1&C systems.

There are no plant systems specifically and solely dedicated as safe shutdown or normal
shutdown systems.

The systems required for safe shutdown perform two basic functions. First, they provide the
necessary reactivity control to maintain the core in a sub-critical condition. Second, the systems
provide the RHR capability to maintain adequate core cooling. A boration capability is provided
to compensate for xenon decay and to maintain the required core shutdown margin.

Manual controls through the safety VDUs or the operational VDUs in the MCR or the RSR, allow
operators to transition to and maintain hot standby, and transition to and maintain cold shutdown
through hot shutdown. If the MCR is uninhabitable, the same control and monitoring of the safe
shutdown and the normal shutdown functions can be performed from the RSR.

1. The PSMS provides capability of manual operating bypass of the ECCS actuation signal
and the main steam line pressure signal.

2.a The MCR/RSR transfer switches provide the capability to transfer PSMS controls
between the MCR and the RSR. Separate transfer switches are provided for each of the
four PSMS divisions.

2.b The MCR/RSR transfer switches provide the capability to transfer PCMS controls
between the MCR and the RSR.

2.c Deleted.

3. Electrical isolation is provided between the MCR and the RSR.

4. The RSR and the MCR/RSR transfer switch cabinet outside the MCR can be locked to
prevent unauthorized access. Alarms indicating access to the MCR/RSR transfer switch
locations are provided in the MCR.

5. Redundant safety-related equipment of the safe shutdown systems identified in Tables
2.5.2-1 and 2.5.2-2, and the MCR/RSR transfer switches, are provided with a clear

means of identification.

6. Deleted.
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7. Upon manual reactor trip from the remote shutdown console (RSC), once initiated, the
reactor trip and turbine trip functions continue until completion.

8. RSC is used to provide a manual initiation for ESF manual actuations identified in Table
2.5.1-3.

2.5.2.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.2-3 describes the ITAAC for the systems required for safe shutdown.
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Table 2.5.2-1 Safe Shutdown Functions and Related Process Systems for Hot Standby

Trip the reactor which accomplishes the reactor shutdown condition (RT)

RCS heat removal by the following measures:

- Main steam release to atmosphere (MSS)

- Provide EFW to SGs (EFWS and MSS)

- Supply boric acid water to RCS (SIS)

- Component cooling by operating CCW and ESW (CCWS and ESWS)
RCS pressure control (RCS)

Provide HVAC functions to the required areas (MCR HVAC, ESFVS, ECWS)

Utilize the emergency power source (EPS) for the above functions in the event of Loop*!

Note1: Loss of Offsite Power

Table 2.5.2-2 Safe Shutdown Functions and Related Process Systems for Cold
Shutdown through Hot Shutdown

Remove heat from the RCS by the following measures:
- Main steam release to atmosphere

- Provide EFW to SGs (EFWS and MSS)

- Operate RHRS

RCS pressure control (RCS)

Supply boric acid water to RCS (SIS)

Component cooling by operating CCW and ESW (CCWS and ESWS)

Provide HVAC functions to the required areas (MCR HVAC, ESFVS, ECWS)

Monitor neutron flux

Manually initiate appropriate ESF system(s) for shutdown operating bypasses (ECCS Actuation Signal Block, Main
Steam Line Pressure signal Block)

Utilize the emergency power source (EPS) for the above functions in the event of LOOP
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Table 2.5.2-3

Systems Required for Safe Shutdown Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 3)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The PSMS provides
capability of manual
shutdown operating bypass
of the ECCS actuation
signal and the main steam
line pressure signal.

Tests will be performed on the
manual shutdown operating
bypass logic in the each division
of the as-built RPS by using
manual shutdown operating
bypass controls for the ECCS
actuation signal and the main
steam line pressure signal
respectively from the as-built
safety VDU in the MCR and by
providing simulated plant process
signals of pressurizer pressure,
main steam line pressure and
main steam line pressure negative
rate as identified in Table 2.5.1-3
at the PSMS input.

The manual shutdown operating
bypass logic in each division of
the as-built RPS blocks the
signals, which actuate the
ECCS actuation and main
steam line isolation, from the
simulated plant process signals
of pressurizer pressure, main
steam line pressure and main
steam line pressure negative
rate identified in Table 2.5.1-3
by the manual shutdown
operating bypass controls from
the as-built safety VDU in the
MCR.

2.a The MCR/RSR transfer
switches provide the
capability to transfer PSMS
controls between the MCR
and the RSR.

Separate transfer switches
are provided for each of the
four PSMS divisions.

2.a A test of the as-built PSMS

transfer capability will be
performed to demonstrate the
disabling of the MCR controls and
enabling of the RSR controls. This
test can be conducted on a
sample basis for at least one set
of controls within each of the four
PSMS divisions.

2.a

The as-built MCR/RSR transfer
switches transfer controls
between the MCR and the RSR
separately for each as-built
PSMS safety division, as
follows:

1. Controls at the RSR are
disabled when controls are
active in the MCR for each
respective as-built PSMS
division.

2. Controls at the MCR are
disabled when controls are
active in the RSR for each
respective as-built PSMS
division.
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Table 2.5.2-3

Acceptance Criteria (Sheet 2 of 3)

Systems Required for Safe Shutdown Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.b The MCR/RSR transfer
switches provide the
capability to transfer PCMS

controls between the MCR

2.b A test of the as-built PCMS

transfer capability will be
performed to demonstrate the
disabling of the MCR controls and

2.b The as-built MCR/RSR transfer

switches transfer PCMS control
between the MCR and the RSR
as follows:

provided between the MCR
and the RSR.

PSMS will be performed.

and the RSR. enabling of the RSR controls. This 1. Controls at the RSR are
test can be conducted on a .
le basis fi | disabled when controls are
s?mp © Ia3|§ ho_r at e:st one ITet active in the MCR for each of
Of c:ntFr’o ,SVIW't in each controller the as-built controllers of the
of the PCMS. PCMS.

2. Controls at the MCR are
disabled when controls are
active in the RSR for each of
the as-built controllers of the
PCMS.

2.c Deleted. 2.c Deleted. 2.c Deleted.
3. Electrical isolation is 3. Aninspection of the as-built 3. The as-built PSMS provides

interfaces from the 1&C
equipment rooms to the MCR
and the RSR using fiber optic
cable or qualified electrical
isolation devices.

4. The RSR and the
MCR/RSR ftransfer switch
cabinet outside the MCR
can be locked to prevent
unauthorized access.
Alarms indicating access to
the MCR/RSR transfer
switch locations are
provided in the MCR.

4.i An inspection of the as-built 4.i The as-built RSR and the
MCR/RSR transfer switch as-built MCR/RSR transfer
locations to verify access control switch cabinet outside the MCR
by keylock will be performed. can be locked to prevent

unauthorized access.

4.ii Atest of the access alarms for the | 4.ii Access to the as-built RSR and

as-built RSR and MCR/RSR
transfer switch cabinet outside the
MCR will be performed.

access to the as-built MCR/RSR
transfer switch cabinet outside
the MCR is alarmed in the
as-built MCR.
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Table 2.5.2-3

Acceptance Criteria (Sheet 3 of 3)

Systems Required for Safe Shutdown Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Acceptance Criteria
Analyses

5. Redundant safety-related 5. Inspection of the as-built 5. The as-built equipment of the
equipment of the safe shutdown systems identified in safe shutdown systems
systems identified in Tables Tables 2.5.2-1 and identified in Tables 2.5.2-1 and
2.5.2-1 and 2.5.2-2, and the 2.5.2-2, and the MCR/RSR 2.5.2-2, and the MCR/RSR
MCR/RSR transfer switches, are transfer switches, for transfer switches, comply with
provided with a clear means of conformance with color the color coding requirements.
identification. coding requirements will

be performed.

6. Deleted. 6. Deleted. 6. Deleted.

7. Upon manual reactor trip from the | 7.i Atestwill be performedon | 7.i Upon manual reactor trip from
remote shutdown console (RSC), the as-built PSMS by the as-built S-VDU on the
once initiated, the reactor trip and initiating a manual reactor RSC, once initiated, the reactor
turbine trip functions continue until trip at the as-built S-VDU trip and turbine trip functions
completion. on the RSC. continue until completion.

7.ii Atest will be performed on | 7.ii Upon manual reactor trip from
the as-built PSMS by the as-built O-VDU on the
initiating a manual reactor RSC, once initiated, the reactor
trip at the as-built O-VDU trip and turbine trip functions
on the RSC. continue until completion.

8 RSCis used to provide a manual 8. Atestwillbe performedon | 8. The as-built PSMS provides a
initiation for ESF manual the as-built PSMS using signal at the PSMS output to
actuations identified in Table the software switches for initiate each manual ESF
2.51-3. the manual actuation, function identified in Table

identified in Table 2.5.1-3, 2.5.1-3 by the corresponding

on the as-built O-VDU and manual actuation signal from

S-VDU in the RSC. the as-built O-VDU and S-VDU
in the RSC.
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Note: Division A system is shown as a representative configuration.

Figure 2.5.2-1 Configuration of the SLS and HSIS for Safe Shutdown
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253 Diverse Actuation System
2.5.31 Design Description

The DAS is a non-safety system that is diverse from the PSMS and PCMS digital platform and
their software. Therefore, a software or digital platform common cause failure (CCF) in the digital
safety and non-safety systems (PSMS and PCMS), would not affect the DAS. The DAS provides
monitoring, control and actuation capability of safety and the non-safety systems required to
mitigate the AOOs and the PAs, concurrent with a CCF that could disable the functions of the
PSMS and the PCMS.

The DAS consists of four subsystems. Each subsystem includes a diverse automatic actuation |
cabinet (DAAC) located in separate rooms. A diverse HSI panel (DHP) located in the MCR
includes HSI components for four DAAC subsystems. A manual actuation permissive switch |
located in the MCR, but physically separated from the DHP, is required for the manual actuations
identified in Tables 2.5.3-2 and 2.5.3-3. Configuration of DAS is depicted in Figure 2.5.3-1. ‘

1.a Deleted.
1.b The DAS is physically separated and electrically independent from the PSMS.

1.c DAS can manually actuate each equipment identified in Table 2.5.3-2 via the PSMS and
manually provide a DAS function identified in Table 2.5.3-3 via the PSMS from the MCR.

1.d The DAS provides automatic actuation of the equipment and for the functions identified in
Tables 2.5.3-2 and 2.5.3-3, respectively, when the monitored variables identified in Table
2.5.3-1 exceed predetermined limits.

1.e The DAS prevents spurious actuation due to single failures or due to a fire or safe
shutdown earthquake (SSE). Spurious actuations are prevented by the DAS as follows:

» Automatic DAS functions are actuated by four subsystems and DAS actuation needs
coincident outputs from at least two selected DAAC subsystems satisfying 2-out-of-2
voting logic after taking 1-out-of-2 voting logic twice.

+ The DAS prevents spurious actuation due to a SSE. Thus the SSE will not result in a
DAS failure that adversely affects the PSMS.

* The redundant DAAC subsystems are located in separate fire areas to prevent |
spurious actuation from a fire in one area.

* Manual DAS functions identified in Tables 2.5.3-2 and 2.5.3-3 require actuation of two
switches in the MCR. Separation between the permissive switch and the DHP
prevents a fire in one switch location from affecting the other switch location.

2. The DAS has the following capabilities:

* The system can be tested manually without causing component actuation.
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5.

2.5.3.2

Loss of power or removal of a module does not cause spurious DAS actuation.
Capability to bypass failed sensors functions.

The DAS equipment, including input and output interfaces, signal processing and HSI,
consists of conventional hardware circuits (analog circuits, solid-state logic processing,
relay circuits, switches, indicators).

The DAS equipment used for the anticipated transient without scram (ATWS) mitigation
(i.e., reactor trip, turbine trip and emergency feedwater actuation) is diverse from the
hardware used for the reactor trip function of the PSMS. This design commitment does
not apply to measurement instrumentation and signal splitters, which distribute
measurement signals to the DAS and the PSMS.

Deleted.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.3-4 describes the ITAAC for the DAS.
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Table 2.5.3-1  Variables Monitored by DAS

Critical Safety Function

Variables

Reactivity Control Wide Range Neutron Flux

RCS Integrity

Pressurizer Pressure

Reactor Coolant Pressure

Core Heat Removal Reactor Coolant Cold Leg Temperature

RCS Inventory Control Pressurizer Water Level

Steam Generator Water Level

Secondary Heat Sink

Main Steam Line Pressure

Containment Integrity Containment Pressure

Table 2.5.3-2 Equipment Actuated by DAS

Safety Function/Associated Components

Actuation Type

Diverse Reactor Trip (M/G set trip)

Automatic/Manual (MCR)

Turbine Trip

Automatic/Manual (MCR)

Emergency Feedwater Pumps

Automatic/Manual (MCR)

Safety Injection Pumps

Automatic/Manual (MCR)

Safety Depressurization Valves

Manual (MCR)

Main Steam Depressurization Valves

Manual (MCR)

Steam Generator Blowdown Isolation Valves

Automatic/Manual (MCR)

Main Feedwater Regulation Valves

Automatic/Manual (MCR)

Emergency Feedwater Control Valves

Manual (MCR)

Containment Isolation Valves

Manual (MCR)

Main Steam Line Isolation Valves

Manual (MCR)
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Table 2.5.3-3

DAS Function

s and Actuation Signals

DAS Function

Actuation Signal

Reactor Trip, Turbine Trip and Main Feedwater

Isolation

Low Pressurizer Pressure

High Pressurizer Pressure

Low Steam Generator Water Level

Manual Switch Signal

Emergency Feedwater Actuation

Low Steam Generator Water Level

Manual Switch Signal

ECCS Actuation

Low-Low Pressurizer Pressure

Manual Switch Signal

Containment Isolation

Manual Switch Signal

Main Steam Isolation

Manual Switch Signal

Tier 1

2.5-42

Revision 4



2.5 INSTRUMENTATION AND CONTROLS US-APWR Design Control Document

Table 2.5.3-4 Diverse Actuation System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 5)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1.a Deleted. 1.a Deleted. 1.a Deleted.

1.b The DAS is physically separated 1.b.i An inspection of the as-built 1.b.i Physical separation of the

and electrically independent from
the PSMS.

DAS will be performed for
physical separation of the
DAS from the as-built PSMS.

as-built DAS from the
as-built PSMS is provided by
locating the as-built DAAC in
separate rooms, and
locating the as-built DHP in
the MCR.

1.b.ii Analyses, tests or a
combination of analyses and
tests of the as-built DAS will
be performed to verify its
electrical independence from
the as-built PSMS.

1.b.ii A report exists and

concludes that electrical
independence of the as-built
DAS from the as-built PSMS
is achieved by using
independent power sources
for the as-built DAAC and
the as-built DHP, and by
using qualified electrical fault
isolation devices.

1.c DAS can manually, from the MCR,
actuate each equipment identified
in Table 2.5.3-2 via the PSMS and
manually provide a DAS function
identified in Table 2.5.3-3 via the

1.c Test will be performed on the
as-built DAS and as-built
PSMS by manually operating
the switches on the as-built
DHP in the MCR.

1.c The as-built DAS provides an

actuation signal for each
equipment identified in Table
2.5.3-2 via as-built PSMS and
a DAS function signal

PSMS. identified in Table 2.5.3-3 via
as-built PSMS by manual
operations on the as-built
DHP in the MCR.
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Table 2.5.3-4 Diverse Actuation System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 5)

Design Commitment Inspections, Tests, Acceptance Criteria
Analyses
1.d The DAS provides automatic 1.d Test will be performed on 1.d The as-built DAS provides an
actuation of the equipment and for the as-built DAS via as-built actuation signal for each
the functions identified in Tables PSMS providing simulated equipment identified in Table
2.5.3-2 and 2.5.3-3, respectively, input signals that exceed 2.5.3-2 and a DAS function
when the monitored variables predetermined limits of signal identified in Table
identified in Table 2.5.3-1 exceed monitored variable 2.5.3-3 via as-built PSMS
predetermined limits. identified in Table 2.5.3-1. when the simulated monitored
variables identified in Table
2.5.3-1 exceed predetermined
limits.
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Table 2.5.3-4 Diverse Actuation System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 5)

Design Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

1.e The DAS prevents spurious actuation

due to single failures or due to a fire

or safe shutdown earthquake (SSE).
Spurious actuations are prevented by
the DAS as follows:

1.e.i Test and analysis will be
performed to verify the
as-built DAS prevents
spurious actuation due to
single failures or due to a

1.e.i Areport exists and concludes
that the as-built DAS prevents
spurious actuation due to
single failures or due to a
SSE as follows.

SSE.

+ Automatic DAS functions are + Automatic DAS functions
actuated by four subsystems and are actuated by four as-built
DAS actuation needs coincident subsystems and DAS
outputs from at least two selected actuation needs coincident
DAAC subsystems satisfying outputs from at least two
2-out-of-2 voting logic after taking selected DAAC subsystems
1-out-of-2 voting logic twice. satisfying 2-out-of-2 voting

logic after taking 1-out-of-2

» The DAS prevents spurious voting logic twice.
actuation due to a SSE. Thus the
SSE will not result in a DAS failure * The as-built DAAC
that adversely affects the PSMS. subsystems prevents

spurious actuation due to a

* The redundant DAAC subsystems SSE.
are located in separate fire areas to
prevent spurious actuation from a
fire in one area.

» Manual DAS functions identified in
Tables 2.5.3-2 and 2.5.3-3 require
actuation of two switches in the
MCR. Separation between the
permissive switch and the DHP
prevents a fire from one switch
location from affecting the other
switch location.
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Table 2.5.3-4 Diverse Actuation System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 4 of 5)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.e.ii Test and inspection of the
as-built DAS will be performed
to verify the existence of a
manual permissive switch, to
verify the DAS permissive
switch is physically located
separate from the DHP, and to
verify physical separation of
redundant DACC cabinets.

1.e.ii The as-built DAS:

* Redundant DAAC
subsystems are located in
separate equipment rooms.

* Includes a manual
permissive switch that
prevents spurious manual
actuation for those signals
with only one manual
actuation switch, as identified
in Table 2.5.3-3.

* The manual permissive
switch is physically
separated from the DHP to
prevent a fire that starts in
one switch location from
affecting the other switch
location.

2. The DAS has the following

capabilities:

» The system can be tested
manually without causing
component actuation.

* Loss of power or removal of a
module does not cause
spurious DAS actuation.

+ Capability to bypass failed
sensors functions.

2. Tests of the as-built DAS will be

performed. The tests will include
tests of the manual controls,
loss of power, and module
removal, as well as simulated
signal inputs to test the system.

2. Areport exists and concludes

that the as-built DAS has the
following capabilities:

* The system can be tested
manually without causing
component actuation.

* Loss of power or removal of a
module does not cause
spurious DAS actuation.

+ Capability to bypass failed
sensors functions.
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Table 2.5.3-4 Diverse Actuation System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 5 of 5)

Design Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

The DAS equipment, including input
and output interfaces, signal
processing and HSI, consists of
conventional hardware circuits
(analog circuits, solid-state logic
processing, relay circuits, switches,
indicators).

3. Inspection of the as-built
DAS will be performed.

The as-built DAS equipment
consists of conventional
hardware circuits (analog
circuits, solid-state logic
processing, relay circuits,
switches, indicators).

The DAS equipment used for the
anticipated transient without scram
(ATWS) mitigation (i.e., reactor trip,
turbine trip and emergency
feedwater actuation) is diverse from
the hardware used for the reactor
trip function of the PSMS. This
design commitment does not apply
to measurement instrumentation
and signal splitters, which distribute
measurement signals to the DAS
and the PSMS.

4. Inspection of the as-built
DAS and RT system
hardware within the as-built
PSMS will be performed.

The as-built DAS equipment
used for the ATWS mitigation
(i.e., reactor trip, turbine trip
and emergency feedwater
actuation) is diverse from the
hardware used for the reactor
trip function of the as-built
PSMS.

Deleted.

5. Deleted.

Deleted.
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Figure 2.5.3-1 DAS Configuration
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254 Information Systems Important to Safety
2541 Design Description

The PSMS and PCMS provide plant operators with the information systems important to safety
for: (1) assessing plant conditions and safety system performance, and making decisions related
to plant responses to abnormal events; and (2) preplanned manual operator actions related to
accident mitigation. The information systems important to safety also provide the necessary
information from which appropriate actions can be taken to mitigate the consequences of the
AQOOs.

The information important to safety includes the following:
» Post accident monitoring (PAM)
* Bypassed and inoperable status indication (BISI)
* Plant annunciators (alarms)
« Safety parameter displays system (SPDS)

The PAM variables are identified in Table 2.5.4-1, and the alarms for the credited manual
operator actions are identified in Table 2.5.4-3.

1. PAM variables as identified in Table 2.5.4-1, BISI, SPDS information, and plant alarms for
credited manual operator actions as identified in Table 2.5.4-3, for information systems
important to safety, are provided on safety and non-safety HSI equipment at the MCR,
RSR, and TSC, as shown in Figure 2.5.4-1.

2. Deleted.

3. The field instrumentation for the PAM variables identified in Table 2.5.4-1 that is subjected
to a harsh environment can withstand the environmental conditions that would exist
before, during, and following a design basis accident without loss of safety function for the
time required to perform the safety function.

4, Deleted.

2.54.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.4-2 describes the ITAAC for the information systems important to safety.
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Table 2.5.4-1 Post Accident Monitoring Variables

Reactor Coolant Hot Leg Temperature (Wide Range)

Reactor Coolant Cold Leg Temperature (Wide Range)

Reactor Coolant Pressure

Degrees of Subcooling

Pressurizer Water Level

Steam Generator Water Level (Wide Range)

Steam Generator Water Level (Narrow Range)

Main Steam Line Pressure

Emergency Feedwater Flow

Wide Range Neutron Flux

Core Exit Temperature

Containment Pressure

Reactor Vessel Water Level

Containment Isolation Valve Position (Excluding Check Valves)

Refueling Water Storage Pit Water Level (Wide Range)

Refueling Water Storage Pit Water Level (Narrow Range)

Emergency Feedwater Pit Water Level

Containment High Range Area Radiation
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Table 2.5.4-2

Acceptance Criteria

Information Systems Important to Safety Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

PAM variables as identified in
Table 2.5.4-1, BISI, SPDS
information, and plant alarms
for credited manual operator
actions as identified in Table
2.5.4-3, for information
systems important to safety,
are provided on safety and
non-safety HSI equipment at
the MCR, RSR, and TSC, as
shown in Figure 2.5.4-1.

1.

An inspection will be performed
of the MCR, RSR, and TSC for
retrievability of alarms and
displays for information systems
important to safety.

Displays for PAM variables
identified in Table 2.5.4-1, BISI,
SPDS, and plant alarms for
credited manual operator
actions as identified in Table
2.5.4-3, for information systems
important to safety, can be
retrieved on non-safety HSI
equipment in the as-built MCR,
RSR, and TSC, as shown in
Figure 2.5.4-1. Displays for
PAM variables as identified in
Table 2.5.4-1 and alarms for
credited manual actions as
identified in Table 2.5.4-3, for
information systems important
to safety, can be retrieved on
safety HSI equipment in the
as-built MCR and RSR, as
shown in Figure 2.5.4-1.

2. Deleted. 2. Deleted. 2. Deleted.

3. The field instrumentation for 3.i Type tests or a combination of 3.i An equipment qualification data
the PAM variables identified in type tests and analyses using summary report exists and
Table 2.5.4-1 that is subjected the design environmental concludes that the field
to a harsh environment can conditions, or under the instrumentation for the PAM
withstand the environmental conditions which bound the variables identified in Table
conditions that would exist design environmental 2.5.4-1 that is subjected to a
before, during, and following a conditions, will be performed on harsh environment can
design basis accident without the field instrumentation for the withstand the environmental
loss of safety function for the PAM variables identified in conditions that would exist
time required to perform the Table 2.5.4-1 that is subjected before, during, and following a
safety function. to a harsh environment. design basis accident without

loss of safety function for the
time required to perform the
safety function.
3.ii Inspection will be performed of 3.ii The as-built field
the as-built field instrumentation instrumentation and the
for the PAM variables identified associated wiring, cables, and
in Table 2.5.4-1 that is terminations for the PAM
subjected to a harsh variables identified in Table
environment, and the 2.5.4-1 that are subjected to a
associated wiring, cables, and harsh environment are bounded
terminations located in a harsh by type tests or a combination
environment. of type tests and analyses.
4. Deleted. 4. Deleted. 4. Deleted.
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Table 2.5.4-3 Alarms for Credited Manual Operator Actions

Control Rod Insertion Limit Alarm

Reactor Makeup Water Flow Rate Deviation Alarm

Boric Acid Flow Rate Deviation Alarm

High Primary Makeup Water Flow Rate Alarm

Main Steam Line Radiation (N-16) Alarm

Low Pressurizer Water Level against Program Water Level Alarm

Containment High Range Area Radiation Alarm

Low Volume Control Tank Water Level Alarm
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Figure 2.5.4-1
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255 Control Systems Not Required for Safety
2.5.51 Design Description

The non-safety PCMS provides for automatic and manual control of non safety-related plant
components, and monitoring of non safety-related plant instrumentation. The operational VDUs
which are part of the PCMS, provide monitoring and control for safety-related plant components
and instrumentation, including monitoring and control for the credited manual operator actions.
The PCMS regulates conditions in the plant automatically in response to changing plant
processes and load demand to establish and maintain plant operating conditions within
prescribed limits. The PCMS controls and monitors neutron flux, temperature, pressure, liquid
level, flow and other process parameters throughout the plant.

The PCMS is fully redundant to ensure single malfunctions do not result in loss of any control,
monitoring or alarm functions. The PCMS is powered from two nonsafety-related UPSs to
ensure reliability.

1. PCMS controls are arranged in separate controller groups as described in Table 2.5.5-2. |
2. Deleted.

3. Deleted.

4. For a control command to be generated from the PCMS Operational VDUs for safety

related components, two distinct operator actions are required. |

2.5.5.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.5-1 describes the ITAAC for the control systems not required for safety.
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Table 2.5.5-1 Control Systems Not Required for Safety Inspections, Tests, Analyses, and

Acceptance Criteria

Design Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

PCMS controls are arranged in
separate controller groups as
described in Table 2.5.5-2.

Inspection of the as-built
PCMS will be performed.

The as-built PCMS controls are
arranged in separate controller
groups as described in Table
2.55-2.

Deleted.

Deleted.

Deleted.

Deleted.

Deleted.

Deleted.

For a control command to be
generated from the PCMS
Operational VDUs for safety-related
components, two distinct operator
actions are required.

Type tests or a combination
of type tests and analyses
will be performed on each
standard type of component
control face plate on the
as-built operational VDU in
the PCMS for safety-related
components.

A report exists and concludes
that each standard type of
component control face plate
on the as-built operational VDU
in the PCMS provides manual
control signals for
safety-related components via
the PSMS by taking two
distinct operator actions for the
command, but does not
generate the manual control
signals for safety-related
components via the PSMS by
one operator action.
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Table 2.5.5-2 Arrangement of Control Systems Not Required for Safety

PCMS (CONTROL) FUNCTION GROUP

DESCRIPTION

REACTOR CONTROL SYSTEM GROUP 1

A-SG FEEDWATER CONTROL

A-MAIN STEAM RELIEF VALVE CONTROL

REACTOR CONTROL SYSTEM GROUP 2

B-SG FEEDWATER CONTROL

B-MAIN STEAM RELIEF VALVE CONTROL

PRESSURIZER PRESSURE CONTROL

REACTOR CONTROL SYSTEM GROUP 3

C-SG FEEDWATER CONTROL

C-MAIN STEAM RELIEF VALVE CONTROL

PRESSURIZER WATER LEVEL CONTROL

CONTROL ROD INSERTION MONITORING

REACTOR CONTROL SYSTEM GROUP 4

D-SG FEEDWATER CONTROL

D-MAIN STEAM RELIEF VALVE CONTROL

REACTOR CONTROL SYSTEM GROUP 5

TURBINE BYPASS CONTROL

REACTOR MAKEUP CONTROL

REACTOR CONTROL SYSTEM GROUP 6

CONTROL ROD CONTROL
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2.5.6 Data Communication Systems
2.5.6.1 Design Description

The data communication systems (DCS) consist of:
* Plant-wide unit bus
» Safety bus (for each PSMS division)
» Data links for point-to-point communication
e Input/Output (I/0O) bus
* Maintenance network for each PSMS division and the PCMS

The DCS is a distributed and highly interconnected system as shown in Figure 2.5.6-1, which has |
communication independence to prevent electrical and communication processing faults in one
safety division (or the non-safety PCMS) from adversely affecting the performance of safety
functions in other divisions. Qualified fiber-optic isolators are used to prevent electrical faults from
transferring between divisions, and between safety and non-safety systems. Communication
faults are prevented through data integrity verification.

A non-redundant non-safety multi-drop maintenance network is provided separately within each
PSMS division and within the PCMS. The maintenance network is used to transmit signals
between the engineering tools and the PSMS or PCMS system management module of each
controller.

1. Deleted.
2. Deleted.
3. The DCS provides external networks with a communications link via the unit management

computer (UMC) which is connected to the unit bus. The UMC provides a firewalled
interface, which allows only outbound communication from the unit bus to external
networks. There are no other connections from external sources to the DCS.

4, The safety-related portions of the DCS are located in a facility area that provides
protection from accident related hazards such as missiles, pipe breaks and flooding. |

5. The PSMS application setpoints, constants and application software are changeable only
by removing the CPU module that contains the memory devices from the controller and
placing it in a dedicated re-programming chassis.

6. Digital communication independence is achieved by communication processors that are
independent of RT and ESF actuation processing functions of the redundant divisions of
the PSMS, and also between non-safety systems and the PSMS.
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2.5.6.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.5.6-1 describes the ITAAC for the DCS.
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Table 2.5.6-1

Data Communication Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 2)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Deleted. 1. Deleted. Deleted.

Deleted. 2. Deleted. Deleted.

The DCS provides external 3. Inspection and analyses of the A report exists and concludes

networks with a communications as-built DCS will be performed. that: (1) the as-built DCS

link via the unit management provides external networks with

computer (UMC) which is a communications link via the

connected to the unit bus. The as-built unit management

UMC provides a firewalled computer (UMC), which is

interface, which allows only connected to the as-built unit

outbound communication from bus; (2) the as-built UMC

the unit bus to external provides a firewalled interface,

networks. There are no other which allows only outbound

connections from external communication from the

sources to the DCS. as-built unit bus to external
networks; and (3) there are no
other connections from
external sources to the as-built
DCS.

The safety-related portions of 4. Inspection and analyses will be A report exists and concludes

the DCS are located in a facility
area that provides protection
from accident related hazards
such as missiles, pipe breaks
and flooding.

performed on the
safety-related portion of the
as-built DCS equipment.

that the safety- related portions
of the as-built DCS are located
in an as-built facility area that
provides protection from
accident related hazards such
as missiles, pipe breaks and
flooding.
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Table 2.5.6-1

Acceptance Criteria (Sheet 2 of 2)

Data Communication Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The PSMS application 5. Type tests of the PSMS 5. The PSMS application
setpoints, constants and changeability will be performed. setpoints, constants and
application software are application software are
changeable only by removing changeable only by removing
the CPU module that contains the CPU module that contains
the memory devices from the the memory devices from the
controller and placing itin a controller and placing itin a
dedicated re-programming dedicated re-programming
chassis. chassis.

Digital communication 6.i An inspection of the as-built 6.i Communication processors
independence is achieved by PSMS will be performed to exist in the as-built PSMS for
communication processors that verify communication digital communication between
are independent of RT and ESF processors are installed. redundant divisions of the
actuation processing functions PSMS and between non-safety
of the redundant divisions of systems and the PSMS.

the PSMS, and also between 6.ii Type tests or analyses, or a 6.ii A report exists and concludes

non-safety systems and the
PSMS.

combination of type tests and
analyses of the digital
communication independence
will be performed.

that digital communication
independence is achieved by
communication processors that
are independent of trip and
actuation processing functions.
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2.6 ELECTRICAL SYSTEMS

This section describes the US-APWR electrical systems, with emphasis on the onsite power
system.

The onsite power system is comprised of the alternating current (ac) electric power system and
the direct current (dc) electric power system, each of which is comprised of a safety-related Class
1E power system and a non safety-related non-Class 1E power system. The purpose and
function of the onsite power system is to provide power to the plant auxiliary and service loads
during all modes of plant operation, including safe shutdown and accident conditions.

This section addresses the following major systems and equipment, and their key subsystems:
* AC electric power system
* DC electric power system
* Instrumentation and control (I&C) power supply system
» Emergency power sources (EPSs)
+ Alternate ac (AAC) power sources
* Plant lighting systems
* Grounding and lightning protection system
» Electrical penetration assemblies
This section also provides ITAAC for each major system and safety-related support system.

The US-APWR electric systems as described herein are entirely within the scope of the certified
design unless specifically indicated otherwise.

261 AC Electric Power Systems
2.6.1.1 Design Description

The ac electric power system includes the following system and components: offsite transmission
system, plant switchyard, main transformer (MT), main generator (MG), generator load break
switch (GLBS), unit auxiliary transformers (UATs), reserve auxiliary transformers (RATs), station
service transformers (SSTs), switchgear, load centers, motor control centers (MCCs), panel
boards, and cables for power, control and instrumentation. The 6.9kV buses of the onsite Class
1E ac electric power systems are supplied from offsite sources through the UATs, RATs or from
onsite EPSs. Normal preferred supply to the Class 1E 6.9kV buses is through the RATs. During
SBO, these buses can be powered from onsite AAC power sources. Class 1E ac power systems
have four independent redundant divisions, A, B, C and D, corresponding to four divisions of
safety-related load groups except for systems containing two 100% redundant load groups. The
two 100% load groups are powered from divisions A and D distribution systems identified as A1
and D1. The A1 buses can be powered from A or B division power sources, and D1 buses can
be powered from D or C division power sources.
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6.a

6.b

6.c

10.

11.a

11.b

12.

13.

14.

The functional arrangement of the ac electrical power systems is as described in the
Design Description of Subsection 2.6.1.1 and as shown in Figure 2.6.1-1.

Independence is provided between each division of the four divisions of the Class 1E
distribution equipment and circuits, and between Class 1E distribution equipment and
circuits and non-Class 1E distribution equipment and circuits.

Independence between Class 1E electric power distribution equipment and non-Class 1E
loads is provided by Class 1E qualified isolation devices.

Class 1E electric power distribution equipment of redundant divisions, identified in Table
2.6.1-1, is located in separate rooms in the reactor building.

Deleted.

The seismic Category | Class 1E ac electrical power system equipment, identified in
Table 2.6.1-1, can withstand seismic design basis loads without loss of safety function.

If power through the RATs is not available, each Class 1E medium voltage bus is
automatically transferred to the UATSs, if available.

If both offsite power sources are not available, each Class 1E medium voltage bus
automatically connects to its respective EPS.

For all plant trip conditions, except for a trip due to electrical fault in either MT, MG, GLBS,
UATs, or associated equipment and circuits, the GLBS opens.

For electrical fault in either MT, MG, GLBS, UATs, or associated equipment and circuits,
the MT circuit breaker at the switchyard opens.

Deleted

The UATs and RATs power sources are sized for worst case loading conditions for all
modes of plant operation and accident conditions.

The Class 1E distribution equipment and circuits are sized to carry the worst case load
currents, to withstand the maximum fault currents, and to provide minimum design basis
voltage at load terminals to support accomplishment of their safety functions.

The Class 1E cables are sized considering derating due to ambient temperature and
raceway loading.

The interrupting ratings of the Class 1E circuit breakers and fuses are adequate for
maximum available fault currents.

The MT, UATs, and RATs have their own fire deluge system, oil pit and drain system.

The UATs power feeders are separated from RATs power feeders.
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15. The MT and GLBS power feeders are separated from the RATs power feeders.

16. The dc control power for Class 1E switchgear and load centers of each division is
supplied from the same division of the dc system.

17. Equipment and circuits of each division of the Class 1E electric power system are
uniquely identified.

18. The Class 1E equipment is protected from sustained degraded voltage conditions.
19. There is no provision for automatic connection between redundant Class 1E buses.

20.a Displays of voltage and current of the Class 1E medium voltage buses are provided in the
MCR.

20.b  Controls are provided in the MCR and locally to open and close the Class 1E 6.9kV
switchgear and 480V load center buses incoming circuit breakers identified in Table
2.6.1-2.

20.c Displays of the Class 1E 6.9kV switchgear and 480V load center buses incoming circuit
breakers listed in Table 2.6.1-2 are provided in the MCR.

21. Class 1E ac electric distribution system overcurrent protection is set for proper
coordination.

22. The post-fire safe-shutdown circuit analysis ensures that one success path of shutdown
SSCs remains free of fire damage.

23. The potential effects on Class 1E equipment of harmonics introduced by non-linear loads
are maintained within requirements.

24. Deleted.

25. The raceway systems for Class 1E ac electric power system cables meet seismic
Category | requirements.

26. The Class 1E ac electrical power system cables are routed in raceway systems for Class
1E ac power system cables within their respective division.

27. The RATs are separated from each other and from the MT and the UATs by partitions or
distance to limit the propagation of a fire.

2.6.1.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.1-3 describes the ITAAC for the onsite ac electric power system.
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Table 2.6.1-1 AC Electric Power Systems — Safety-related Equipment Characteristics

Equipment Name Seismic Class 1EIQu.aI. for
Category Harsh Environ.
A-Class 1E 6.9kV Switchgear I Yes/No
B-Class 1E 6.9kV Switchgear I Yes/No
C-Class 1E 6.9kV Switchgear I Yes/No
D-Class 1E 6.9kV Switchgear I Yes/No
A-RCP Trip Switchgear I Yes/No
B-RCP Trip Switchgear I Yes/No
C-RCP Trip Switchgear I Yes/No
D-RCP Trip Switchgear I Yes/No
A-Class 1E 480V Load Center I Yes/No
A1-Class 1E 480V Load Center I Yes/No
B-Class 1E 480V Load Center I Yes/No
C-Class 1E 480V Load Center I Yes/No
D-Class 1E 480V Load Center I Yes/No
D1-Class 1E 480V Load Center I Yes/No
A-Class 1E Motor Control Center I Yes/No
A1-Class 1E Motor Control Center I Yes/No
B-Class 1E Motor Control Center I Yes/No
C-Class 1E Motor Control Center I Yes/No
D-Class 1E Motor Control Center I Yes/No
D1-Class 1E Motor Control Center I Yes/No
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Table 2.6.1-2 AC Electric Power Systems Equipment Displays and Control Functions

Equipment Name MCR Display MCR Control Function
A-Class 1E 6.9KV Switchgear Yes ves
' 9 (Breaker open/close)
B-Class 1E 6.9kV Switchgear Yes ves
' 9 (Breaker open/close)
C-Class 1E 6.9KV Switchgear Yes ves
’ 9 (Breaker open/close)
D-Class 1E 6.9KV Switchgear Yes ves
’ 9 (Breaker open/close)
. . Yes
A-RCP Trip Switchgear Yes (Breaker open/close)
. . Yes
B-RCP Trip Switchgear Yes (Breaker open/close)
. . Yes
C-RCP Trip Switchgear Yes (Breaker open/close)
. . Yes
D-RCP Trip Switchgear Yes (Breaker open/close)
Yes
A-Class 1E 480V Load Center Yes
(Breaker open/close)
Yes
A1-Class 1E 480V Load Center Yes
(Breaker open/close)
Yes
B-Class 1E 480V Load Center Yes
(Breaker open/close)
Yes
C-Class 1E 480V Load Center Yes
(Breaker open/close)
Yes
D-Class 1E 480V Load Center Yes
(Breaker open/close)
Yes
D1-Class 1E 480V Load Center Yes
(Breaker open/close)
A-Class 1E Motor Control Center Yes No
A1-Class 1E Motor Control Center Yes No
B-Class 1E Motor Control Center Yes No
C-Class 1E Motor Control Center Yes No
D-Class 1E Motor Control Center Yes No
D1-Class 1E Motor Control Center Yes No
Unit Auxiliary Transformers (UAT 1, 2, 3, 4) Yes No
Reserve Auxiliary Transformers (RAT 1, 2, 3, 4) Yes No

Tier 1

2.6-5

Revision 4



2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement of |[1.  Inspection of the as-built ac 1. The as-built ac electric power
the ac electric power systems electric power systems will be systems conform to the functional
is as described in the Design performed. arrangement as described in the
Description of Subsection Design Description of Subsection
2.6.1.1 and as shown in Figure 2.6.1.1 and as shown in Figure
2.6.1-1. 2.6.1-1.

2. Independence is provided 2. Tests will be performed on the 2.  The test signal exists in the
between each of the four as-built Class 1E and as-built Class 1E division or
divisions of the Class 1E non-Class 1E distribution non-Class 1E division under test.
distribution equipment and equipment and circuits by
circuits, and between Class 1E providing a test signal in only
distribution equipment and one division at a time.

circuits and non-Class 1E
distribution equipment and

circuits.

3. Independence between Class |3.i Type tests, analyses, or a 3.i  Areport exists and concludes
1E electric power distribution combination of type test and that the Class 1E electric power
equipment and non-Class 1E analyses will be performed to distribution equipment is isolated
loads is provided by Class 1E verify the qualification of from the as-built non-Class 1E
qualified isolation devices. isolation devices. loads by the Class 1E qualified

isolation devices so as to meet
RG 1.75.
3.ii  Inspection will be performed of |3.ii Independence between the

the as-built Class 1E electric as-built Class 1E electric power

power distribution equipment. distribution equipment and
non-Class 1E loads is provided
by Class 1E qualified isolation
devices.

4.  The Class 1E electric power 4. Inspection of the as-built Class |4.  The as-built Class 1E electric
distribution equipment of 1E electric power distribution power distribution equipment of
redundant divisions, identified equipment will be performed. redundant divisions, identified in
in Table 2.6.1-1, is located in Table 2.6.1-1, is located in the
separate rooms in the reactor separate rooms in the reactor
building. building.

5. Deleted. 5. Deleted. 5. Deleted.

6.a The seismic Category | Class |6.a.i Inspections will be performed |6.a.i The seismic Category | as-built
1E ac electrical power system to verify that the seismic Class 1E ac electric power
equipment, identified in Table Category | as-built Class 1E ac system equipment, identified in
2.6.1-1, can withstand seismic electrical power system Table 2.6.1-1, is located in a
design basis loads without loss equipment identified in Table seismic Category | structure.
of safety function. 2.6.1-1, is located in a seismic

Category | structure.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

6.a.ii Type tests, analyses or a

combination of type tests and
analyses of seismic Category |
Class 1E ac electrical power
system equipment identified in
Table 2.6.1-1, will be performed
using analytical assumptions, or
will be performed under
conditions, which bound the
seismic design basis
requirements.

6.a.ii A report exists and concludes

that the seismic Category | Class
1E ac electric power system
equipment identified in Table
2.6.1-1, can withstand seismic
design basis loads without loss
of safety function.

6.a.iii Inspection and analysis will be

performed to verify that the
as-built seismic Category |
Class 1E ac electrical power
system equipment identified in
Table 2.6.1-1, including
anchorages, is seismically
bounded by the tested or
analyzed conditions.

6.a.iii A report exists and concludes

that the as-built seismic
Category | Class 1E ac electric
power system equipment
identified in Table 2.6.1-1,
including anchorages, is
seismically bounded by the
tested or analyzed conditions.

6.b If power through the RATsis |6.b A test will be performed to verify |6.b Each as-built Class 1E medium
not available, each Class 1E that each as-built Class 1E voltage bus is automatically
medium voltage bus is medium voltage bus is transferred to the UAT when
automatically transferred to automatically transferred to the power through the RATSs is not
the UATSs, if available. UAT when UAT power is available and power is available

available upon simulated loss of at the UAT.
power from the RAT.

6.c If both offsite power sources |6.c A test will be performed to verify [6.c Each as-built Class 1E medium
are not available, each Class that each as-built Class 1E voltage bus automatically
1E medium voltage bus medium voltage bus connects to its respective EPS if
automatically connects to its automatically connects to the both offsite power sources are
respective EPS. respective EPS upon simulated not available.

loss of power from the RAT and
UAT.

7. For all plant trip conditions, |7. A test will be performed to verify |7.  For all plant trip conditions,
except for a trip due to that the as-built GLBS is opened except for a trip due to electrical
electrical fault in either MT, by a simulated trip signal for each fault in either MT, MG, GLBS,
MG, GLBS, UATs, or plant trip condition except for a UATS, or associated equipment
associated equipment and trip due to electrical fault in either and circuits, the as-built GLBS
circuits, the GLBS opens. MT, MG, GLBS, UATs, or

associated equipment and opens.
circuits.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

For electrical fault in either
MT, MG, GLBS, UATs, or
associated equipment and
circuits, the MT circuit
breaker at the switchyard
opens.

Deleted

10.

The UATs and RATs power
sources are sized for worst

case loading conditions for

all modes of plant operation
and accident conditions.

verify that the ratings of as-built
UATs and RATs power sources
meet the size requirements
determined by the analysis for
worst case loading conditions for
all modes of plant operation and
accident conditions.

A test will be performed to verify |8.  For electrical fault in either MT,
that the as-built MT circuit MG, GLBS, UATs, or associated
breaker trip signal is actuated by equipment and circuits, the
a simulated electrical fault trip as-built MT circuit breaker at the
signal for electrical fault in either switchyard opens. |
MT, MG, GLBS, UATs, or
associated equipment and
circuits.
Deleted 9. Deleted

10.i Analyses will be performed to 10.i A report exists and concludes
verify the UATs and RATs power that the UATs and RATs power
sources are sized for worst case sources are sized for worst case
loading conditions for all modes loading conditions for all modes
of plant operation and accident of plant operation and accident
conditions. conditions.

10.ii Inspections will be performed to |10.ii The ratings of as-built UATs and

RATSs power sources bound the
size requirements determined by
the analysis for worst case
loading conditions for all modes
of plant operation and accident
conditions.

11.a

The Class 1E distribution
equipment and circuits are
sized to carry the worst case
load currents, to withstand
the maximum fault currents,
and to provide minimum
design basis voltage at load
terminals to support
accomplishment of their
safety functions.

11.a.i Analyses will be performed to

verify the Class 1E distribution
equipment and circuits are sized
to carry the worst case load
currents, to withstand the
maximum fault currents, and to
provide minimum design basis
voltage at load terminals to
support accomplishment of their
safety functions.

11.a.i A report exists and concludes

that the Class 1E distribution
equipment and circuits are sized
to carry the worst case load
currents, can withstand the
maximum fault currents, and are
able to provide minimum design
basis voltage at load terminals to
support accomplishment of their
safety functions.

Tier 1

2.6-8

Revision 4



2.6 ELECTRICAL SYSTEMS

US-APWR Design Control Document

Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

11.a.ii Inspection will be performed to |11.a.ii The ratings of as-built Class 1E
verify that the ratings of as-built distribution equipment and
Class 1E distribution equipment circuits bound the results of the
and circuits bound the results of analysis to carry the worst
the analysis to carry the worst case load currents, can
case load currents, to withstand withstand the maximum fault
the maximum fault currents, currents, and are able to
and to provide minimum design provide minimum design basis
basis voltage at load terminals voltage at load terminals to
to support accomplishment of support accomplishment of
their safety functions. their safety functions.

11.b The Class 1E cables are 11.b.i Analysis will be performed to 11.b.i A report exists and concludes
sized considering derating verify the Class 1E cables are that the Class 1E cables are
due to ambient temperature sized considering derating due sized considering derating due
and raceway loading. to ambient temperature and to ambient temperature and

raceway loading. raceway loading.

11.b.ii Inspection will be performed to [11.b.ii The as-built Class 1E cables’
verify that the as-built Class 1E size bound the minimum size
cables’ size bound the determined by the analysis.
minimum size determined by
the analysis.

12.  The interrupting ratings of 12.i Analysis will be performed to 12.i A report exists and concludes
the Class 1E circuit verify interrupting ratings of the that the interrupting ratings of the
breakers and fuses are Class 1E circuit breakers and Class 1E circuit breakers and
adequate for maximum fuses are adequate for maximum fuses are adequate for maximum
available fault currents. available fault currents. available fault currents.

12.ii Inspection will be performed to 12.ii The interrupting ratings of the
verify the interrupting ratings of as-built Class 1E circuit breakers
the Class 1E circuit breakers and and fuses bound the
fuses bound the requirements of requirements of the analysis for
the analysis for maximum maximum available fault
available fault currents. currents.

13. The MT, UATs, and RATs 13. Inspection of the as-built fire 13. The as-built MT, UATSs, and
have their own fire deluge deluge system, oil pit and drain RATSs each have their own fire
system, oil pit and drain system for the MT, UATSs, and deluge system, oil pit and drain
system. RATSs will be performed. system.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 5 of 8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

14. The UATs power feeders are |14. Inspection and analysis of the [14. A report exists and concludes that
separated from RATs power as-built UATs power feeders the as-built UATs power feeders
feeders. and the as-built RATs power are separated from the as-built

feeders will be performed. RATs power feeders by distance
or physical barriers so as to
minimize the likelihood of their
simultaneous failure under design
basis conditions.

15. The MT and GLBS power 15. Inspection and analysis of the |15. A report exists and concludes that
feeders are separated from as-built MT, GLBS and RATs the as-built MT and GLBS power
the RATs power feeders. will be performed. feeders are separated from the

as-built RATs power feeders by
distance or physical barriers so as
to minimize the likelihood of their
simultaneous failure under design
basis conditions.

16. The dc control power for Class |16. Inspection of the as-built dc 16. The dc control power for as-built
1E switchgear and load control power source of the Class 1E switchgear and load
centers of each division is Class 1E switchgear and load centers of each division is
supplied from the same centers will be performed. supplied from the same division of
division of the dc system. the dc system.

17. Equipment and circuits of 17. Inspection of the as-built 17. The as-built equipment and
each division of the Class 1E equipment and circuits of each circuits of each division of the
electric power system are division of the Class 1E electric Class 1E electric power system
uniquely identified. power system will be are uniquely identified.

performed.

18. The Class 1E equipment is 18.i Analysis will be performed to |18.i A report exists and concludes that
protected from sustained verify the Class 1E equipment the Class 1E equipment is
degraded voltage conditions. is protected from sustained protected from sustained

degraded voltages conditions. degraded voltage conditions by
degraded voltage relays.

18.ii Inspection and test will be 18.ii The as-built protection system
performed to verify the as-built bounds the result of analysis for
protection system bounds the Class 1E equipment protection
result of analysis for Class 1E from sustained degraded voltages
equipment protection from conditions.
sustained degraded voltages
conditions.

19. There is no provision for 19. Inspection of the as-built Class |19. There is no provision for
automatic connection 1E buses will be performed. automatic connection between
between redundant Class 1E redundant as-built Class 1E
buses. buses.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

20.a Displays of voltage and
current of the Class 1E
medium voltage buses are
provided in the MCR.

20.a Inspection will be performed on

the as-built S-VDU and the
as-built O-VDU in the MCR for
retrievability of the voltage and
current displays of Class 1E
medium voltage buses.

20.a Displays of voltage and current of
the Class 1E medium voltage
buses can be retrieved on the
as-built S-VDU and the as-built
O-VDU in the MCR.

20.b Controls are provided in the
MCR and locally to open and
close the Class 1E 6.9kV
switchgear and 480V load
center buses incoming
circuit breakers identified in

Table 2.6.1-2.

20.b.i Tests will be performed for

control capability to open and
close Class 1E 6.9kV
switchgear and 480V load
center buses incoming circuit
breakers identified in Table
2.6.1-2 on the as-built S-VDU in
the MCR.

20.b.i Controls on the as-built S-VDU in
the MCR provide the necessary
output from the PSMS to open
and close Class 1E 6.9kV
switchgear and 480V load center
buses incoming circuit breakers
identified in Table 2.6.1-2.

20.b.ii Tests will be performed on the

as-built Class 1E 6.9kV
switchgear and 480V load
center buses incoming circuit
breakers identified in Table
2.6.1-2 using controls on the
as-built O-VDU in the MCR and
locally.

20.b.ii Controls on the as-built O-VDU in
the MCR and locally open and
close the as-built Class 1E 6.9kV
switchgear and 480V load center
buses incoming circuit breakers
identified in Table 2.6.1-2.

20.c Displays of the Class 1E
6.9kV switchgear and 480V
load center buses incoming
circuit breakers identified in
Table 2.6.1-2 are provided in

the MCR.

20.c

Inspection will be performed on
the as-built S-VDU and the
as-built O-VDU in the MCR for
retrievability of displays of Class
1E 6.9kV switchgear and 480V
load center buses incoming
circuit breakers identified in
Table 2.6.1-2.

20.c Displays of Class 1E 6.9kV
switchgear and 480V load center
buses incoming circuit breakers
identified in Table 2.6.1-2 can be
retrieved on the as-built S-VDU
and the as-built O-VDU in the
MCR.

21. Class 1E ac electric 21.i Analyses of Class 1E ac 21.i Areport exists and concludes that
distribution system electrical distribution system the as-built Class 1E ac electric
overcurrent protection is set overcurrent protection will be distribution system overcurrent
for proper coordination. performed to verify proper protection is set for proper

coordination. coordination.

21.ii Inspection and test will be 21.ii The as-built Class 1E ac electrical
performed of the Class 1E ac distribution system overcurrent
electrical distribution system to protection system bounds the
verify that the as-built results of the analysis for proper
overcurrent protection system coordination.
bounds the results of the
analysis for proper coordination.
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Acceptance Criteria (Sheet 7 of 8)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

22  The post-fire safe-shutdown |22. Analyses of post fire safe 22. Areport exists and concludes that
circuit analysis ensures that shutdown circuit analysis and the post-fire safe-shutdown circuit
one success path of supporting breaker coordination analysis ensures that one success
shutdown SSCs remains will be performed. path of shutdown SSCs remains
free of fire damage. free of fire damage.

23. The potential effects on 23. Analyses will be performed to 23. Areport exists and concludes that
Class 1E equipment of determine the potential effects the potential effects on Class 1E
harmonics introduced by on Class 1E equipment of equipment of harmonics
non-linear loads are harmonics introduced by introduced by non-linear loads are
maintained within non-linear loads. maintained within requirements.
requirements.

24. Deleted. 24. Deleted. 24. Deleted.

25. The raceway systems for 25.i Inspections will be performed to |25.i The as-built raceway systems for
Class 1E ac electric power verify that the as-built raceway Class 1E ac electric power system
system cables meet seismic systems for Class 1E ac electric cables are supported by a seismic
Category | requirements. power system cables are Category | structure(s).

supported by a seismic
Category | structure(s).

25.ii Analysis of the raceway systems | 25.ii A report exists and concludes that
for Class 1E ac electric power the raceway systems for Class 1E
system cables will be performed ac electric power system cables
using analytical assumptions meet seismic Category |
which bound the seismic design requirements.
basis requirements.

25.iii Inspection and analysis will be |25.iii A report exists and concludes that
performed to verify that the the as-built raceway systems for
as-built raceway systems for Class 1E ac electric power system
Class 1E ac electric power cables are seismically bounded by
system cables are seismically the analyzed conditions.
bounded by the analyzed
conditions.

26. The Class 1E ac electrical 26. Inspection of the as-built Class |26. The as-built Class 1E ac electrical
power system cables are 1E ac electrical power system power system cables are routed in
routed in raceway systems cables routing will be performed. raceway systems for Class 1E ac
for Class 1E ac electric power system cables within their
power system cables within respective division.
their respective division.
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Acceptance Criteria (Sheet 8 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

27.

The RATSs are separated
from each other and from
the MT and the UATs by
partitions or distance to limit
the propagation of a fire.

27.

Inspection will be performed of
the arrangement of the as-built
RATs, MT and UATs.

27.

The as-built RATs are separated
from each other and from the MT
and the UATs by a minimum of
1-hour rated fire barriers or a
minimum distance of 30 ft.

Tier 1

2.6-13

Revision 4




2.6 ELECTRICAL SYSTEMS

US-APWR Design Control Document

Reserve Auxiliary

A AL A

. Transformer
'\CAI?,':"L“I Er;fﬁ;rmser Circuit Breakers
- -
---e- i
- - 1
&-10--e-id ;
Switchyard ' Switchyard l
Plant Plant
Main Transformer JAao
-1 RAT1 |RAT2 | RAT3 |RAT4
Reserve Auxiliary Gk kK kD
Transformer [assaiyasssiyasas]
] _ A A A
Generator Load o
. UAT1| UAT2| UAT3| UAT4
Break Switch o ) L sk Unit Auxiliary
1™ 1™ 2 Transformer
Main o
Generator
) T ! » - 2 I y . ) .
) A Class 1E ) ? ? ) B Class 1E ) C Class 1E ) ? ? ) D Class 1E ) Non-Class 1E ) Non-Class 1E ) _ ) ) )Nor»(’:\‘lgssﬁ ) )Non-Class1E ) )Non_c|ass1E ) Non- Class 1E )
6.9kV Switch gear A N 6.9KV Switch gear Y Y 6.9KV Switch gear AR f 6.9kV Switch gear Y13.8kv Switch gear] 13.8kV Switch gear] f P1Non-Class 1E6.9kV Switch gear P2Non-Ciass 1E 6.9V Switch gear '6.9KV Switch gear 6.9KV Switch gear 6.9KV Switch gean 6.9kV Switch gear
— Swite j_
1 1 IR N PP - X ) X X X —‘%‘
DD D > DD > D ) D p p DD D ) ) ) )
A Selector Selector
) Circuit ) Circuit
A Class 1E EPS B Class 1E EPS C Class 1E EPS D Class 1E EPS
6.9kV-480V é 6.9KV-480V 6.9kV-480V é 6.9KV-480V 13.8KV-480V 13.8KV-480V 6.9KV-480V 6.9kv-480V 6.9kv-480V 6.9kv-480V 6.9KV-480V 6.9KV-480V 6.9KV-480V 6.9KV-480V
A Class 1E B Class 1E CClass 1E 2222 DClass 1E =2 N1NonClass1E K22 N2Non-Class 1E {22 P11 Non- Class 1E P12 Non- Class 1E == P21Non- Class 1€ 22 Norr Class 1E N3 Non- Class 1E 3222 N4 Non- Class 1E S22 N5 Non- Class 1E S35 N6 Non- Class 1E =22
Station Service A AAC Station Service Station Service B AAC Station Service Station Service Station Service Station Service Station Service Station Service lon Service Station Service Station Service Station Service Station Service
Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer Transformer
A Class 1E B Class 1E C Class 1E D Class 1E N1 Non Class 1€ Q N2 Non Class 1E P11 Non Class 1E P21NonClass 1E ) P12 Non Class 1E P22 Non Class 1E N3 Non Class 1E ) N4 Non Class 1E N5 Non Class 1E N6 Non Class 1E
480V Load Center 480V Load Center 480V Load Center 480V Load Center 480V Load Center 480V Load Center 480V Load Center 480V Load Center * 480V Load Centel 480V Load Center 480V Load Center ¥ 480V Load Center’ 480V Load Centel 480V Load Center’

A

AClass 1E
480V MCC

}

A1 Class 1E )
480V MCCY

7 ‘3

A1 Class 1E

ﬁ I 480VLoad Center

B Class 1E
480V MCC

C Class 1E
480V MCC

>

D,

4 X

D) H)

}_'K"' D1 Class 1E

f ; 480VLoad Center

D1 Class 1E ) D Class 1E
4sovmcc Y 480V MCC

3
‘)

)

T

)

D)

D)

) )

A
) ) )
I

D)

I

D,

I

D) D)

I T

Figure 2.6.1-1

T)

P11 Non- Class 1E

480V MCC

P12 Non- Class 1E
480V MCC

Onsite ac Power One line Diagram

P21 Non- Class 1E
480V MCC

I

P22 Non- Class 1E
480V MCC

LEGEND

HIGH VOLTAGE
CIRCUIT BREAKER

;

) DRAWOUTTYPE
) CIRCUTBREAKER
|) MOLDED CASE
| CIRCUIT BREAKER
'(5' LOAD BREAK
\ SWITCH
2222 TRANSFORMER
@ GENERATOR
- -K- - MECHANICAL KEY

Tier 1

2.6-14

Revision 4




2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

2.6.2 DC Power Systems
2.6.2.1 Design Description

The onsite dc power systems include independent Class 1E, and non-Class 1E dc power
systems. Each Class 1E and non-Class 1E dc power system is provided with its own battery,
battery charger, switchboard and associated power distribution equipment. Class 1E dc power
systems have four independent redundant divisions A, B, C and D, corresponding to four
divisions of safety load groups, except for systems containing two 100% redundant load groups.
The two 100% load groups are powered from divisions A and D distribution systems identified as
A1 and D1. The A1 switchboard bus can be connected to the A or B division switchboard bus,
and the D1 switchboard bus can be connected to the D or C division switchboard bus. The Class
1E dc power system is provided with the following alarms and displays in the MCR:

» Switchboard bus voltage and battery current displays
+ DC system ground fault alarm

+ Battery charger output voltage low alarm

» Battery charger ac input failure alarm

« Battery charger dc output failure alarm

« Battery circuit breaker/disconnect switch open alarm
» Battery charger circuit breaker open alarm

+ Battery test circuit breaker closed alarm

» Battery charger common failure/trouble alarm

1. The functional arrangement of the dc electric power systems is as described in the
Design Description of Subsection 2.6.2.1 and as shown in Figure 2.6.2-1.

2. The seismic Category | Class 1E dc power supply system equipment, identified in Table
2.6.2-1, can withstand seismic design basis loads without loss of safety function.

3. The Class 1E batteries have enough capacity to carry the worst case load profile for a
duration of two hours assuming their chargers are unavailable.

4, Independence is provided between each of the four divisions of the Class 1E dc power
system distribution equipment and circuits, and between Class 1E dc power system
distribution equipment and circuits and non-Class 1E dc power system distribution
equipment and circuits.

5. Independence between Class 1E dc power system distribution equipment and non-Class
1E dc loads is provided by Class 1E qualified isolation devices.
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10.

1.

12.

13.

14.

15.

16.

17.

2.6.2.2

Each Class 1E battery charger has enough capacity to supply the normal dc loads of the
associated 125V dc switchboard bus and charge the associated battery from the design
minimum charge to 95% of its full capacity within twenty-four hours.

Alarms and displays identified in Subsection 2.6.2.1 are provided in the MCR.

Each redundant division of Class 1E battery is located in a separate room.

The Class 1E dc switchboard and battery charger of each division are located in separate
rooms.

Deleted
The Class 1E dc power distribution system cables are sized to carry required load
currents and to provide minimum design basis voltage at load terminals, considering

derating due to ambient temperature and raceway loading.

The Class 1E dc system circuit breakers and fuses are sized to supply their load
requirements.

The main circuit protection device in the switchboard of each of the four Class 1E dc
power divisions has selective coordination with downstream protective devices.

The Class 1E dc power system operating voltage range at the terminals of the Class 1E
equipment is within the equipment’s voltage limit.

The equipment and circuits of each division of the Class 1E dc power system are uniquely
identified.

The Class 1E dc power cables are routed in raceway systems for Class 1E dc power
cables within their respective division.

The raceway systems for Class 1E dc power cables meet seismic Category |
requirements.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.2-2 describes the ITAAC for the dc power systems.

Tier 1
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Table 2.6.2-1 DC Power System Equipment Characteristics

Seismic Class 1E/Qual.
Equipment Name Category for I-!arsh
Environ.
A-Class 1E Battery I Yes/No
B-Class 1E Battery I Yes/No
C-Class 1E Battery I Yes/No
D-Class 1E Battery I Yes/No
A-Class 1E Battery Charger I Yes/No
B-Class 1E Battery Charger I Yes/No
C-Class 1E Battery Charger I Yes/No
D-Class 1E Battery Charger I Yes/No
A-Class 1E DC Switchboard I Yes/No
B-Class 1E DC Switchboard I Yes/No
C-Class 1E DC Switchboard I Yes/No
D-Class 1E DC Switchboard I Yes/No
A1-Class 1E DC Switchboard I Yes/No
D1-Class 1E DC Switchboard I Yes/No
A-Class 1E MOV Inverter 1 I Yes/No
A-Class 1E MOV Inverter 2 I Yes/No
B-Class 1E MOV Inverter I Yes/No
C-Class 1E MOV Inverter I Yes/No
D-Class 1E MOV Inverter 1 I Yes/No
D-Class 1E MQV Inverter 2 I Yes/No
A-Class 1E MOV Control Center 1 | Yes/No
A-Class 1E MOV Control Center 2 | Yes/No
B-Class 1E MOV Control Center I Yes/No
C-Class 1E MOV Control Center I Yes/No
D-Class 1E MOV Control Center 1 I Yes/No
D-Class 1E MOV Control Center 2 I Yes/No
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Table 2.6.2-2

Acceptance Criteria (Sheet 1 of 5)

DC Power Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement
of the dc electric power
systems is as described in
the Design Description of
Subsection 2.6.2.1 and as
shown in Figure 2.6.2-1.

Inspection of the functional
arrangement of the as-built dc
electric power systems will be
performed.

The as-built dc power systems
conform to the functional
arrangement as described in
the Design Description of
Subsection 2.6.2.1 and as
shown in Figure 2.6.2-1.

The seismic Category | 2.i Inspections will be performed to 2.i The seismic Category |

Class 1E dc power supply verify that the seismic Category | as-built Class 1E dc power
system equipment, as-built Class 1E dc power supply system equipment
identified in Table 2.6.2-1, supply system equipment identified in Table 2.6.2-1 is
can withstand seismic identified in Table 2.6.2-1 is located in a seismic Category |
design basis loads without located in a seismic Category | structure.

loss of safety function. structure.

2.ii Type tests, analyses or a 2.ii A report exists and concludes
combination of type tests and that the seismic Category |
analyses of seismic Category | Class 1E dc power supply
Class 1E dc power supply system equipment identified in
system equipment identified in Table 2.6.2-1 can withstand
Table 2.6.2-1 will be performed seismic design basis loads
using analytical assumptions, or without loss of safety function.
will be performed under
conditions, which bound the
seismic design basis
requirements.

2.iii Inspections and analyses will be 2.iii A report exists and concludes
performed to verify that the that the as-built seismic
as-built seismic Category | Class Category | Class 1E dc power
1E dc power supply system supply system equipment
equipment identified in Table identified in Table 2.6.2-1,
2.6.2-1, including anchorages, is including anchorages, is
seismically bounded by the seismically bounded by the
tested or analyzed conditions. tested or analyzed conditions.

The Class 1E batterieshave | 3.i  Analysis will be performed to 3.i  Areport exists and concludes

enough capacity to carry the
worst case load profile for a
duration of two hours
assuming chargers are
unavailable.

verify Class 1E batteries have
enough capacity to carry the
worst case load profile for a
duration of two hours assuming
chargers are unavailable.

that the Class 1E batteries
have enough capacity to carry
the worst case load profile for
a duration of two hours
assuming chargers are
unavailable.

Tier 1

2.6-18

Revision 4




2.6 ELECTRICAL SYSTEMS

US-APWR Design Control Document

Table 2.6.2-2

Acceptance Criteria (Sheet 2 of 5)

DC Power Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

3.ii A capacity test of each as-built 3.ii  The capacity of each as-built
Class 1E battery will be Class 1E battery is greater
performed. than or equal to the analyzed
worst case load profile
determined in 3.i.
Independence is provided 4.  Tests will be performed on the 4.  The test signal exists in the
between each of the four as-built Class 1E and non-Class as-built Class 1E division or
divisions of the Class 1E dc 1E dc power system distribution non-Class 1E division under
power system distribution equipment and circuits by test.
equipment and circuits, and providing a test signal in only one
between Class 1E dc power division at a time.
system distribution
equipment and circuits and
non-Class 1E dc power
system distribution
equipment and circuits.
Independence between 5.i Type tests, analyses, or a 5.i  Areport exists and concludes
Class 1E dc power system combination of type tests and that the Class 1E dc power
distribution equipment and analyses will be performed to system distribution equipment
non-Class 1E loads is verify the qualification of isolation is isolated from the as-built
provided by Class 1E devices. non-Class 1E loads by Class
qualified isolation devices. 1E qualified isolation devices
so as to meet RG 1.75.
5.ii Inspection will be performed of 5.ii Independence between the

the as-built Class 1E dc power
system distribution equipment.

as-built Class 1E dc power
system distribution equipment
and non-Class 1E loads is
provided by Class 1E qualified
isolation devices.
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Table 2.6.2-2

Acceptance Criteria (Sheet 3 of 5)

DC Power Systems Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
6. Each Class 1E battery 6.i  Analysis will be performed to 6.i A report exists and concludes
charger has enough verify each Class 1E battery that each Class 1E battery
capacity to supply the charger has enough capacity to charger has enough capacity
normal dc loads of the supply the normal dc loads of the to supply the normal dc loads
associated 125V dc associated 125V dc switchboard of the associated 125V dc
switchboard bus and charge bus and charge the associated switchboard bus and charge
the associated battery from battery from the design minimum the associated battery from
the design minimum charge charge to 95% of its full capacity the design minimum charge to
to 95% of its full capacity within twenty-four hours. 95% of its full capacity within
within twenty-four hours. twenty-four hours.
6.ii A test of each as-built Class 1E 6.ii Each as-built Class 1E battery
battery charger will be performed. charger can supply greater
than or equal to the analyzed
load determined in 6.i.
7.  Alarms and displays 7.i Inspection will be performed on 7.0 Alarms identified in
identified in Subsection the as-built A-VDU in the MCR for Subsection 2.6.2.1 can be
2.6.2.1 are provided in the retrievability of alarms identified retrieved on the as-built
MCR. in Subsection 2.6.2.1. A-VDU in the MCR.
7.ii Inspection will be performed on 7.ii Displays identified in
the as-built S-VDU and the Subsection 2.6.2.1 can be
as-built O-VDU in the MCR for retrieved on the as-built
retrievability of the displays S-VDU and the as-built
identified in Subsection 2.6.2.1 O-VDU in the MCR.
8.  Each redundant division of 8. Inspection of each as-built Class 8.  Each redundant division of
Class 1E battery is located 1E battery will be performed. as-built Class 1E battery is
in a separate room. located in a separate room.
9. TheClass 1E dc 9.  Inspection of the as-built Class 9.  The as-built Class 1E dc
switchboard and battery 1E dc switchboard and battery switchboard and battery
charger of each division are charger will be performed. charger of each division are
located in separate rooms. located in separate rooms.
10. Deleted 10. Deleted 10. Deleted
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Table 2.6.2-2

DC Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 5)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

11. The Class 1E dc power 11.i Analysis will be performed to 11.i A report exists and concludes
distribution system cables verify the Class 1E dc power that the Class 1E dc power
are sized to carry required distribution system cables are distribution system cables are
load currents and to provide sized to carry required load sized to carry required load
minimum design basis currents and to provide currents and to provide minimum
voltage at load terminals minimum design basis design basis voltage at load
considering derating due to voltage at load terminals terminals considering derating
ambient temperature and considering derating due to due to ambient temperature and
raceway loading. ambient temperature and raceway loading.

raceway loading.

11.ii Inspection will be performed 11.ii The as-built Class 1E dc power
to verify the size of as-built distribution system cables are
Class 1E dc power sized to bound the minimum
distribution system cables sizes determined by the
installed bound the minimum analysis.
size required by the analysis.

12. The Class 1E dc system 12.i Analysis will be performed to 12.i A report exists and concludes
circuit breakers and fuses verify the Class 1E dc system that the Class 1E dc system
are sized to supply their load circuit breakers and fuses are circuit breakers and fuses are
requirements. sized to supply their load sized to supply their load

requirements. requirements.

12.ii Inspection will be performed 12.ii The ratings of the as-built Class
to verify that the ratings of the 1E dc system circuit breakers
as-built Class 1E dc system and fuses bound the size
circuit breakers and fuses requirements of the analysis.
bound the size requirements
of the analysis.

13. The main circuit protection 13.i Analysis will be performed to 13.i Areport exists and concludes
device in the switchboard of verify the main circuit that the main circuit protection
each of the four Class 1E dc protection devices have device in the switchboard of
power divisions has selective coordination with the each of the four Class 1E dc
selective coordination with downstream protective power divisions, has selective
downstream protective devices. coordination with the
devices. downstream protective devices.

13.ii Inspection of the as-built main | 13.ii The as-built main circuit
circuit protection devices in protection device in the as-built
the as-built switchboards will switchboard of each of the four
be performed. Class 1E dc power divisions is

the same as that used in the
coordination analysis.
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Table 2.6.2-2

(Sheet 5 of 5)

DC Power Systems Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14. The Class 1E dc power
system operating voltage
range at the terminals of the
Class 1E equipment is within
the equipment’s voltage
limit.

14. Analysis will be performed to

verify the Class 1E dc power
system operating voltage range
at the terminals of the Class 1E
equipment.

14.

A report exists and concludes
that the Class 1E dc power
system operating voltage
range at the terminals of the
Class 1E equipment is within
the voltage limit of the as-built
Class 1E equipment.

15. The equipment and circuits
of each division of the Class
1E dc power system are
uniquely identified.

15. Inspection of the as-built

equipment and circuits of each
division of the Class 1E dc

power system will be performed.

15.

The as-built equipment and
circuits of each division of the
Class 1E dc power system are
uniquely identified.

performed to verify that the
as-built raceway systems for
Class 1E dc power cables are
seismically bounded by the
analyzed conditions.

16. The Class 1E dc power 16. Inspection of the as-built Class 16. The as-built Class 1E dc
cables are routed in raceway 1E dc power cables routing will power cables are routed in
systems for Class 1E dc be performed. raceway systems for Class 1E
power cables within their dc power cables within their
respective division. respective division.

17. The raceway systems for 17.i Inspections will be performed to | 17.i The as-built raceway systems
Class 1E dc power cables verify that the as-built raceway for Class 1E dc power cables
meet seismic Category | systems for Class 1E dc power are supported by a seismic
requirements. system cables are supported by Category | structure(s).

a seismic Category |
structure(s).

17.ii Analysis of the raceway systems | 17.ii A report exists and concludes
for Class 1E dc power cables that the raceway systems for
will be performed using Class 1E dc power cables
analytical assumptions which meet seismic Category |
bound the seismic design basis requirements.
requirements.

17.iii Inspection and analysis will be 17.iii A report exists and concludes

that the as-built raceway
systems for Class 1E dc power
cables are seismically
bounded by the analyzed
conditions.
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2.6.3

2.6.3.1

1&C Power Supply Systems

Design Description

The 1&C power supply system has four independent Class 1E 120V ac divisions (A, B, C and D)
that supply the four divisions of protection and reactor control systems. Each division consists of
an uninterruptible power supply (UPS), which contains an inverter and a bypass transformer, and
120V ac distribution panels (A, B, C and D). In addition, each division has a 120V ac distribution
panel (A2, B2, C2 and D2) that is connected to its corresponding division bypass transformer and
a 120V ac distribution panel (A1, B1 ,C1 and D1) that can be connected to either the
corresponding division UPS or to the alternate division UPS as shown in Figure 2.6.3-1. Major
components of this system are listed in Table 2.6.3-1. In addition to the displays and controls
identified in Table 2.6.3-2, the following indications are provided in the main control room (MCR):

10.

Output voltage and current of Class 1E UPS
Voltage of Class 1E 1&C buses

The functional arrangement of the 1&C power supply systems is as described in the
Design Description of Subsection 2.6.3.1 and as shown in Figure 2.6.3-1.

The Class 1E 1&C power supply system equipment and cables are sized to meet the
worst case load requirements and provide minimum design basis voltage at load
terminals, considering derating due to ambient temperature and raceway loading.

The seismic Category | Class 1E I&C power supply system equipment identified in Table
2.6.3-1 can withstand seismic design basis loads without loss of safety function.

Deleted.

The equipment of each I&C power supply system division, identified in Table 2.6.3-1, is
located in separate rooms.

Independence is maintained between each of the four divisions of the Class 1E I&C
power supply system distribution equipment and circuits, and between Class 1E 1&C
power supply system distribution equipment and circuits and non-Class 1E I&C power
supply system distribution equipment and circuits.

Independence is maintained between Class 1E 1&C power supply system distribution
equipment and non-Class 1E loads by Class 1E qualified isolation devices.

The power supply to each of the four Class 1E panel boards transfers from the inverter to
the bypass transformer within the associated Class 1E UPS unit automatically on a loss
of inverter output condition.

When ac input power to the Class 1E UPS unit is lost, input to the Class 1E UPS unit is
provided by the Class 1E battery without interruption of power supply to the loads.

Deleted.
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1.

12.

13.

14.

15.

2.6.3.2

The Class 1E 1&C power supply system circuit breakers and fuses are rated adequately
to interrupt the fault currents.

The equipment and circuits of each Class 1E 1&C power supply system division are
uniquely identified.

The Class 1E 1&C power supply system cables are routed in raceway systems for Class
1E I&C power supply cables within their respective division.

Displays identified in Subsection 2.6.3.1 and Table 2.6.3-2 are provided in the MCR.

The raceway systems for Class 1E 1&C power supply cables meet seismic Category |
requirements.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.3-3 describes the ITAAC for the Class 1E 1&C power supply systems.

Tier 1
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Table 2.6.3-1 1&C Power Supply Systems Equipment Characteristics

Equipment Name Seismic Class 1E/Qual. for
Category Harsh Environ.
A-Class 1E UPS Unit I Yes/No
B-Class 1E UPS Unit I Yes/No
C-Class 1E UPS Unit I Yes/No
D-Class 1E UPS Unit I Yes/No
A-Class 1E AC120V Panelboard I Yes/No
B-Class 1E AC120V Panelboard I Yes/No
C-Class 1E AC120V Panelboard I Yes/No
D-Class 1E AC120V Panelboard I Yes/No
A1-Class 1E AC 120V Panelboard I Yes/No
B1-Class 1E AC 120V Panelboard I Yes/No
C1-Class 1E AC 120V Panelboard I Yes/No
D1-Class 1E AC 120V Panelboard I Yes/No
A2-Class 1E AC 120V Panelboard I Yes/No
B2-Class 1E AC 120V Panelboard I Yes/No
C2-Class 1E AC 120V Panelboard I Yes/No
D2-Class 1E AC 120V Panelboard I Yes/No
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Table 2.6.3-2 1&C Power Supply Systems Equipment Displays and Control Functions

Equipment Name MCR Display MCR Control Function
A-Class 1E UPS Unit Yes No
B-Class 1E UPS Unit Yes No
C-Class 1E UPS Unit Yes No
D-Class 1E UPS Unit Yes No
A-Class 1E AC120V Panelboard Yes No
B-Class 1E AC120V Panelboard Yes No
C-Class 1E AC120V Panelboard Yes No
D-Class 1E AC120V Panelboard Yes No
A1-Class 1E AC 120V Panelboard Yes No
B1-Class 1E AC 120V Panelboard Yes No
C1-Class 1E AC 120V Panelboard Yes No
D1-Class 1E AC 120V Panelboard Yes No
A2-Class 1E AC 120V Panelboard Yes No
B2-Class 1E AC 120V Panelboard Yes No
C2-Class 1E AC 120V Panelboard Yes No
D2-Class 1E AC 120V Panelboard Yes No
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Table 2.6.3-3

Acceptance Criteria (Sheet 1 of 4)

I&C Power Supply Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The functional
arrangement of the I&C
power supply systems is
as described in the
Design Description of
Subsection 2.6.3.1 and as
shown in Figure 2.6.3-1.

Inspection of the functional
arrangement of the as-built 1&C
power supply systems will be
performed.

The as-built I&C power supply
systems conform to the
functional arrangement
described in the Design
Description of Subsection
2.6.3.1 and as shown in Figure
2.6.3-1.

performed to verify that the as-built
seismic Category | Class 1E I1&C
power supply system equipment
identified in Table 2.6.3-1, including
anchorages, is seismically bounded
by the tested or analyzed conditions.

2. The Class 1E I&C power 2.i Analysis will be performed to verify 2.i Areport exists and concludes
supply system equipment the Class 1E 1&C power supply that the Class 1E 1&C power
and cables are sized to system equipment and cables are supply system equipment and
meet the worst case load sized to meet the worst case load cables are sized to meet the
requirements and provide requirements, to withstand the worst case load requirements
minimum design basis maximum fault currents, and to and provide minimum design
voltage at load terminals, provide minimum design basis basis voltage at load terminals,
considering derating due voltage at load terminals for all considering derating due to
to ambient temperature modes of plant operation and ambient temperature and
and raceway loading. accident conditions. raceway loading.

2.ii Inspection will be performed to verify | 2.ii The ratings of as-built Class 1E
that the ratings of as-built Class 1E 1&C power supply system
I&C power supply system equipment equipment and cables bound
and cables bound the size the size requirements of the
requirements of the analysis. analysis.

3. The seismic Category | 3.i. Inspections will be performed to 3.i. The seismic Category | as-built
Class 1E 1&C power verify that the seismic Category | Class 1E 1&C power supply
supply system equipment, as-built Class 1E I1&C power supply system equipment identified in
identified in Table 2.6.3-1, system equipment identified in Table Table 2.6.3-1 is located in a
can withstand seismic 2.6.3-1 is located in a seismic seismic Category | structure.
design basis loads without Category | structure.
loss of safety function. 3.ii Type tests, analyses, or a 3.ii A report exists and concludes

combination of type test and that the seismic Category |
analyses of seismic Category | Class Class 1E 1&C power supply
1E 1&C power supply system system equipment identified in
equipment identified in Table 2.6.3-1 Table 2.6.3-1 can withstand
will be performed using analytical seismic design basis loads
assumptions, or will be performed without loss of safety function.
under conditions, which bound the
seismic design basis requirements.

3.iii Inspections and analyses will be 3.iii A report exists and concludes

that the as-built seismic
Category | Class 1 E I&C power
supply system equipment
identified in Table 2.6.3-1,
including anchorages, is
seismically bounded by the
tested or analyzed conditions.
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Table 2.6.3-3

Acceptance Criteria (Sheet 2 of 4)

I&C Power Supply Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Deleted 4. Deleted 4. Deleted

The equipment of each Class 5. Inspection of each as-built 5. The equipment of each as-built

1E 1&C power supply system Class 1E 1&C power supply Class 1E 1&C power supply

division, identified in Table system division, identified in system division, identified in

2.6.3-1, is located in separate Table 2.6.3-1, will be Table 2.6.3-1, is located in

rooms. performed. separate rooms.

Independence is maintained 6. Tests will be performed on the 6. The test signal exists in the

between each of the four as-built Class 1E and as-built Class 1E division or

divisions of the Class 1E 1&C non-Class 1E 1&C power supply non-Class 1E division under

power supply system system distribution equipment test.

distribution equipment and and circuits by providing a test

circuits, and between Class 1E signal in only one division at a

I1&C power supply system time.

distribution equipment and

circuits and non-Class 1E 1&C

power supply system

distribution equipment and

circuits.

Independence is maintained 7.i Type tests, analyses, or a 7.i A report exists and concludes

between Class 1E 1&C power combination of type tests and that Class 1E 1&C power

supply system distribution analyses will be performed to supply system distribution

equipment and non-Class 1E verify the qualification of equipment is isolated from

loads by Class 1E qualified isolation devices. non-Class 1E loads by Class

isolation devices. 1E qualified isolation devices
so as to meet RG 1.75.

7.ii Inspection will be performed of | 7.ii Independence between the
the as-built Class 1E I1&C power as-built Class 1E I1&C power
supply system distribution supply system distribution
equipment. equipment and the non-Class

1E loads is maintained by
qualified isolation devices that
are bounded by the type tests,
analyses, or a combination of
type tests and analyses.

The power supply to each of the | 8. A test will be performed to 8. The power supply to each of

four Class 1E panel boards
transfers from the inverter to the
bypass transformer within the
associated Class 1E UPS unit
automatically on a loss of
inverter output condition.

verify that the power supply to
each as-built Class 1E panel
board transfers from the
inverter to the bypass
transformer within the
associated as-built Class 1E
UPS unit automatically on a

loss of inverter output condition.

the four as-built Class 1E panel
boards transfers from the
inverter to the bypass
transformer within the
associated as-built Class 1E
UPS unit automatically on a
loss of inverter output
condition.
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Table 2.6.3-3

Acceptance Criteria (Sheet 3 of 4)

I&C Power Supply Systems Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9. When ac input power to the 9. Atestwill be performed to verify | 9. When ac input power to the
Class 1E UPS unit is lost, that when ac input power to the as-built Class 1E UPS unit is
input to the Class 1E UPS unit as-built Class 1E UPS unit is lost, input to the Class 1E UPS
is provided by the Class 1E lost, input to the Class 1E UPS unit is provided by the Class 1E
battery without interruption of unit is provided by the Class 1E battery without interruption of
power supply to the loads. battery without interruption of power supply to the loads.

power supply to the loads.

10. Deleted 10. Deleted 10. Deleted

11. The Class 1E 1&C power 11.i Analysis will be performed to 11.i Areport exists and concludes
supply system circuit breakers verify the Class 1E I&C power that the Class 1E 1&C power
and fuses are rated supply system breakers and supply system breakers and
adequately to interrupt the fuses are rated adequately to fuses are rated adequately to
fault currents. interrupt the fault currents. interrupt the fault currents.

11.ii Inspection will be performed to 11.ii The interrupting ratings of
verify the interrupting ratings of as-built Class 1E I1&C power
as-built Class 1E 1&C power supply system breakers and
supply system breakers and fuses bound the requirements
fuses bound the requirements of the analysis.
of the analysis.

12. The equipment and circuits of | 12. Inspection of each as-built 12. The equipment and circuits of
each Class 1E I&C power Class 1E 1&C equipment and each as-built Class 1E 1&C
supply system division are circuits of each Class 1E I1&C power supply system division
uniquely identified. power supply system division are uniquely identified.

will be performed.

13. The Class 1E 1&C power 13. Inspection of the as-built Class | 13. The as-built Class 1E 1&C
supply system cables are 1E 1&C power supply system power supply system cables are
routed in raceway systems for cables routing will be routed in raceway systems for
Class 1E 1&C power supply performed. Class 1E I1&C power supply
cables within their respective cables within their respective
division. division.

14. Displays identified in 14. Inspection will be performed on | 14. Displays identified in
Subsection 2.6.3.1 and Table the as-built S-VDU and the Subsection 2.6.3.1 and Table
2.6.3-2 are provided in the as-built O-VDU in the MCR for 2.6.3-2 can be retrieved on the
MCR. retrievability of the displays as-built S-VDU and the as-built

identified in Subsection 2.6.3.1 O-VDU in the MCR.
and Table 2.6.3-2.

15. The raceway systems for 15.i Inspections will be performed 15.i The as-built raceway systems
Class 1E 1&C power supply to verify that the as-built for Class 1E 1&C power supply
cables meet seismic Category raceway systems for Class 1E cables are supported by a
| requirements. 1&C power supply cables are seismic Category | structure(s).

supported by a seismic
Category | structure(s).
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Table 2.6.3-3

Acceptance Criteria (Sheet 4 of 4)

I&C Power Supply Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

15.ii

Analyses of the raceway
systems for Class 1E I&C
power supply cables will be
performed using analytical
assumptions which bound the
seismic design basis
requirements.

15.ii

A report exists and
concludes that the raceway
systems for Class 1E 1&C
power supply cables meet
seismic Category |
requirements.

15.iii

Inspection and analyses will
be performed to verify that the
as-built raceway systems for
Class 1E 1&C power supply
cables are seismically
bounded by the analyzed
conditions.

15.iii

A report exists and
concludes that the as-built
raceway systems for Class
1E 1&C power supply cables
are seismically bounded by
the analyzed conditions.
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264 Emergency Power Sources (EPS)
2.6.41 EPS Design Description

The emergency power supply to each of the four divisions of the Class 1E power distribution
systems is provided by a Class 1E EPS. The Class 1E EPSs are normally in standby mode and
provide power to the Class 1E 6.9kV buses upon loss of offsite power sources.

1. The functional arrangement of the Class 1E EPS is as described in the Design
Description of Subsection 2.6.4.1.

2. Each Class 1E EPS can, when starting from the standby mode, provide power to the
Class 1E 6.9kV buses upon loss of offsite power sources.

3. Each of the four Class 1E EPSs has its own fuel oil storage and transfer, lubrication,
starting, and combustion air intake and exhaust systems.

4. The auxiliary power for each Class 1E EPS support system is provided by the same
division of the Class 1E power system.

5. Deleted.

6. The four seismic Category | Class 1E EPSs can withstand seismic design basis loads
without loss of safety function.

7.a The ASME Code Section Il components of the Class 1E EPS support systems, identified
in Table 2.6.4-2, retain their pressure boundary integrity at their design pressure.

7.b The ASME Code Section Il piping of the Class 1E EPS support systems, identified in
Table 2.6.4-2, retains its pressure boundary integrity at its design pressure.

8.a The seismic Category | equipment of the Class 1E EPS support systems, identified in
Table 2.6.4-2, can withstand seismic design basis loads without loss of safety function.

8.b The seismic Category | piping, including supports, identified in Table 2.6.4-2 can
withstand seismic design basis loads without a loss of its safety function.

9. Each Class 1E EPS is sized to provide power to its division’s safety-related loads
subsequent to a LOOP or a LOOP concurrent with LOCA conditions.

10. The stored air starting system is capable of starting the Class 1E EPS without requiring
replenishment.

11. The Class 1E EPS engine combustion air intake is separated from the engine exhaust to
preclude degradation of the GTG power output due to recirculation of the exhaust gases.

12.a Independence is maintained between each of the four Class 1E EPSs.
DCD_14.03.

12.b  Each redundant division of Class 1E EPSs is located in a separate room in the PS/B. | 06-20
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13. Each Class 1E EPS is capable of providing power at the set voltage and frequency to its
Class 1E 6.9kV bus within 100 seconds of receiving a start signal.

14.a The ECCS actuation signal starts the Class 1E EPSs.

14.b  Each Class 1E EPS circuit breaker automatically closes after loads are shed whenits |
respective division Class 1E medium voltage bus is de-energized.

14.c  After the Class 1E EPS circuit breaker closes, the safety-related loads on the same
division Class 1E buses are started in sequence by the ECCS load sequencer.

15.a Aloss of power to a Class 1E bus initiates an automatic start of the respective Class 1E
EPS, load shedding of connected loads, and closing of the Class 1E EPS circuit breaker.

15.b  After the closing of the Class 1E EPS circuit breaker, the LOOP sequencer sequentially
starts the required safety-related loads.

16. All Class 1E EPS protection systems, except for overspeed, generator differential current,
and high exhaust gas temperature, are automatically bypassed when the Class 1E EPS |
is started by an ECCS actuation signal.

17. The Class 1E EPSs are capable of responding to an automatic start signal while in the
test mode.

18. Controls are provided in the MCR and the Class 1E EPS room to start and stop each
Class 1E EPS.

2.6.4.2 EPS Support Systems Design Description

Each Class 1E EPS is provided with a dedicated and independent safety-related fuel oil supply
system (FOS), fuel oil day tank and storage tank such that:

* A single failure of any active component of the system cannot affect the ability of the
system to store and deliver fuel oil.

» The system contents are protected from the effects of low temperatures.
+ Each fuel oil day tank is located inside the associated Class 1E EPS room in the seismic
Category | building at the elevation that ensures the fuel oil flow to the respective Class

1E EPS by gravity.

» Two skid mounted transfer pumps serve each Class 1E EPS to transfer fuel oil from the
fuel oil storage tank to the Class 1E EPS fuel oil day tank.

The following EPS support system alarms are provided in the MCR:

* Low fuel oil level in the fuel oil storage tanks, and low and high level in the fuel oil day
tanks.
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* Low pressure in the air receivers.
* Low pressure and high temperature of the lubrication oil system.

Each Class 1E EPS has a single combustion-engine-driven electric generator set and each
engine has a separate compressed air starting system. Each compressed air starting system is
supplied with compressed air through separate air-lines from redundant compressed air
receiver-tanks. Each compressed air starting system is equipped with valves and cross-connects
necessary to prevent a single component failure from disabling its ability to start its respective
engine.

Class 1E EPS electric generator set engine lubrication systems are contained within their
respective engine units.

The Class 1E EPS ventilation/cooling air intake and exhaust system provides cooling for EPS
operation. The Class 1E EPS turbine intake and exhaust and ventilation/cooling air intake and
exhaust openings are above the roof of the power source buildings (PS/B), and the portion of the
piping/ducts above the roof is designed to prevent damage from tornado missiles and hurricane
missiles in accordance with Subsection 2.2.2.

19. The functional arrangement of the Class 1E EPS support systems are as described in the
Design Description of Subsection 2.6.4.2.

20. Deleted.

21. Each fuel oil transfer pump transfers fuel oil from the fuel oil storage tank to the Class 1E
EPS day tank at a flow rate to support Class 1E EPS operation at continuous rated load
while simultaneously increasing day tank level. Sufficient transfer pump NPSH is
maintained under all design conditions.

22. Each Class 1E EPS FOS day tank capacity is sufficient to provide fuel oil for 1.5 hours of
EPS operation at rated load.

23. Alarms identified in Subsection 2.6.4.2 are provided in the MCR.

24, The fuel oil transfer pump starts automatically on a fuel oil day tank low level signal and
stops automatically on a fuel oil day tank high-level signal.

25. Class 1E EPS fuel oil transfer pumps and ventilation fans are powered from their
respective Class 1E division.

26.a.i The ASME Code Section Il components of the EPS support systems, identified in Table
2.6.4-2, are fabricated, installed, and inspected in accordance with ASME Code Section
Il requirements.

26.a.ii The ASME Code Section Il components of the EPS support systems, identified in Table
2.6.4-2, are reconciled with the design requirements.
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26.b.i

26.b.ii

27.a

27.b

28.

29.

30.

31.

32.

33.

2.6.4.3

The ASME Code Section Il piping of the EPS support systems, including supports,
identified in Table 2.6.4-2, is fabricated, installed, and inspected in accordance with
ASME Code Section Ill requirements.

The ASME Code Section lll piping of the of the EPS support systems, including supports,
identified in Table 2.6.4-2, is reconciled with the design requirements.

Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.6.4-2, meet ASME Code Section Ill requirements for non-destructive examination of
welds.

Pressure boundary welds in ASME Code Section Il piping, identified in Table 2.6.4-2,
meet ASME Code Section Il requirements for non-destructive examination of welds.

Deleted.

Each fuel oil storage tank provides a seven day supply of fuel oil to its respective Class
1E EPS while operating at rated load.

Each Class 1E EPS lubrication system lubricating oil tank provides a seven day supply of
lubrication oil.

Each main shaft driven lubrication oil pump circulates lubrication oil to the engine during
EPS operation.

Each division of the Class 1E EPS combustion air intake and exhaust system is capable
of supplying combustion air to the EPS and of disposing exhaust gases of the EPS when
operating at 110% of nameplate rating.

The pumps identified in Table 2.6.4-2 perform their safety functions under design
conditions.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.4-1 describes the ITAAC for the Class 1E EPS and the FOS systems.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 10)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

The functional arrangement | 1. Inspection of the functional 1. The as-built onsite Class 1E

of the Class 1E EPS is as arrangement of the as-built EPS conforms to the functional
described in the Design Class 1E EPS will be performed. arrangement as described in
Description of Subsection the Design Description of
2.6.4.1. Subsection 2.6.4.1.

Each Class 1E EPS can, 2. Atest of each as-built Class 1E 2. Each as-built Class 1E EPS
when starting from the EPS will be performed. can, when starting from the
standby mode, provide standby mode, provide power to
power to the Class 1E 6.9kV the as-built Class 1E 6.9kV
buses upon loss of offsite buses upon loss of offsite power
power sources. sources.

Each of the four Class 1E 3. Inspection of each as-built Class | 3.  Each of the four as-built Class
EPSs has its own fuel oil 1E EPS and support systems 1E EPS has its own fuel oil
storage and transfer, will be performed. storage and transfer,
lubrication, starting, and lubrication, starting, and
combustion air intake and combustion air intake and
exhaust systems. exhaust systems.

The auxiliary power foreach | 4.i Inspection of each as-built Class | 4.i The auxiliary power for each
Class 1E EPS support 1E EPS support system will be as-built Class 1E EPS support
system is provided by the performed. system is provided by same
same division of the Class division of the Class 1E power
1E power system. system.

4.ii Atestof each as-built Class 1E | 4.ii The auxiliary power for each
EPS support system will be as-built Class 1E EPS support
performed to verify that auxiliary system is provided by the same
power is provided by the same division of the Class 1E power
division of the Class 1E power system.
system.

Deleted. 5. Deleted. 5. Deleted.

The four seismic Category | | 6.i Inspections will be performedto | 6.i Each of the four seismic
Class 1E EPSs can verify that each seismic Category | as-built Class 1E
withstand seismic design Category | as-built Class 1E EPSs is located in a seismic
basis loads without loss of EPS is located in a seismic Category | structure.

safety function. Category | structure.

6.ii  Type tests, analyses or a 6.ii A report exists and concludes
combination of type tests and that the four seismic Category |
analyses of the four seismic Class 1E EPSs can withstand
Category | Class 1E EPSs will seismic design basis loads
be perfor.med “S"‘Q analytical without loss of safety function.
assumptions, or will be
performed under conditions,
which bound the seismic design
basis requirements.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 10)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6.iii Inspections and analyses will 6.iii A report exists and concludes
be performed to verify that that each of the four as-built
each as-built seismic seismic Category | Class 1E
Category | Class 1E EPS, EPSs, including anchorages, is
including anchorages, is seismically bounded by the
seismically bounded by the tested or analyzed conditions.
tested or analyzed conditions.

7.a The ASME Code Section llI 7.a A hydrostatic test will be 7.a ASME Code Data Report(s)
components of the Class 1E performed on the as-built exists and conclude that the
EPS support systems, components identified in Table results of the hydrostatic test of
identified in Table 2.6.4-2, 2.6.4-2 reqUired by the ASME the as-built components of the
retain their pressure Code Segtlon Il to be Class 1E EPS support systems,
boundary integrity at their hydrostatically tested. identified in Table 2.6.4-2 as
design pressure. ASME Code Section Il conform

to the requirements of ASME
Code Section Ill.

7.b  The ASME Code Section IlI 7.b A hydrostatic test will be 7.0 ASME Code Data Report(s)
piping of the Class 1E EPS performed on the as-built exists and conclude that the
support systems, identified in piping, identified in Table results of the hydrostatic tests of
Table 2.6.4-2, retains its 2.6.4-2, required by the ASME the as-built piping of the Class
pressure boundary integrity Code Section il to be 1E EPS support systems,
at its design pressure. hydrostatically tested. identified in Table 2.6.4-2, as

ASME Code Section Ill conform
to the requirements of ASME
Code Section Il

8.a The seismic Category | 8.a.i Inspections will be performed | 8.a.i The as-built seismic Category |
equipment of the Class 1E to verify that the seismic equipment of the Class 1E EPS
EPS support systems, Category | equipment support systems, identified in
identified in Table 2.6.4-2 identified in Table 2.6.4-2 is Table 2.6.4-2, is located in a
can withstand seismic design located in a seismic Category seismic Category | structure.
basis loads without loss of | structure.
safety function.

8.a.ii Type tests, analyses, or a 8.a.ii A report exists and concludes
combination of type tests and that the seismic Category |
analyses of the seismic equipment of the Class 1E EPS
Category | equipment support systems, identified in
identified in Table 2.6.4-2 will Table 2.6.4-2 can withstand
be performed using analytical seismic design basis loads
assumptions, or will be without loss of safety function.
performed under conditions,
which bound the seismic
design basis requirements.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 10)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

8.a.iii Inspections and analyses will be

performed to verify that the
as-built seismic Category |
equipment identified in Table
2.6.4-2, including anchorages, is
seismically bounded by the
tested or analyzed conditions.

8.a.iii A report exists and concludes

that the as-built seismic
Category | equipment identified
in Table 2.6.4-2, including
anchorages, is seismically
bounded by the tested or
analyzed conditions.

system is capable of
starting the Class 1E EPS
without requiring
replenishment.

EPS starting system will be
performed.

8.b The seismic Category | 8.b.i Inspections will be performed to 8.b.i The as-built seismic Category |
piping, including supports, verify that the as-built seismic piping, including supports,
identified in Table 2.6.4-2 Category | piping, including identified in Table 2.6.4-2 is
can withstand seismic supports, identified in Table supported by a seismic Category
design basis loads 2.6.4-2 is supported by a seismic | structure(s).
without a loss of its safety Category | structure(s).
function. 8.b.ii Inspections and analyses will be | 8.b.ii A report exists and concludes

performed to verify that the that the as-built seismic

as-built seismic Category | Category | piping, including
piping, including supports, supports, identified in Table
identified in Table 2.6.4-2 can 2.6.4-2 can withstand seismic
withstand seismic design basis design basis loads without a loss
loads without a loss of its safety of its safety function.

function.

9. EachClass 1EEPS s 9.i  Analysis will be performed to 9.i  Areport exists and concludes
sized to provide power to verify that each Class 1E EPS is that each Class 1E EPS is sized
its division’s capable of providing the required to provide the required power to
safety-related loads power to its division’s its division’s safety- related loads
subsequent to a LOOP or safety-related loads subsequent subsequent to a LOOP or a
a LOOP concurrent with toaLOGP ora LOGP LOOP concurrent with LOCA

o concurrent with LOCA I,
LOCA conditions. o conditions.
conditions.

9.ii A test will be performed to verify | 9.ii Each as-built Class 1E EPS
that each as-built Class 1E EPS output bounds the analyzed
output bounds the analysis. loads.

10. The stored air starting 10. A test of the as-built Class 1E 10. The as-built Class 1E EPS

stored air starting system is
capable of providing three starts
of the as-built Class 1E EPS
without requiring replenishment.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 10)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

11. The Class 1E EPS engine 11. Inspection of the as-built Class | 11. The as-built Class 1E EPS
combustion air intake is 1E EPS engines and the engine combustion air intake is
separated from the engine as-built Class 1E EPS engine located at a lower elevation
exhaust to preclude combustion air intake and than the as-built engine
degradation of the GTG exhaust will be performed. exhaust and the intake is from
power output due to the downward direction while
recirculation of the exhaust the as-built engine exhaust
gases. discharges in an upward

direction.

12.a Independence is maintained 12.a Test will be performed on the 12.a The test signal exists in the
between each of the four as-built Class 1E EPSs by as-built Class 1E EPS division
Class 1E EPSs. providing a test signal in only under test.

one division at a time.

12.b Each redundant division of 12.b Inspection of each as-built 12.b Each redundant division of
Class 1E EPSs is located in a redundant division of Class 1E as-built Class 1E EPSs is
separate rooms in the PS/B. EPSs will be performed. located in a separate rooms in

the PS/B.

13. Each Class 1E EPS is 13. A test will be performed to 13. The as-built Class 1E EPS
capable of providing power at verify that each as-built Class reaches the set voltage and
the set voltage and frequency 1E EPS can reach set voltage frequency within 100 seconds
to its Class 1E 6.9kV bus and frequency within 100 of receiving a start signal.
within 100 seconds of seconds of receiving a start
receiving a start signal. signal.

14.a The ECCS actuation signal 14.a A test will be performed to 14.a The simulated ECCS actuation
starts the Class 1E EPSs. verify that the simulated ECCS signal starts the as-built Class

actuation signal starts the 1E EPSs.
as-built Class 1E EPSs.

14.b Each Class 1E EPS circuit 14.b A test will be performed to 14.b Each as-built Class 1E EPS
breaker automatically closes verify operation of each circuit breaker automatically
after loads are shed when its as-built Class 1E EPS circuit closes after loads are shed
respective division Class 1E breaker and shedding of loads. when its respective division
medium voltage bus is Class 1E medium voltage bus
de-energized. is de-energized.

14.c After the Class 1E EPS circuit | 14.c A test will be performed to 14.c After the Class 1E EPS circuit
breaker closes, the verify operation that after the breaker closes, the as-built
safety-related loads on the Class 1E EPS circuit breaker safety-related loads on the
same division Class 1E buses closes, the as-built same division Class 1E buses
are started in sequence by the safety—r.elgt.ed loads on the are started in sequence by the
ECCS load sequencer. same d|V|$|9n Class 1E buses ECCS load sequencer.

are started in sequence by the
ECCS load sequencer.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 10)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

15.a Aloss of power to a Class1E

bus initiates an automatic
start of the respective Class
1E EPS, load shedding of
connected loads, and closing
of the Class 1E EPS circuit
breaker.

15.a A test will be performed to
verify operation of the
respective Class 1E EPS
upon a loss of power to the
as-built Class 1E bus.

15.a A loss of power to the as-built
Class 1E bus initiates an
automatic start of the
respective as-built Class 1E
EPS, load shedding of
connected loads, and closing
of the as-built Class 1E EPS
circuit breaker.

15.b After the closing of the Class

1E EPS circuit breaker, the
LOOP sequencer
sequentially starts the
required safety-related
loads.

15.b A test will be performed to
verify operation of the LOOP
sequencer after the closing of
the as-built Class 1E EPS
circuit breaker.

15.b After the closing of the as-built
Class 1E EPS circuit breaker,
the LOOP sequencer
sequentially starts the required
safety-related loads.

16.

All Class 1E EPS protection
systems, except for
overspeed, generator
differential current, and high
exhaust gas temperature,
are automatically bypassed
when the Class 1E EPS is
started by an ECCS
actuation signal.

16. A test will be performed to
verify that the as-built Class
1E EPS protection systems,
except for overspeed,
generator differential current,
and high exhaust gas
temperature, are
automatically bypassed when
the Class 1E EPS is started
by an ECCS actuation signal.

16. The as-built Class 1E EPS
protection systems, except for
overspeed, generator
differential current, and high
exhaust gas temperature, are
automatically bypassed when
the Class 1E EPS is started by
an ECCS actuation signal.

17.

The Class 1E EPSs are
capable of responding to an
automatic start signal while
in the test mode.

17. A test will be performed to
verify that the as-built Class
1E EPSs are capable of
responding to an automatic
start signal while in the test
mode.

17. The as-built Class 1E EPSs
are capable of responding to
an automatic start signal while
in the test mode.

18.

Controls are provided in the
MCR and the Class 1E EPS
room to start and stop each
Class 1E EPS.

18.i Tests will be performed for
control capability of each
Class 1E EPS on the as-built
S-VDU in the MCR.

18.i Controls on the as-built S-VDU
in the MCR provide the
necessary output from the
PSMS to start and stop the
respective Class 1E EPS.

18.ii Tests will be performed on
each as-built Class 1E EPS
using the controls on the
as-built O-VDU in the MCR
and the Class 1E EPS room.

18.ii Controls on the as-built O-VDU
in the MCR and the Class 1E
EPS room start and stop each
Class 1E EPS.
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Table 2.6.4-1

EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 10)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

19. The functional arrangement 19. Inspection of the functional 19. The as-built Class 1E EPS
of the Class 1E EPS support arrangement of the as-built support systems conform to the
systems are as described in Class 1E EPS support systems functional arrangement as
the Design Description of will be performed. described in the Design
Subsection 2.6.4.2. Description of Subsection
2.6.4.2.
20. Deleted 20. Deleted 20. Deleted

21. Each fuel oil transfer pump
transfers fuel oil from the fuel
oil storage tank to the Class
1E EPS day tank at a flow
rate to support Class 1E EPS
operation at continuous rated
load while simultaneously
increasing day tank level.
Sufficient transfer pump
NPSH is maintained under all
design conditions.

21.a.i Analyses of each Class 1E
EPS FOS transfer pump will
be performed to determine
the required flow rate to
support Class 1E EPS
operation at continuous rated
load while simultaneously
increasing day tank level.

21.a.i A report exists and concludes
that each FOS transfer pump is
sized to transfer fuel oil from the
fuel oil storage tank to the
as-built Class 1E EPS day tank,
at a flow rate to support Class
1E EPS operation at continuous
rated load while simultaneously
increasing day tank level.

21.a.ii A test of each division of the
as-built Class 1E EPS FOS
will be performed to verify
that each fuel oil transfer
pump flow rate bounds the
analysis.

21.a.ii Each as-built Class 1E EPS
FOS transfer pump flow rate
bounds the requirements
defined in the analyses.

21.b Tests to measure the as-built
Class 1E EPS FOS transfer
pump suction pressure will be
performed. Inspections and
analysis to determine NPSH
available to each Class 1E
EPS FOS transfer pump will
be performed.

The analysis will consider
vendor test results of required
NPSH and the effects of:

- pressure losses for pump
inlet piping and
components,

- suction from the fuel oil
storage tank with fuel oil
level at the minimum value.

21.b A report exists and concludes
that the NPSH available to each
Class 1E as-built EPS FOS
transfer pump is greater than
the NPSH required.
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EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 7 of 10)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

22. Each Class 1E EPS FOS 22.i Analyses of each Class 1E 22.i Areport exists and concludes
day tank’s capacity is EPS FOS will be performed to that each Class 1E EPS FOS
sufficient to provide fuel oil determine the required day day tank’s capacity is
for 1.5 hours of EPS tank capacity to provide fuel oil sufficient to provide fuel oil for
operation at rated load. for 1.5 hours of EPS operation 1.5 hours of EPS operation at

at rated load.
rated load.
22.ii Inspection of the as-built FOS | 22.ii The as-built FOS day tank’s
day tank will be performed to capacity bounds the
verify that the tank capacity analyses.
bounds the analysis.

23. Alarms identified in 23. Inspection will be performed 23. Alarms identified in
Subsection 2.6.4.2 are on the as-built A-VDU in the Subsection 2.6.4.2 can be
provided in the MCR. MCR for retrievability of the retrieved on the as-built

alarms identified in Subsection A-VDU in the MCR.
2.6.4.2.

24.  The fuel oil transfer pump 24. Atestwillbe performedonthe | 24. The as-built fuel oil transfer
starts automatically on a fuel as-built fuel oil storage and pump starts automatically on
oil day tank low level signal transfer system by providing a a fuel oil day tank low level
and stops automatically on a simulated fuel oil day tank signal and stops
fuel oil day tank high-level level test signal. automatically on a fuel oil day
signal. tank high-level signal.

25. Class 1E EPS fuel oil 25. Atest will be performed on 25. The simulated test signal
transfer pumps and each as-built Class 1E EPS exists at each as-built Class
ventilation fans are powered fuel transfer pump and 1E EPS fuel oil transfer
from their respective Class ventilation fan by providing a pump and ventilation fan
1E division. simulated test signal only in under test.

the Class 1E division under
test.

26.a.i The ASME Code Section Il 26.a.i Inspection of the as-built 26.a.i The ASME Code Section I
components of the EPS ASME Code Section IlI data report(s) (certified, when
support systems, identified in components of the EPS required by ASME Code) and
Table 2.6.4-2, are fabricated, support systems, identified in inspection reports (including
installed, and inspected in Table 2.6.4-2, will be N-5 Data Reports where
accordance with ASME performed. applicable) exist and
Code Section IlI conclude that the as-built
requirements. ASME Code Section Ill

components of the EPS
support systems, identified in
Table 2.6.4-2, are fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.
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EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 8 of 10)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

26.a.ii The ASME Code Section Il
components of the EPS
support systems, identified
in Table 2.6.4-2, are
reconciled with the design
requirements.

26.a.ii A reconciliation analysis of
the components identified in
Table 2.6.4-2 using
as-designed and as-built
information and ASME
Code Section Il design
report(s) (NCA-3550) will be
performed.

26.a.ii The ASME Code Section I
design report(s) (certified,
when required by ASME Code)
exist and conclude that design
reconciliation has been
completed in accordance with
ASME Code, for the as-built
ASME Code Section llI
components of the EPS
support systems identified in
Table 2.6.4-2. The report
documents the results of the
reconciliation analysis.

26.b.i The ASME Code Section IlI
piping of the EPS support
systems, including supports,
identified in Table 2.6.4-2, is
fabricated, installed, and
inspected in accordance with
ASME Code Section lll
requirements.

26.b.i Inspection of the as-built
ASME Code Section I
piping of the EPS support
systems, including supports,
identified in Table 2.6.4-2,
will be performed.

26.b.i The ASME Code Section IlI
data report(s) (certified, when
required by ASME Code) and
inspection reports (including
N-5 Data Reports where
applicable) exist and conclude
that the as-built ASME Code
Section Il piping of the EPS
support systems, including
supports, identified in Table
2.6.4-2, is fabricated, installed,
and inspected in accordance
with ASME Code Section Il
requirements.

26.b.iiThe ASME Code Section IlI
piping of the of the EPS
support systems, including
supports, identified in Table
2.6.4-2, is reconciled with the
design requirements.

26.b.ii A reconciliation analysis of
the piping of the EPS support
systems, including supports,
identified in Table 2.6.4-2,
using as-designed and
as-built information and
ASME Code Section llI
design report(s) (NCA-3550)
will be performed.

26.b.iiThe ASME Code Section Il
design report(s) (certified,
when required by ASME Code)
exist and conclude that design
reconciliation has been
completed in accordance with
ASME Code, for the as-built
ASME Code Section Il piping
of the EPS support systems,
including supports, identified in
Table 2.6.4-2. The report
documents the results of the
reconciliation analysis.
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EPS Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 9 of 10)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

27.a Pressure boundary welds in
ASME Code Section I
components, identified in
Table 2.6.4-2, meet ASME
Code Section lll
requirements for
non-destructive examination
of welds.

27.a

Inspection of the as-built
pressure boundary welds in
ASME Code Section llI
components identified in Table
2.6.4-2, will be performed in
accordance with the ASME
Code Section lII.

27.a

The ASME Code Section lll
code reports exist and
conclude that the ASME
Code Section lll
requirements are met for
non-destructive examination
of the as-built pressure
boundary welds in ASME
Code Section lll components
identified in Table 2.6.4-2.

27.b Pressure boundary welds in
ASME Code Section IlI
piping, identified in Table
2.6.4-2, meet ASME Code
Section Il requirements for

non-destructive examination

27.b

Inspection of the as-built
pressure boundary welds in
ASME Code Section Il piping
identified in Table 2.6.4-2, will
be performed in accordance
with the ASME Code Section Ill.

27.b

The ASME Code Section Ill
code reports exist and
conclude that the ASME
Code Section lll
requirements are met for
non-destructive examination

of welds. of the as-built pressure
boundary welds in ASME
Code Section Il piping
identified in Table 2.6.4-2.
28. Deleted 28. Deleted 28. Deleted
29. Each fuel oil storage tank 29.i Analyses will be performed to 29.i A report exists and
provides a seven day determine the required fuel oil concludes that each fuel oil
supply of fuel oil to its storage tank volume to provide storage tank for the Class 1E
respective Class 1E EPS a seven day supply of fuel oil to EPS provides a seven day
while operating at rated its respective Class 1E EPS supply of fuel oil to its
load. while operating at rated load. respective Class 1E EPS
while operating at rated load.
29.ii Inspection will be performed to 29.ii The as-built fuel oil storage
verify that the capacity of the tank capacity bounds the
as-built fuel oil storage tank analyses.
bounds the analyses.
30. Each Class 1E EPS 30.i Analyses will be performed to 30.i A report exists and

lubrication system
lubricating oil tank provides
a seven day supply of
lubrication oil.

determine the Class 1E EPS
lubrication system lubricating oil
tank volume required to support
seven days of Class 1E EPS
operation based on the
maximum expected lubricating
oil consumption rate.

concludes that each Class
1E EPS lubrication system
lubricating oil tank provides a
seven day supply of
lubrication oil based on the
maximum expected
lubricating oil consumption
rate.
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Table 2.6.4-1

Acceptance Criteria (Sheet 10 of 10)

EPS Systems Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Table 2.6.4-2 perform their
safety functions under
design conditions.

of type tests and analyses of
each pump identified in Table
2.6.4-2 will be performed to
demonstrate the ability of the
pump to perform its safety
function under design
conditions.

30.ii Inspection will be performed 30.ii The as-built Class 1E EPS
to verify that the as-built lubrication system lubricating
Class 1E EPS lubrication oil tank volume bounds the
system lubricating oil tank analyses.
volume bounds the analyses.

31.  Each main shaft driven 31. Atest of each as-built main 31.  Each as-built main shaft driven
lubrication oil pump shaft driven lubrication oil lubrication oil pump circulates
circulates lubrication oil to pump will be performed. lubrication oil to the engine
the engine during EPS during EPS operation.
operation.

32. Each division of the Class 32. Atest of each division of the 32. Each division of the as-built
1E EPS combustion air as-built Class 1E EPS at Class 1E EPS combustion air
intake and exhaust system 110% of name plate rating intake and exhaust system is
is capable of supplying will be performed. capable of supplying
combustion air to the EPS combustion air to the EPS and
and of disposing exhaust of disposing exhaust gases of
gases of the EPS when the EPS when operating at
operating at 110% of name 110% of name plate rating.
plate rating.

33. The pumps identified in 33. Type tests or a combination 33.  An equipment qualification

data summary report exists
and concludes that the pumps
identified in Table 2.6.4-2
perform their safety functions
under design conditions.
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Table 2.6.4-2 EPS Support Systems Equipment and Piping Characteristics

ASME Code Seismic
Equipment or Pipe Line Name Section lll Category
Class

EPS fuel oil storage tanks 3 I

EPS fuel oil transfer pump suction lines from EPS fuel oil storage tank to
EPS fuel oil transfer pumps

w

EPS fuel oil transfer pump suction line outlet check valves

EPS fuel oil transfer pump suction line isolation valves

EPS fuel oil transfer pumps

EPS fuel oil transfer pump discharge lines up to EPS fuel oil day tank

EPS fuel oil transfer pump discharge line check valves

EPS fuel oil transfer pump discharge line isolation valves
EPS fuel oil day tanks

EPS fuel oil day tank outlet lines up to EPS

EPS fuel oil day tank outlet valves

W W|WW|WWw|w|lw|w

EPS starting system air receiver inlet check valves and outlet lines up to
air receivers

w

EPS starting system air receivers

EPS starting system air receiver relief valves

EPS starting system cross-tie lines to air receivers

EPS starting system air receiver outlet lines up to starting valve unit

WIW|Wwlw|w

EPS starting system starting valve unit piping and valves

EPS starting system starting valve unit outlet lines up to
generator set enclosure

EPS lubrication system main oil pumps - I

EPS lubrication system oil coolers - |

EPS lubrication system reduction gear reservoirs - I

EPS lubrication system main oil filters - I

EPS lubrication system main lube oil strainers - |

EPS lubrication system piping, fittings and valves - I

EPS combustion air intake and exhaust system intake silencers - I

EPS combustion air intake and exhaust system turbine exhaust silencers - I

EPS combustion air intake and exhaust system piping - I
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2.6.5 Alternate AC (AAC) Power Source
2.6.5.1 AAC Design Description

Two AAC power sources are provided to supply ac power in case there is a complete loss of
offsite power (LOOP) and loss of Class 1E EPSs. AAC power sources supply power to loads
required to bring and maintain the plant in a safe shutdown condition for a station blackout (SBO)
condition. AAC power sources also provide power to the 6.9kV permanent buses during a LOOP
condition. The AAC sources and their connections to Class 1E 6.9kV buses and to non-Class 1E
6.9kV permanent buses are shown on Figure 2.6.1-1. These AAC power sources are non-Class
1E and non-seismic. The two AAC power sources are redundant in that only one AAC power
source is required to meet SBO requirements.

1. The functional arrangement of the AAC power sources is as described in the Design
Description of Subsection 2.6.5.1.

2. The AAC power sources are located in separate dedicated rooms.

3. Each AAC power source is isolated from the Class 1E power supply systems by a
non-Class 1E circuit breaker and a Class 1E circuit breaker connected in series. |

4. The Class 1E circuit breakers for the AAC power sources in Class 1E medium voltage
switchgear are connected to circuit breakers (non-Class 1E) in selector circuits. |

5. Separate and independent fuel supply systems and onsite fuel storage tanks are provided
for Class 1E EPSs and AAC power sources.

6. The AAC power sources can be started and connected manually to onsite Class 1E
medium voltage buses within 60 minutes during SBO conditions.

7. The AAC power sources fuel oil storage tanks have enough fuel capacity to supply power
to the required SBO loads for 8 hours.

8. Controls exist in the MCR to start, stop and synchronize the AAC power sources.

9. Each AAC power source is capable of providing power at the set voltage and frequency to
the non-Class 1E 6.9kV buses after receiving a start signal.

10. Displays for each AAC power source status and the breaker status of each Class 1E
6.9kV breaker for the AAC power sources are provided in the MCR.

1. The functional arrangement of the AAC fuel oil storage and transfer system is as
described in the Design Description of Subsection 2.6.5.2.

12. Deleted

13. The two AAC power sources are each sized to meet load requirements for SBO and
LOOP conditions. The two AAC power sources have a diverse starting system from the |
Class 1E EPSs.
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14. The AAC power source design is different than the Class 1E EPS design.

2.6.5.2 AAC Fuel Oil Storage and Transfer Systems (FOS) Design Description

Each AAC power source is provided with dedicated fuel oil supply system, fuel oil day tank and
storage tank:

» The AAC FOSs are non safety-related.

+ Each AAC fuel oil day tank is located inside the associated AAC power source room in
the PS/B.

2.6.5.3 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.5.1-1 describes the ITAAC for the AAC power source.
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Table 2.6.5-1

(Sheet 1 of 3)

AAC Systems Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement 1.  Inspection of the functional 1.  The as-built AAC power
of the AAC power sources is arrangement of the as-built sources conform to the
as described in the Design AAC power sources will be functional arrangement as
Description of Subsection performed. described in the Design
2.6.5.1. Description of Subsection

2.6.5.1.

2. The AAC power sources are | 2. Inspection of the location of the | 2.  The as-built AAC power
located in separate as-built AAC power sources will sources are located in separate
dedicated rooms. be performed. dedicated rooms.

3. Each AAC power source is 3.  Inspection of the as-built 3.  Each as-built AAC power
isolated from the Class 1E non-safety circuit breaker and source is isolated from the |
power supply systems by a Class 1E circuit breaker as-built Class 1E power supply
non-Class 1E circuit breaker between each AAC power systems by a non-safety circuit
and a Class 1E circuit source and the emergency breaker and a Class 1E circuit
breaker connected in series. Class 1E power supply breaker connected in series.

systems will be performed.

4. The Class 1E circuit 4.  Inspection of the as-built Class | 4.  The as-built Class 1E circuit
breakers for the AAC power 1E circuit breakers for the AAC breakers for the AAC power
sources in Class 1E medium power sources in the Class 1E sources in the Class 1E
voltage switchgear are medium voltage switchgear medium voltage switchgear are
connected to circuit breakers which are connected to circuit connected to circuit breakers
(non-Class 1E) in selector breakers (non-Class 1E) in (non-Class 1E) in selector
circuits. selector circuits will be circuits.

performed.

5.  Separate and independent 5.  Inspection of the as-built fuel 5.  Separate and independent fuel
fuel supply systems and supply systems and onsite fuel supply systems and onsite fuel
onsite fuel storage tanks are storage tanks for the Class 1E storage tanks are provided for
provided for Class 1E EPSs EPSs and the AAC power the as-built Class 1E EPSs and
and AAC power sources. sources will be performed. the AAC power sources.

6. The AAC power sourcescan | 6. A test will be performed to 6. The as-built AAC power
be started and connected verify that the as-built AAC sources can be started and
manually to onsite Class 1E power sources can be started connected manually to the
medium voltage buses within and connected manually to the as-built onsite Class 1E
60 minutes during SBO as-built onsite Class 1E medium voltage buses within
conditions. medium voltage buses within 60 minutes during simulated

60 minutes during simulated SBO conditions.
SBO conditions.

7. The AAC power sources fuel | 7.i Analyses will be performed to 7.i  Areport exists and concludes
oil storage tanks have determine the required AAC that the AAC power sources
enough fuel capacity to power sources fuel oil storage have enough fuel oil storage
supply power to the required tank capacity to supply power tank capacity to supply power
SBO loads for 8 hours. to the required SBO loads for 8 to the required SBO loads for 8

hours. hours.
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Table 2.6.5-1

Acceptance Criteria (Sheet 2 of 3)

AAC Systems Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
7.ii Inspection of each as-built 7.ii Each as-built AAC power
AAC power source fuel oil source fuel oil storage tank
storage tank will be has fuel capacity that
performed to verify that the bounds the analyses.
fuel capacity bounds the
analyses.

8.  Controls exist in the MCR to 8. Atest will be performed onthe | 8. Controls on the as-built
start, stop and synchronize as-built AAC power sources 0O-VDU in the MCR start, stop
the AAC power sources. using the controls on the and synchronize the as-built

as-built O-VDU in the MCR. AAC power sources.

9. Each AAC power source is 9. A test will be performed to 9. Each as-built AAC power
capable of providing power at verify that the as-built AAC source can provide power at
the set voltage and frequency power source can provide the set voltage and frequency
to the non-Class 1E 6.9kV power at the set voltage and to the non-Class 1E 6.9kV
buses after receiving a start frequency to the non-Class 1E buses after receiving a start
signal. 6.9kV buses. signal.

10. Displays for each AAC power | 10. An inspection will be 10. The displays of each AAC
source status and the breaker performed on the as-built VDU power source status and the
status of each Class 1E 6.9kV in the MCR for retrievability of breaker status of each Class
breaker for the AAC power the displays of each AAC 1E 6.9kV breaker for the AAC
sources are provided in the power source status and the power sources can be
MCR. breaker status of each Class retrieved on the as-built VDU

1E 6.9kV breaker for the AAC in the MCR as below:
power sources. AAC power source status:
O-vDU
Breaker status of Class 1E
6.9kV breaker for the AAC
power sources: S-VDU and
O-vDU.

11.  The functional arrangementof | 11. Inspection of the functional 11. The as-built AAC fuel oil
the AAC fuel oil storage and arrangement of the as-built storage and transfer system
transfer system is as AAC fuel oil storage and conforms to the functional
described in the Design transfer system will be arrangement as described in
Description of Subsection performed. the Design Description of
2.6.5.2. Subsection 2.6.5.2.

12. Deleted 12. Deleted 12. Deleted
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Table 2.6.5-1

Acceptance Criteria (Sheet 3 of 3)

AAC Systems Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Acceptance Criteria
Analyses
13. The two AAC power sources | 13.i Analysis will be performed 13.i A report exists and

are each sized to meet the to verify that each AAC concludes that the two

load requirements for SBO power source is capable of AAC power sources are

and LOOP conditions. providing the power to each sized to meet load
required loads for SBO and requirements for SBO and
LOOP conditions. LOOP conditions.

13.ii A test will be performed to 13.ii Each as-built AAC output
verify that each as-built AAC bounds the analyzed loads.
power source output
bounds the analysis.

14. The two AAC power sources | 14. Inspection of the as-built 14. Diverse starting
have a diverse starting starting mechanisms for the mechanisms are provided
mechanism from the Class Class 1E EPSs and the for the as-built Class 1E
1E EPSs. AAC power sources will be EPSs and the as-built AAC
performed. power sources.
15. The AAC power source 15. Inspection will be performed | 15. The as-built AAC power
design is different than the to verify that the as-built source engine and
Class 1E EPS design. AAC power source engine generator are designed by
and generator are designed a different manufacturer
by a different manufacturer than the as-built Class 1E
than the as-built Class 1E EPS engine and generator.
EPS engine and generator.
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2.6.6 Plant Lighting Systems
2.6.6.1 Design Description

The plant lighting systems include normal and emergency lighting systems. The plant lighting
systems are non safety-related and non-Class 1E.

The emergency lighting system includes normal/emergency (N/E) lighting system, emergency
lighting system being powered by the Class 1E power system, and self-contained battery pack
emergency lighting system. Emergency lighting powered by the Class 1E power system is
provided in the following areas:

+ MCR
* Remote shutdown consoles
» Class 1E emergency generator rooms

+ Class 1E switchgear, motor control center, Class 1E uninterruptible power supply (UPS)
panels

» Battery and battery charger rooms

* Access and egress routes to the remote shutdown consoles
The self-contained battery pack emergency lighting system is provided in areas where
emergency operations are performed, and safe ingress and egress of personnel are required
during emergencies.

1. Deleted

2. The functional arrangement of the emergency lighting system is as described in the
Design Description of Subsection 2.6.6.1.

3. The normal/emergency lighting system is powered from the non-Class 1E 480 V
permanent buses.

4. The emergency lighting system powered by the Class 1E power system in the MCR and
remote shutdown console room is powered from the redundant Class 1E dc power
systems.

5. Supports for the emergency lighting system fixtures in Class 1E equipment areas can
withstand seismic design basis loads.

6. The self-contained battery pack emergency lighting system is normally powered from the
ac power system and powered from self-contained battery packs if normal ac power is
lost.
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7. The self-contained battery pack units provide illumination of at least 0.5 foot-candles at
the floor level for 8-hours.

8. The emergency lighting powered by the Class 1E power system in the MCR and at the

remote shutdown consoles provides equal to or greater than 10 foot-candles for at least 8
hours.

2.6.6.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.6-1 describes the ITAAC for the plant lighting systems.
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Table 2.6.6-1

Acceptance Criteria (Sheet 1 of 2)

Plant Lighting Systems Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. Deleted 1. Deleted 1. Deleted

2. The functional arrangement 2. Inspection of the functional 2. The as-built emergency
of the emergency lighting arrangement of the as-built lighting system conforms to the
system is as described in the emergency lighting system will functional arrangement
Design Description of be performed. described in the Design
Subsection 2.6.6.1. Description Subsection

2.6.6.1.

3. The normal/emergency 3. Atest of the as-built 3. Theas-built normal/emergency
lighting system is powered normal/emergency lighting lighting system is capable of
from the non-Class 1E 480V system will be performed. being powered from the
permanent buses. non-Class 1E 480V permanent

buses.

4.  The emergency lighting 4.  Atest of the as-built 4.  The as-built emergency
system powered by the Class emergency lighting system lighting system powered by the
1E power system in the MCR powered by the Class 1E Class 1E power system in the
and remote shutdown power system in the as-built as-built MCR and remote
console room is powered MCR and remote shutdown shutdown console room is
from redundant Class 1E dc console room will be powered from redundant Class
power systems. performed. 1E dc power systems.

5.  Supports for the emergency 5.i Inspections will be performed 5.i  The as-built supports for the
lighting system fixtures in to verify that the as-built as-built emergency lighting
Class 1E equipment areas supports for the as-built system fixtures in Class 1E
can withstand seismic design emergency lighting system equipment areas are mounted
basis loads. fixtures in Class 1E equipment on a seismic Category |

areas are mounted on a structure.
seismic Category | structure.

5.ii Type tests, analysis, or a 5.ii  Areport exists and concludes
combination of type tests and that the supports for the
analyses of the supports for the emergency lighting system
emergency lighting system fixtures in Class 1E equipment
fixtures in Class 1E equipment areas can withstand seismic
areas will be performed using design basis loads.
analytical assumptions, or will
be performed under conditions,
which bound the seismic
design basis requirements.
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Table 2.6.6-1

Plant Lighting Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
5.iii Inspections and analyses 5.iii A report exists and concludes

will be performed to verify that the as-built supports
that the as-built supports including anchorages for the
including anchorages for the as-built emergency lighting
as-built emergency lighting system fixtures in Class 1E
system fixtures in Class 1E equipment areas are
equipment areas are seismically bounded by the
seismically bounded by the tested or analyzed conditions.
tested or analyzed
conditions.

6. Theself-contained battery | 6. A test of the as-built 6.  The as-built self-contained
pack emergency lighting self-contained battery pack battery pack emergency
system is normally emergency lighting system lighting system is normally
powered from the ac will be performed. powered from the ac power
power system and system and powered from
powered from self-contained battery packs if
self-contained battery the normal ac power is lost.
packs if the normal ac
power is lost.

7. Theself-contained battery | 7. A test of the as-built 7. The as-built self-contained
pack units provide self-contained battery pack battery pack units provide
illumination of at least 0.5 units will be performed. illumination of at least 0.5
foot-candles at the floor foot-candles at the floor level
level for at least 8-hours. for at least 8-hours.

8. The emergency lighting 8. Atest of the emergency 8.  The as-built emergency
powered by the Class 1E lighting powered by the lighting powered by the Class
power system in the MCR Class 1E power system in 1E power system in the MCR
and at the remote the MCR and at the remote and at the remote shutdown
shutdown consoles shutdown consoles will be consoles provides illumination
provides equal to or performed. levels in those areas equal to
greater than 10 or greater than 10 foot-candles
foot-candles for at least 8 for at least 8 hours.
hours.
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2.6.7 Grounding and Lightning Protection System
2.6.71 Design Description
The grounding and lightning protection system consists of the following:
« Station ground grid
» System neutral grounding
* Equipment grounding
* 1&C grounding
» Lightning protection

The station ground grid consists of buried, interconnected bare copper conductors and ground
rods forming a plant ground grid matrix.

1. The following grounding systems connect to the station ground grid:

a. The system neutral grounding of the MG, MT, UATs, RATs, SSTs, Class 1E EPSs and
AAC power sources.

b. The equipment grounding for equipment enclosures, raceways, metal structures,
metallic tanks, and the ground bus of switchgear, load centers, MCCs, switchboards,
panel boards and control cabinets.

c. The I&C grounding which includes a separate radial grounding system consisting of
isolated instrumentation ground buses and insulated cables.

2. Lightning protection system is provided for standard design buildings and exposed
structures.

2.6.7.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.7-1 describes the ITAAC for the grounding and lightning protection system.
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Table 2.6.7-1

and Acceptance Criteria

Grounding and Lightning Protection System Inspections, Tests, Analyses,

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The following grounding
systems connect to the
station grounding grid:

a. the system neutral
grounding of the MG,
MT, UATs, RATS,
SSTs, Class 1E EPSs
and AAC power
sources

b. the equipment
grounding for
equipment enclosures,
raceways, metal
structures, metallic
tanks, and the ground
bus of switchgear, load
centers, MCCs,
switchboards and
control cabinets.

c. thel&C grounding
which includes a
separate radial
grounding system
consisting of isolated
instrumentation ground
buses and insulated

1. Aninspection of the as-built
grounding system will be
performed to verify:

a. the system neutral
grounding connects to
station grounding grid

b. the equipment grounding
connects to station
grounding grid

c. the 1&C grounding
connects to station
grounding grid and
includes a separate radial
grounding system
consisting of isolated
instrumentation ground

1.

The following as-built
grounding systems connect to
the station grounding grid:

a. the system neutral
grounding of the MG,
MT, UATs, RATs, SST,
Class 1E EPSs and AAC
power sources

b. the equipment
grounding for equipment
enclosures, raceways,
metal structures,
metallic tanks, and the
ground bus of
switchgear, load
centers, MCCs,
switchboards, and
control cabinets.

c. the I&C grounding which
includes a separate
radial grounding system
consisting of isolated
instrumentation ground
buses and insulated
cables.

cables. buses and insulated
cables.
2. Lightning protection system | 2. Inspection of the as-built 2. The as-built lightning
is provided for standard lightning protection system will protection system for
design buildings and be performed. standard design buildings and
exposed structures. exposed structures exist and
is in accordance with the
design basis.
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2.6.8

2.6.8.1

1.

2.6.8.2

Containment Electrical Penetration Assemblies (EPAs)

Design Description

Electric power, control and instrumentation circuits pass through the containment vessel
boundary wall via electrical penetration assemblies (EPAS).

Each EPA can withstand seismic design basis loads without loss of safety function.

Separation is provided between redundant divisions of EPAs containing Class 1E circuits
and between EPAs containing Class 1E circuits and EPAs containing non-Class 1E
circuits.

Separate penetrations are provided for medium voltage circuits, low voltage circuits,
control power circuits, and instrumentation signal circuits.

The primary circuit protection device for each EPA circuit is sized to ensure electrical
integrity of the circuit for postulated overload and short-circuit conditions.

The back up circuit protection device for each EPA circuit is sized to ensure mechanical
integrity of the EPA for postulated overload and short-circuit conditions, during normal
and accident conditions.

Each EPA as being qualified for a harsh environment can withstand the environmental
conditions that would exist before, during, and following a design basis accident without
loss of safety function for the time required to perform the safety function.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.8-1 describes the ITAAC for the EPAs.
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Table 2.6.8-1

Containment Electrical Penetration Assemblies Inspections, Tests,

Analyses, and Acceptance Criteria (Sheet 1 of 2)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The electric power,
control and
instrumentation circuits
pass through the
containment vessel
boundary wall via
electrical penetration
assemblies (EPAs).

1.

An inspection of the as-built
electric power, control and
instrumentation circuits that
pass through the as-built
containment vessel boundary
wall will be performed.

The as-built electric power, control
and instrumentation circuits pass
through the as-built containment
vessel boundary wall via the
as-built EPAs.

are provided for medium
voltage circuits, low
voltage circuits, control
power circuits, and
instrumentation signal
circuits.

penetrations for the medium
voltage circuits, low voltage
circuits, control power circuits,
and instrumentation signal
circuits will be performed.

2. Each EPA can withstand | 2.i Inspections will be performedto | 2.i Each as-built EPA is located in a
seismic design basis verify that each as-built EPA is seismic Category | structure.
loads without loss of located in a seismic Category |
safety function. structure.

2.ii Type tests, analyses, or a 2.ii A report exists and concludes that
combination of type tests and each EPA can withstand seismic
analyses of each EPA will be design basis loads without loss of
performed using analytical safety function.
assumptions, or will be
performed under conditions,
which bound the seismic design
basis requirements.

2.iii Inspections and analyses willbe | 2.iii A report exists and concludes that
performed to verify that each each as-built EPA, including
as-built EPA, including anchorages, is seismically
anchorages, is seismically bounded by the tested or analyzed
bounded by the tested or conditions.
analyzed conditions.

3. Separation is provided 3. Inspections of the as-built EPAs | 3. Separation is provided in
between redundant containing the Class 1E circuits accordance with RG 1.75 between
divisions of EPAs will be performed. the as-built redundant divisions of
containing Class 1E EPAs containing the Class 1E
circuits and between circuits and between the as-built
EPAs containing Class EPAs containing the Class 1E
1E circuits and EPAs circuits and the as-built EPAs
containing non-Class 1E containing the non-Class 1E
circuits. circuits.

4. Separate penetrations 4. An inspection of the as-built 4. The as-built modules for medium

voltage power circuits (e.g.,

6.9 kV) are in medium voltage
power penetrations; modules for
low voltage power circuits (e.g.,
480 V) are in low voltage power
penetrations; modules for control
power circuits (e.g., 120/125V) are
in control power penetrations and
modules for instrumentation signal
circuits are in instrumentation
penetrations.
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Table 2.6.8-1

Containment Electrical Penetration Assemblies Inspections, Tests,

Analyses, and Acceptance Criteria (Sheet 2 of 2)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The primary circuit protection | 5.i An analysis will be performedto | 5.i A report exists and concludes
device for each EPA circuit is verify the primary circuit that the primary circuit
sized to ensure electrical protection device for each EPA protection device for each EPA
integrity of the circuit for circuit is sized to ensure circuit is sized to ensure
postulated overload and electrical integrity of the circuit electrical integrity of the circuit
short-circuit conditions. for postulated overload and for postulated overload and
short-circuit conditions. short-circuit conditions.
5.ii Aninspection will be performed | 5.ii The ratings of the as-built
to verify the ratings of the primary circuit protection device
as-built primary circuit protection for each EPA circuit bound the
device for each EPA circuit requirements of the analysis.
bound the requirements of the
analysis.
The back up circuit 6.i An analysis will be performed to | 6.i A report exists and concludes
protection device for each verify the back up circuit that the back up circuit
EPA circuit is sized to ensure protection device for each EPA protection device for each EPA
mechanical integrity of the circuit is sized to ensure circuit is sized to ensure
EPA for postulated overload mechanical integrity of the EPA mechanical integrity of the EPA
and short-circuit conditions, for postulated overload and for postulated overload and
during normal and accident short-circuit conditions, during short-circuit conditions, during
conditions. normal and accident conditions. normal and accident conditions.
6.ii  An inspection will be performed 6.ii The ratings of the back-up circuit
to verify ratings of the back-up protection device for each
circuit protection device for each as-built EPA circuit bound the
as-built EPA circuit bound the requirements of the analysis.
requirements of the analysis.
Each EPA as being qualified | 7.i Type tests or a combination of 7.i  An equipment qualification data
for a harsh environment can type tests and analyses using summary report exists and
withstand the environmental the design environmental concludes that each EPA as
conditions that would exist conditions or under the being qualified for a harsh
before, during, and following conditions which bound the environment can withstand the
a design basis accident design environmental conditions environmental conditions that
without loss of safety will be performed on the EPAs would exist before, during, and
function for the time required located in a harsh environment. following a design basis
to perform the safety accident without loss of safety
function. function for the time required to
perform the safety function.
7.ii Inspection will be performed on 7.ii Each as-built EPA as being

each as-built EPA located in a
harsh environment.

qualified for a harsh
environment is bounded by type
tests, or a combination of type
tests and analyses.
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2.7 PLANT SYSTEMS

271 Power Generation Systems
2711 Turbine Generator (T/G)
27111 Design Description

The T/G is a non safety-related system. The T/G provides capability to convert energy in the
main steam to electrical energy at the generator output.

The T/G is located within the T/B, and consists of:
*  One double-flow high-pressure turbine
* Three double-flow low pressure turbines
* A generator / exciter
+ Two sets of external moisture separator/reheaters
* Associated piping, valves, control system
* Auxiliary subsystems

The T/G is located on the plant south side of the reactor building with its long-axis aligned in the
plant north-south direction such that the turbine is favorably oriented with respect to the reactor
building and power source buildings.

The main turbine stop valves (MTSVs) and main turbine control valves (MTCVs) are arranged in
series at the high-pressure turbine inlet, and control steam flow entering the high-pressure
turbine. The reheat stop valves (RSVs) and intercept valves (IVs) are arranged in series in the
cross-over pipes at the inlet to the low-pressure turbines (LPTs), and control steam flow to the
LPTs. Extraction nonreturn valves are installed in the extraction lines to the feedwater heaters.

1. The functional arrangement of the turbine generator is as described in the Design
Description of Subsection 2.7.1.1.1.

2. The LPT rotor integrity is ensured by the combination of design, material properties
including fracture toughness, tests, and inspections of the rotor to limit the probability of
turbine missile generation.

3.a The main turbine is equipped with a mechanical overspeed trip (MOST) system device
which can be used to locally initiate a manual turbine trip.

3.b The electrical overspeed trip (EOST) protection system trips the turbine generator in
response to an EOST signal.

4, Controls are provided in the MCR to trip the turbine generator.

5. The MTSVs, MTCVs, RSVs and IVs close in response to a turbine trip signal.

Tier 1 2.71 Revision 4
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6. The extraction nonreturn valves close in response to a turbine trip signal.
7. A turbine generator trip is initiated in response to a reactor trip.
2.711.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1.1-1 describes the ITAAC for the T/G.
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Table 2.7.1.1-1

Turbine Generator Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement of | 1. Inspection of the as-built 1. The as-built turbine generator
the turbine generator is as turbine generator system will conforms to the functional
described in the Design be performed. arrangement as described in the
Description of Subsection Design Description of Subsection
2.7.1.1.1. 27111,

2. The LPT rotor integrity is 2. Aturbine missile generation 2. A turbine missile generation
ensured by the combination of probability reconciliation probability reconciliation report
design, material properties analysis will be performed exists and concludes that as-built
including fracture toughness, using the Probability of Missile LPT rotor design features,
tests, and inspections of the Generation from Low as-built LPT rotor material
rotor to limit the probability of Pressure Turbine report and properties including fracture
turbine missile generation. the following information: toughness, LPT preservice

- as-built LPT rotor design inspection results and LPT

features inservice inspection intervals

- as-built LPT rotor material specified in the inservice

properties including fracture inspection program are bounded

toughness by the assumptions of the

- LPT preservice inspection Probability of Missile Generation

results from Low Pressure Turbine

- LPT inservice inspection report and the turbine valve

intervals testing intervals are consistent

- turbine valve test intervals with the test frequency described
in the Probabilistic Evaluation of
Turbine Valve Test Frequency
Report.

3.a The main turbine is equipped 3.a A Test will be performed on 3.a The as-built MTSVs, MTCVs,
with a mechanical overspeed the as-built main turbine RSVs and IVs close in response
trip (MOST) system device MOST system to verify the to shifting of the local turbine trip
which can be used to locally manual turbine trip function of lever of the MOST system to trip
initiate a manual turbine trip. the MOST system by using position.

the local turbine trip lever.

3.b The electrical overspeed trip 3.b Atestwill be performed onthe |[3.b The as-built MTSVs, MTCVs,
(EOST) protection system trips as-built main turbine EOST RSVs and IVs close in response
the turbine generator in system using an actual or to an actual or simulated EOST
response to an EOST signal. simulated EOST signal. signal.

4. Controls are provided in the 4. Tests will be performed onthe |4. Controls on the as-built O-VDU
MCR to trip the turbine as-built turbine generator in the MCR close the MTSVs,
generator. using controls on the as-built MTCVs, RSVs and IVs.

O-VDU in the MCR.

5. The MTSVs, MTCVs, RSVs 5. Tests will be performed onthe [5. Each MTSV, MTCV, RSV and IV
and IVs close in response to a as-built MTSVs, MTCVs, closes within 0.3 seconds of
turbine trip signal. RSVs and IVs using an actual receiving an actual or simulated

or simulated turbine trip turbine trip signal.
signal.
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Table 2.7.1.1-1

Acceptance Criteria (Sheet 2 of 2)

Turbine Generator Inspections, Tests, Analyses, and

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. The extraction nonreturnvalves | 6.i Tests will be performed onthe [6.i The arm of each extraction
close in response to a turbine as-built extraction nonreturn nonreturn valve moves to the
trip signal. valves using an actual or close position in response to

simulated turbine trip signal. an actual or simulated turbine
trip signal.

6.i Test will be performed on the |6.ii Actuator operation time is
nonreturn valve actuator to within 1.0 second in response
verify the valve actuator to releasing air from air
response to releasing air from cylinder.
the actuator air cylinder.

7. A turbine generator trip is 7. Atest of the as-built system 7. The as-built control logic
initiated in response to a will be performed using a provides a turbine generator
reactor trip. simulated test signal. trip in response to a simulated

reactor trip signal.
Tier 1 2.7-4 Revision 4
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271.2 Main Steam Supply System (MSS)
2.71.21 Design Description

The MSS transports steam from the steam generators (SGs) to the main turbine. The MSS also
supplies steam to the emergency feedwater pump turbines. The system can dissipate heat
generated by the SGs to atmosphere through air-operated main steam relief valves (MSRVs),
motor-operated main steam depressurization valves (MSDVs) or spring-loaded main steam
safety valves (MSSVs).

The MSS is provided with safety-related main steam isolation valves (MSIVs) and associated
main steam bypass isolation valves (MSBIVs) in each main steam line. These valves isolate the
secondary side of the SGs to prevent the uncontrolled blowdown of more than one SG and
isolate non safety-related portions of the system.

The MSS provides a containment isolation function, as described in Section 2.11.2, of the MSS
lines penetrating the containment.

1.a The functional arrangement of the MSS is as described in the Design Description of
Subsection 2.7.1.2.1 and in Table 2.7.1.2-1, and as shown in Figure 2.7.1.2-1.

1.b Each mechanical division of the MSS as shown in Figure 2.7.1.2-1 is physically separated
from the other divisions so as not to preclude accomplishment of the safety function.

2.a.i The ASME Code Section Il components of the MSS, identified in Table 2.7.1.2-2, are
fabricated, installed, and inspected in accordance with ASME Code Section Il
requirements.

2.a.ii  The ASME Code Section Il components of the MSS identified in Table 2.7.1.2-2 are
reconciled with the design requirements.

2.b.i The ASME Code Section lll piping of the MSS, including supports, identified in Table
2.7.1.2-3, is fabricated, installed, and inspected in accordance with ASME Code Section
[l requirements.

2.b.ii  The ASME Code Section Il piping of the MSS, including supports, identified in Table
2.7.1.2-3 is reconciled with the design requirements.

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.7.1.2-2, meet ASME Code Section Ill requirements for non-destructive examination of
welds.

3.b Pressure boundary welds in ASME Code Section lll piping, identified in Table 2.7.1.2-3,
meet ASME Code Section Ill requirements for non-destructive examination of welds.

4.a The ASME Code Section Il components, identified in Table 2.7.1.2-2, retain their
pressure boundary integrity at their design pressure.
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4.b The ASME Code Section Il piping, identified in Table 2.7.1.2-3, retains its pressure
boundary integrity at its design pressure.

5.a The seismic Category | equipment, identified in Table 2.7.1.2-2, can withstand seismic
design basis loads without loss of safety function.

5b The seismic Category | piping, including supports, identified in Table 2.7.1.2-3, can
withstand seismic design basis loads without a loss of its safety function.

6.a The Class 1E equipment identified in Table 2.7.1.2-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

6.b Class 1E equipment, identified in Table 2.7.1.2-2, is powered from its respective Class 1E
division.

6.c Separation is provided between redundant divisions of MSS Class 1E cables, and
between Class 1E cables and non-Class 1E cables.

7. Deleted.

8.a Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.7.1.2-4.

8.b The remotely operated valves identified in Table 2.7.1.2-2 as having PSMS control
perform an active safety function after receiving a signal from PSMS.

9.a The remotely operated and check valves identified in Table 2.7.1.2-2 as having an active
safety function can perform an active safety function to change position as indicated in
the table under expected ranges of fluid flow, differential pressure, electrical conditions,
and temperature conditions up to and including design-basis conditions.

9.b Deleted

9.c Deleted

9.d After loss of motive power, the remotely operated valves, identified in Table 2.7.1.2-2,
assume the indicated loss of motive power position.

9.e Deleted

10. Alarms and displays identified in Table 2.7.1.2-4 are provided in the MCR.

1. Alarms, displays, and controls identified in Table 2.7.1.2-4 are provided in the RSC.

12. The piping identified in Table 2.7.1.2-3 as designed for leak-before-break (LBB) meets the

LBB criteria, or an evaluation is performed of the protection from the dynamic effects of a
rupture of the line.
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13.a The MSSVs identified in Table 2.7.1.2-2 provide overpressure protection for the
secondary side of the steam generators and for pressure boundary components in the
MSS.

13.b  During design basis events, the MSS limits SG blowdown.

14. The MSIVs and MSBIVs identified in Table 2.7.1.2-2 close within the required response
time.

2.71.2.2 Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.7.1.2-5 describes the ITAAC for the MSS.

The ITAAC associated with the MSS equipment, components, and piping that comprise a portion
of the CIS are described in Table 2.11.2-2 and Table 2.7.1.2-5 Items 8.b and 14.
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Table 2.7.1.2-1 Main Steam Supply System Location of Equipment and Piping

System and Components

Location

Main Steam Isolation Valves

Reactor Building

Main Steam Bypass Isolation Valves

Reactor Building

Main Steam Safety Valves

Reactor Building

Main Steam Relief Valves

Reactor Building

Main Steam Depressurization Valves

Reactor Building

Main Steam Relief Valve Block Valves (MSRVBVs)

Reactor Building

Main Steam Drain Line Isolation Valves (MSDIVs)

Reactor Building

Main Steam Check Valves

Reactor Building

Main steam piping in the PCCV

Containment

Piping in the reactor building including branch piping from main steam
piping up to and including the following valves;

MSIV, MSBIV, MSSV, MSRV, MSDV, MSRVBV, MSDIV

Reactor Building

Branch lines from the main steam piping to the emergency feedwater pump
turbine steam isolation valve excluding this valve

Reactor Building

Main steam drain piping located in the reactor building downstream MSDIV
and excluding the MSDIV

Reactor Building

MSS piping downstream of MSIV and MSBIV up to and including the first
restraint located between the reactor building and the turbine building

Reactor Building

Discharge piping of the MSSV in the reactor building

Reactor Building

Discharge piping of the MSRV and MSDV in the reactor building

Reactor Building

Tier 1 2.7-8
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Table 2.7.1.2-2 Main Steam Supply System Equipment Characteristics (Sheet 1 of 2)
ASME . Remotely | Class 1E/ Active Loss of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Il Category | . Control . Power
Valve Harsh Envir. Function e
Class Position
Main
Main St Isolati steam line T ;
ain Steam Isolation MSS-SMV-515A.8,C.D 2 Yes Yes Yes/Yes isolation ranster Closed
Valves Closed
Remote
Manual
MSS-HCV-565 Main
Main Steam Bypass et steam line
Isolation Valves MSS-HCV-575 2 Yes Yes Yes/Yes isolation Transfer Closed
i rated valv MSS-HCV-585 Closed
(air-operated valves) MSS-HCV-595 Remote
Manual
MSS-SRV-509A,B,C,D
MSS-SRV-510A,B,C,.D Transfer
Main Steam Safety MSS-SRV-511A,B,C,D 2 Yes No n ) Open )
Valves MSS-SRV-512A,B,C,D Transfer
MSS-SRV-513A,B,C,D Closed
MSS-SRV-514A,B,C,D
Main
MSS-PCV-515 steam
Main Steam Relief MSS-PCV-525 relief line Transfer
Valves MSS-PCV-535 2 ves Yes Yes/Yes isolation Closed Closed
MSS-PCV-545 Remote
Manual
Transfer
Main Steam MSS-MOV-508A,B,C,D 2 Yes Yes Yes/Yes Remote Open As Is
Depressurization Valves Manual Transfer
Closed
Remote
Manual
Main Steam Relief Valve | oo MoV-507A8.C.0 2 Yes Yes YesiYes Main Transfer As s
Block Valves steam Closed
relief line
isolation
Tier 1 2.7-9 Revision 4
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Table 2.7.1.2-2 Main Steam Supply System Equipment Characteristics (Sheet 2 of 2)
ASME . Remotely Class 1E/ Active Loss: of
. Code Seismic PSMS Motive
Equipment Name Tag No. . Operated Qual. For Safety
Section Il Category | . Control . Power
Valve Harsh Envir. Function e
Class Position
Main Steam Drain Line | \\oo \16v.701A8,C,0 2 Yes Yes Yes/Yes Remote Transfer As s
Isolation Valves Manual Closed
Main Steam Check MSS-VLV-516A.B.C.D 3 Yes No n i Transfer i
Valves Closed
MSS-PT-515, 516, 517,
Main Steam Line 518, 525, 526, 527, 528, ) Yes i Yes/No i i i
Pressure 535, 536, 537, 538, 545,
546, 547, 548
Note: Dash (-) indicates not applicable
2.7-10 Revision 4
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Table 2.7.1.2-3 Main Steam Supply System Piping Characteristics

ASME Code Leak Seismic
Pipe Line Name Section lll Before Cateqory |
Class Break' gory

Main steam piping in the PCCV 2 Yes Yes
Piping in the reactor building including branch piping from main
steam piping up to and including the following valves; 2 No Yes
MSIV, MSBIV, MSSV, MSRV, MSDV, MSRVBV, MSDIV
Branch lines from the main steam piping to the emergency
feedwater pump turbine steam isolation valve excluding this 2 No Yes
valve
Main steam drain piping located in the reactor building 3 No Yes
downstream MSDIV and excluding the MSDIV
MSS piping downstream of MSIV and MSBIV up to and including
the first restraint located between the reactor building and the 3 No Yes
turbine building
Discharge piping of the MSSV in the reactor building 3 No Yes
Discharge piping of the MSRV and MSDV in the reactor building 3 No Yes

Note:

1. A"Yes" in the Leak Before Break column indicates that the pipe is a candidate for LBB evaluation.

Tier 1 2.7-1
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Table 2.7.1.2-4 Main Steam Supply System Equipment Alarms, Displays, and Control

Functions
. MCR/RSC MCR MCR/RSC RSC
Equipment/Instrument Name Alarm Displa Control Displa
play Function play
Main Steam lIsolation Valves
No Yes Yes Yes
(MSS-SMV-515A, B, C, D)
Main Steam Bypass Isolation Valves
No Yes Yes Yes
(MSS-HCV-565, 575, 585, 595)
Main Steam Safety Valves (Position Indication)
(MSS-SRV-509A,B,C,D
MSS-SRV-510A,B,C,D
MSS-SRV-511A,B,C,D No Yes No Yes
MSS-SRV-512A,B,C,D
MSS-SRV-513A,B,C,D
MSS-SRV-514A,B,C,D)
Main Steam Relief Valves
No Yes Yes Yes
(MSS-PCV-515, 525, 535, 545)
Main Steam Depressurization Valves
No Yes Yes Yes
(MSS-MOV-508A. B, C, D)
Main Steam Relief Valve Block Valves
No Yes Yes Yes
(MSS-MOV-507A, B, C, D)
Main Steam Drain Line Isolation Valves
No Yes Yes Yes
(MSS-MOV-701A, B, C, D)
Main Steam Line Pressure
(MSS-PT-515, 516, 517, 518, 525, 526, 527, 528, Yes Yes No Yes
535, 536, 537, 538, 545, 546, 547, 548)
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.a The functional arrangement of the

MSS is as described in the
Design Description of Subsection
2.71.21andin Table 2.7.1.2-1,
and as shown in Figure 2.7.1.2-1.

1.a

system will be performed.

Inspection of the as-built MSS

1.a The as-built MSS system

conforms to the functional
arrangement as described in the
Design Description of Subsection
2.7.1.2.1 and in Table 2.7.1.2-1,

and as shown in Figure 2.7.1.2-1.

1.b  Each mechanical division of the |1.b Inspection and analysis of the |1.b A report exists and concludes that
MSS as shown in Figure 2.7.1.2-1 as-built MSS will be each mechanical division of the
is physically separated from the performed. as-built MSS as shown in Figure
other divisions so as not to 2.7.1.2-1 is physically separated
preclude accomplishment of the from other mechanical divisions
safety function. of the system by spatial

separation, barriers, or

enclosures so as to assure that
the functions of the safety-related
system are maintained
considering postulated dynamic
effects (i.e., missile and pipe
break hazard), internal flooding
and fire.

2.a. 2.a.i The ASME Code Section lll data
report(s) (certified, when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section Ill
components of the MSS identified
in Table 2.7.1.2-2 are fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.

The ASME Code Section IlI 2.a.i Inspection of the as-built
components of the MSS, ASME Code Section Il
identified in Table 2.7.1.2-2, are components of the MSS,
fabricated, installed, and identified in Table 2.7.1.2-2,
inspected in accordance with will be performed.

ASME Code Section IlI
requirements.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 2 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.a.ii The ASME Code Section lll
components of the MSS identified
in Table 2.7.1.2-2 are reconciled
with the design requirements.

2.a.ii A reconciliation analysis of the

components identified in Table
2.7.1.2-2 using as-designed
and as-built information and
ASME Code Section Il design
report(s) (NCA-3550) will be
performed.

2.a.ii The ASME Code Section Il
design report(s) (certified, when
required by ASME Code) exist
and conclude that design
reconciliation has been
completed in accordance with
ASME Code, for the as-built
ASME Code Section IlI
components of the MSS identified
in Table 2.7.1.2-2. The report
documents the results of the
reconciliation analysis.

2.b.i The ASME Code Section Il piping
of the MSS, including supports,
identified in Table 2.7.1.2-3, is
fabricated, installed, and
inspected in accordance with
ASME Code Section Il
requirements.

n
o

i Inspection of the as-built
ASME Code Section Il piping
of the MSS, including
supports, identified in Table
2.7.1.2-3, will be performed.

2.b.i The ASME code Section Ill data
report(s) (certified, when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section Il piping of
the MSS, including supports,
identified in Table 2.7.1.2-3 is
fabricated, installed, and
inspected in accordance with
ASME Code Section llI
requirements.

2.b.ii The ASME Code Section Il piping
of the MSS, including supports,
identified in Table 2.7.1.2-3 is
reconciled with the design
requirements.

2.b.ii Areconciliation analysis of the

piping of the MSS, including
supports, identified in Table
2.7.1.2-3, using as-designed
and as-built information and
ASME Code Section Ill design
report(s) (NCA-3550) will be
performed.

2.b.ii The ASME Code Section Il
design report(s) (certified, when
required by ASME Code) exist
and conclude that the design
reconciliation has been
completed in accordance with the
ASME Code, for the as-built
ASME Code Section Il piping of
the MSS, including supports,
identified in Table 2.7.1.2-3. The
report documents the results of
the reconciliation analysis.

Tier 1
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

3.a Pressure boundary welds in 3.a Inspections of the as-built |3.a The ASME Code Section Ill code
ASME Code Section llI pressure boundary welds in reports exist and conclude that the
components, identified in Table ASME Code Section llI ASME Code Section llI
2.7.1.2-2, meet ASME Code components identified in requirements are met for
Section Il requirements for Table 2.7.1.2-2, will be non-destructive examination of the
non-destructive examination of performed in accordance as-built pressure boundary welds
welds. with the ASME Code in ASME Code Section Il

Section Il components identified in Table
2.7.1.2-2.

3.b Pressure boundary welds in 3.b Inspections of the as-built |3.b The ASME Code Section Ill code
ASME Code Section Il piping, pressure boundary welds in reports exist and conclude that the
identified in Table 2.7.1.2-3, ASME Code Section llI ASME Code Section Il
meet ASME Code Section Il piping identified in Table requirements are met for
requirements for 2.7.1.2-3 will be performed non-destructive examination of the
non-destructive examination of in accordance with the as-built pressure boundary welds
welds. ASME Code Section lII. in ASME Code Section Il piping

identified in Table 2.7.1.2-3.

4.a The ASME Code Section Ill 4.a A hydrostatic test willbe  [4.a ASME Code Data Report(s) exist
components, identified in Table performed on the as-built and conclude that the results of the
2.7.1.2-2, retain their pressure components, identified in hydrostatic test of the as-built
boundary integrity at their Table 2.7.1.2-2, required components identified in Table
design pressure. by the ASME Code Section 2.7.1.2-2 as ASME Code Section

Il to be hydrostatically Il conform to the requirements of
tested. the ASME Code Section .

4.b The ASME Code Section Il 4.b A hydrostatic test willbe  [4.b ASME Code Data Report(s) exist
piping, identified in Table performed on the as-built and conclude that the results of the
2.7.1.2-3, retains its pressure piping, identified in Table hydrostatic test of the as-built
boundary integrity at its design 2.7.1.2-3, required by the piping identified in Table 2.7.1.2-3
pressure. ASME Code Section Il to as ASME Code Section Il conform

be hydrostatically tested. to the requirements of the ASME
Code Section lIl.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 4 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

5.a The seismic Category |
equipment, identified in Table
2.7.1.2-2, can withstand
seismic design basis loads

without loss of safety function.

5.a.i Inspections will be performed
to verify that the as-built
seismic Category | equipment
identified in Table 2.7.1.2-2 is
located in a seismic Category |

structure.

5.a.i The as-built seismic Category
| equipment identified in Table
2.71.2-2 is located in a
seismic Category | structure.

5.a.ii Type tests, analyses, or a
combination of type tests and
analyses of seismic Category |
equipment identified in Table
2.7.1.2-2 will be performed
using analytical assumptions,
or will be performed under
conditions, which bound the
seismic design basis
requirements.

5.a.ii A report exists and concludes
that the seismic Category |
equipment identified in Table
2.7.1.2-2 can withstand
seismic design basis loads
without loss of safety function.

5.a.iii Inspections and analyses will
be performed to verify that the
as-built seismic Category |
equipment identified in Table
2.7.1.2-2, including
anchorages, is seismically
bounded by the tested or
analyzed conditions.

5.a.iii A report exists and concludes
that the as-built seismic
Category | equipment
identified in Table 2.7.1.2-2,
including anchorages, is
seismically bounded by the
tested or analyzed conditions.

5.b The seismic Category | piping,
including supports, identified
in Table 2.7.1.2-3, can
withstand seismic design
basis loads without a loss of
its safety function.

5.b.i Inspections will be performed to
verify that the as-built seismic
Category | piping, including
supports, identified in Table
2.7.1.2-3 is supported by a
seismic Category | structure(s).

5.b.i The as-built seismic Category
| piping, including supports,
identified in Table 2.7.1.2-3 is
supported by a seismic
Category | structure(s).

5.b.ii Inspections and analyses will
be performed to verify that the
as-built seismic Category |
piping, including supports,
identified in Table 2.7.1.2-3,
can withstand seismic design
basis loads without a loss of its
safety function.

5.b.ii A report exists and concludes
that the as-built seismic
Category | piping, including
supports, identified in Table
2.7.1.2-3, can withstand
seismic design basis loads
without a loss of its safety
function.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6.a The Class 1E equipment 6.a.i Type tests or a combination 6.a.i An equipment qualification data
identified in Table 2.7.1.2-2 of type tests and analyses summary report exists and
as being qualified for a using the design concludes that the Class 1E
harsh environment can environmental conditions, or equipment identified in Table
withstand the under the conditions which 2.7.1.2-2 as being qualified for a
environmental conditions bound the design harsh environment can
that would exist before, environmental conditions, withstand the environmental
during, and following a will be performed on the conditions that would exist
design basis accident Class 1E equipment before, during, and following a
without loss of safety identified in Table 2.7.1.2-2 design basis accident without
function for the time as being qualified for a harsh loss of safety function for the
required to perform the environment. time required to perform the
safety function. safety function.

6.a.ii Inspection will be performed | 6.a.ii The as-built Class 1E equipment
of the as-built Class 1E and the associated wiring,
equipment identified in Table cables, and terminations
2.7.1.2-2 as being qualified identified in Table 2.7.1.2-2 as
for a harsh environment and being qualified for a harsh
the associated wiring, environment are bounded by
cables, and terminations type tests or a combination of
located in a harsh type tests and analyses.
environment.

6.b Class 1E equipment, 6.b A test will be performed on 6.b The simulated test signal exists
identified in Table each division of the as-built at the as-built Class 1E
2.7.1.2-2, is powered from Class 1E equipment equipment identified in Table
its respective Class 1E identified in Table 2.7.1.2-2 2.7.1.2-2 under test.
division. by providing a simulated test

signal only in the Class 1E
division under test.

6.c Separation is provided 6.c Inspections of the as-built 6.c Physical separation or electrical
between redundant Class 1E divisional cables isolation is provided in
divisions of MSS Class 1E will be performed. accordance with RG 1.75,
cables, and between Class between the as-built cables of
1E cables and non-Class redundant MSS Class 1E
1E cables. divisions and between Class 1E

cables and non-Class 1E
cables.

7. Deleted. 7. Deleted. 7. Deleted.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

8.a Controls are provided in
the remotely operated

2.71.2-4.

the MCR to open and close

valves identified in Table

8.a.i Tests will be performed for

MCR control capability of the
remotely operated valves,
identified in Table 2.7.1.2-4,
on the as-built S-VDU.

8.a.i MCR controls for the remotely

operated valves, identified in
Table 2.7.1.2-4, on the as-built
S-VDU provide the necessary
output from the PSMS to open
and close the respective valves.

8.a.ii Tests will be performed on

the as-built remotely
operated valves identified in
Table 2.7.1.2-4 using
controls on the as-built
O-VDU in the MCR.

8.a.ii Controls on the as-built O-VDU in

the MCR open and close the
as-built remotely operated valves
identified in Table 2.7.1.2-4 with
the MCR control function.

8.b The remotely operated

safety function after
receiving a signal from
PSMS.

valves identified in Table
2.7.1.2-2 as having PSMS
control perform an active

8.b Tests will be performed on

the as-built remotely
operated valves identified in
Table 2.7.1.2-2 as having
PSMS control using
simulated signals.

8.b

The as-built remotely operated
valves identified in Table
2.7.1.2-2 as having PSMS
control perform the active
function identified in the table
after receiving a simulated
signal.
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 7 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

9.a

The remotely operated and
check valves identified in
Table 2.7.1.2-2 as having
an active safety function
can perform an active
safety function to change
position as indicated in the
table under expected
ranges of fluid flow,
differential pressure,
electrical conditions, and
temperature conditions up
to and including
design-basis conditions.

9.a.i Type tests or a combination
of type tests and analyses of
the remotely operated and
check valves identified in
Table 2.7.1.2-2 as having an
active safety function will be
performed that demonstrate
the capability of the valve to
operate under expected
ranges of fluid flow,
differential pressure,
electrical conditions, and
temperature conditions up to
and including design-basis
conditions.

9.a.i A report exists and concludes
that each remotely operated and
check valve identified in Table
2.7.1.2-2 as having an active
safety function changes position
as identified in Table 2.7.1.2-2
under expected ranges of fluid
flow, differential pressure,
electrical conditions, and
temperature conditions up to and
including design-basis
conditions.

9.a.ii Tests of the as-built remotely
operated and check valves
identified in Table 2.7.1.2-2
as having an active safety
function will be performed
under preoperational flow,
differential pressure, and
temperature conditions.

9.a.ii Each as-built remotely operated
and check valve identified in
Table 2.7.1.2-2 as having an
active safety function changes
position as identified in Table
2.7.1.2-2 under preoperational
test conditions.

9.a.iii Inspections will be
performed of the as-built
remotely operated and
check valves identified in
Table 2.7.1.2-2 as having an
active safety function.

9.a.iii Each as-built remotely operated
and check valve identified in
Table 2.7.1.2-2 as having an
active safety function is bounded
by the type tests, or a
combination of type tests and
analyses.

Tier 1

2.7-19

Revision 4




2.7PL

ANT SYSTEMS

US-APWR Design Control Document

Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 8 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

the remotely operated
valves, identified in Table
2.7.1.2-2, assume the
indicated loss of motive
power position.

9.b Deleted 9.b.i Deleted 9.b.i Deleted
9.b.ii Deleted 9.b.ii Deleted
9.b.iii Deleted 9.b.iii Deleted
9.c Deleted 9.c Deleted 9.c Deleted
9.d After loss of motive power, 9.d Tests of the as-built remotely 9.d Upon loss of motive power,

operated valves identified in
Table 2.7.1.2-2 will be
performed under the conditions
of loss of motive power.

each as-built remotely
operated valve identified in
Table 2.7.1.2-2 assumes the
indicated loss of motive power
position.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 9 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

the as-built S-VDU and the
as-built O-VDU in the MCR for
retrievability of the displays
identified in Table 2.7.1.2-4.

9.e Deleted 9.e.i Deleted 9.e.i Deleted
9.e.ii Deleted 9.e.ii Deleted
9.e.iii Deleted 9.e.iii Deleted
10. Alarms and displays 10.i Inspection will be performed 10.i Alarms identified in Table
identified in Table 2.7.1.2-4 on the as-built A-VDU in the 2.7.1.2-4 can be retrieved on
are provided in the MCR. MCR for retrievability of the the as-built A-VDU in the
alarms identified in Table MCR.
2.7.1.2-4.
10.ii Inspection will be performed on | 10.ii Displays identified in Table

2.7.1.2-4 can be retrieved on
the as-built S-VDU and the
as-built O-VDU in the MCR.
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Table 2.7.1.2-5

Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 10 of 12)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

11. Alarms, displays, and controls
identified in Table 2.7.1.2-4

are provided in the RSC.

11.i  Inspection will be performed 11.i  Alarms identified in Table
on the as-built O-VDU in the 2.7.1.2-4 can be retrieved on
RSC for retrievability of the the as-built O-VDU in the
alarms identified in Table RSC.
2.71.2-4.

11.ii  Inspection will be performed 11.ii Displays identified in Table
on the as-built S-VDU and the 2.7.1.2-4 can be retrieved on
as-built O-VDU in the RSC for the as-built S-VDU and
retrievability of the displays as-built O-VDU in the RSC.
identified in Table 2.7.1.2-4.

11.iii  Tests will be performed for 11.iii RSC controls for the
RSC control capability of the equipment, identified in
equipment, identified in Table Table 2.7.1.2-4, on the
2.7.1.2-4, on the as-built as-built S-VDU provide the
S-VDU. necessary output from the

PSMS to operate the
respective equipment.

11.iv Tests will be performed on the | 11.iv Controls on the as-built

as-built equipment, identified
in Table 2.7.1.2-4, using
controls on the as-built O-VDU
in the RSC.

O-VDU in the RSC operate
each as-built component
identified in Table 2.7.1.2-4
with an RSC control
function.
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Table 2.7.1.2-5

Acceptance Criteria (Sheet 11 of 12)

Main Steam Supply System Inspections, Tests, Analyses, and

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

12.

The piping identified in Table
2.7.1.2-3 as designed for leak
before break (LBB) meets the
LBB criteria, or an evaluation
is performed of the protection
from the dynamic effects of a
rupture of the line.

12.

Inspections and analyses of
the as-built piping identified in
Table 2.7.1.2-3 will be
performed.

12.

For piping identified in Table
2.7.1.2-3 that meets the LBB
criteria, an LBB evaluation
report exists and concludes
that the LBB acceptance
criteria are met by the
as-built piping identified in
Table 2.7.1.2-3 including
material and material
specifications, pipe
geometry, support location
and their characteristics,
location and weight of
components such as valves.

For piping identified in Table
2.7.1.2-3 as a candidate for
LBB but does not meet LBB
criteria, an as-designed pipe
break hazard analysis
report(s) exists and
concludes that for each
postulated piping failure:

i.Piping stresses in the
containment penetration
area are within allowable
stress limits,

ii.Pipe whip restraints and jet
shield designs can mitigate
pipe break loads,

iii.Loads on safety-related
SSCs are within design
load limits.

iv.The safety related SSCs
are protected against or
are qualified to withstand
the environmental effects
of postulated failures.
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 12 of 12)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
13.a The MSSVs identified in 13.a.i Inspections of the MSSVs 13.a.i The minimum capacity for
Table 2.7.1.2-2 provide identified in Table 2.7.1.2-2 will each MSSV identified in
overpressure protection for be performed to confirm that Table 2.7.1.2-2 is greater
the secondary side of the the value of the ASME Code than or equal to 884,000
steam generators and for nameplate rating is greater Ib/hr at design pressure.
pressure boundary than or equal to system relief
components in the MSS. requirements.
13.a.ii Tests in accordance with 13.a.ii The set pressure of MSSVs,
ASME Code Section Il of the identified in Table 2.7.1.2-2,
MSSVs identified in Table meet the following criteria:
2.7.1.2-2 will be performed to First stage: 1185 psig+ 1%

confirm set pressure. Second stage: 1215 psig +

1%
Third stage: 1244 psig* 1%

13.b During design basis events, 13.b.i Deleted. 13.b.i Deleted.
g’;swl\gi\?w:l-mlts SG 13.b.ii Inspections will be performed 13.b.ii The as-built flow restrictor
on the area of the as-built within each SG main steam
flow restrictor within the SG line outlet nozzle does not
main steam outlet nozzles. exceed 1.4 sq. ft.

14. The MSIVs and MSBIVs 14.  Tests will be performed usinga | 14. The as-built MSIVs and
identified in Table 2.7.1.2-2 simulated test signal to MSBIVs identified in Table
close within the required demonstrate that as-built 2.7.1.2-2 close within the
response time. MSIVs and MSBIVs identified following times after

in Table 2.7.1.2-2 close within receiving a simulated signal
the required response time under preoperational test
under preoperational test conditions:

conditions.

MSIVs close within 5
seconds.

MSBIVs close within 5
seconds.
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2.71.3 Main Condenser

This component does not require ITAAC.
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2714 Main Condenser Evacuation System (MCES)

This system does not require ITAAC.
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2.7 PLANT SYSTEMS US-APWR Design Control Document

2715 Gland Seal System (GSS)

This system does not require ITAAC.
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271.6 Turbine Bypass System (TBS)

This system does not require ITAAC.
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2717 Circulating Water System (CWS)

This system does not require ITAAC.
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2718 Condensate Polishing System (CPS)

This system does not require ITAAC.

Tier 1 2.7-31 Revision 4



2.7 PLANT SYSTEMS US-APWR Design Control Document

2719 Condensate and Feedwater System (CFS)
2.71.91 Design Description

The safety-related function of the CFS is to provide containment and feedwater isolation
following design basis accidents and after receipt of an isolation signal. The containment isolation
function is described in Section 2.11.2. The CFS provides feedwater to the SGs during startup,
during shutdown from power, at power levels up to the rated power, and during plant transients.

CFS equipment and piping are located in the containment, the reactor building and the turbine
building. Figure 2.7.1.9-1 illustrates the main feedwater lines, showing the arrangement of the
safety-related CFS components. Table 2.7.1.9-1 also provides a tabulation of the location of CFS
equipment. The CFS includes both the condensate system (CDS) and the feedwater system
(FWS).

1.a The functional arrangement of the CFS is as described in the Design Description of
Subsection 2.7.1.9.1 and in Table 2.7.1.9-1 and as shown in Figure 2.7.1.9-1.

1.b Each mechanical division of the CFS as shown in Figure 2.7.1.9-1 is physically separated
from the other divisions so as not to preclude accomplishment of the safety function.

2.a.i The ASME Code Section Il components of the CFS, identified in Table 2.7.1.9-2, are
fabricated, installed and inspected in accordance with ASME Code Section lli
requirements.

2.a.ii The ASME Code Section lll components of the CFS identified in Table 2.7.1.9-2 are
reconciled with the design requirements.

2.b.i The ASME Code Section lll piping of the CFS, including supports, identified in Table
2.7.1.9-3 is fabricated, installed, and inspected in accordance with ASME Code Section Il
requirements.

2.b.ii  The ASME Code Section lll piping of the CFS, including supports, identified in Table
2.7.1.9-3 is reconciled with the design requirements.

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.7.1.9-2, meet ASME Code Section Il requirements for non-destructive examination of
welds.

3.b Pressure boundary welds in ASME Code Section lll piping, identified in Table 2.7.1.9-3,
meet ASME Code Section Il requirements for non-destructive examination of welds.

4.a The ASME Code Section Il components, identified in Table 2.7.1.9-2, retain their
pressure boundary integrity at their design pressure.

4.b The ASME Code Section lll piping, identified in Table 2.7.1.9-3, retains its pressure
boundary integrity at its design pressure.
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5.a The seismic Category | equipment identified in Table 2.7.1.9-2 can withstand seismic
design basis loads without loss of safety function.

5.b The seismic Category | piping, including supports, identified in Table 2.7.1.9-3 can
withstand seismic design basis loads without a loss of its safety function.

6.a The Class 1E equipment identified in Table 2.7.1.9-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, during,
and following a design basis accident without loss of safety function for the time required
to perform the safety function.

6.b Class 1E equipment, identified in Table 2.7.1.9-2, is powered from its respective Class 1E
division.

6.c Separation is provided between redundant divisions of CFS Class 1E cables and
between Class 1E cables and non-Class 1E cables.

7. Deleted

8.a Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.7.1.9-4.

8.b The remotely operated valves identified in Table 2.7.1.9-2 as having PSMS control
perform an active safety function after receiving a signal from PSMS.

8.c Main feedwater isolation valves (MFIVs), main feedwater regulation valves (MFRVSs),
main feedwater bypass regulation valves (MFBRVs), and steam generator water filling
control valves (SGWFCVs), identified in Table 2.7.1.9-2, isolate feedwater to limit the
mass and energy release to containment.

9.a The valves, identified in Table 2.7.1.9-2 as having an active safety function can perform
an active safety function to change position as indicated in the table under expected
ranges of fluid flow, differential pressure, electrical conditions, and temperature conditions
up to and including design-basis conditions.

9.b After loss of motive power, the remotely operated valves, identified in Table 2.7.1.9-2,
assume the indicated loss of motive power position.

10. Alarms and displays identified in Table 2.7.1.9-4 are provided in the MCR.
1. Alarms, displays and controls identified in Table 2.7.1.9-4 are provided in the RSC.

2.7.1.9.2 Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.7.1.9-5 describes the ITAAC for the CFS.

The ITAAC associated with the CFS equipment, components and piping that comprise a portion
of the CIS are described in Table 2.11.2-2.
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Table 2.7.1.9-1 Condensate and Feedwater System Location of Equipment and Piping

System and Components Location
Main Feedwater Isolation Valves Reactor Building
Main Feedwater Regulation Valves Reactor Building
Main Feedwater Bypass Regulation Valves Reactor Building
Steam Generator Water Filling Control Valves Reactor Building
Main Feedwater Check Valves Reactor Building
The portion of the FWS piping from the SGs inlets outward through the Containment and Reactor
containment up to and including the MFIVs. Building
e o e ™" P | oo g
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Table 2.7.1.9-2 Condensate and Feedwater System Equipment Characteristics (Sheet 1 of 2)
. Loss of
ASME Code . Remotely Class 1E/ Active -
. ] Seismic PSMS Motive
Equipment Name Tag No. Section lll Operated Qual. For Safety
Category | . Control . Power
Class Valve Harsh Envir. Function e
Position
Main
Feedwater
Main Feedwater Isolation FWS-SMV-512 Isolation Transfer
Valves AB.C.D 2 Yes Yes Yes/Yes Closed Closed
Remote
Manual
Main
Feedwater
Main Feedwater Regulation FWS-FCV-510, Isolation Transfer
Valves 520, 530, 540 3 Yes Yes Yes/Yes Closed Closed
Remote
Manual
Main
Feedwater
Main Feedwater Bypass FWS-FCV-511, Isolation Transfer
Regulation Valves 521, 531, 541 3 Yes Yes Yes/Yes Closed Closed
Remote
Manual
Main
Feedwater
Steam Generator Water FWS-LCV-610, Isolation Transfer
Filling Control Valves 620, 630, 640 3 ves Yes Yes/Yes Closed Closed
Remote
Manual
Main Feedwater Check FWS-VLV-511 3 Yes No i i Transfer i
Valves AB,CD Closed
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Table 2.7.1.9-2 Condensate and Feedwater System Equipment Characteristics (Sheet 2 of 2)
. Loss of
ASME Code . Remotely Class 1E/ Active -
. . Seismic PSMS Motive
Equipment Name Tag No. Section lll Operated Qual. For Safety
Category | . Control . Power
Class Valve Harsh Envir. Function i
Position
FWS-LT-510,
511, 512, 513,
Steam Generator Water 520, 521, 522, i Yes i Yes/ Yes i i i
Level (Narrow Range) 523, 530, 531,
532, 533, 540,
541, 542, 543,
Steam Generator Water FWS-LT-514, i Yes i Yes/ Yes i i i
Level (Wide Range) 524,534, 544
Note: Dash (-) indicates not applicable
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Table 2.7.1.9-3 Condensate and Feedwater System Piping Characteristics

o ASME Code Leak Seismic
Pipe Line Name Section lll Class Before Category |
Break gory

The portion of the FWS piping from the SGs
inlets outward through the containment up to 2 No Yes
and including the MFIVs.
The piping upstream of MFIVs to the first
piping restraint at the interface between the 3 No Yes
reactor building and turbine building.

Table 2.7.1.9-4 Condensate and Feedwater System Equipment Alarms, Displays, and

Control Functions

. MCR/RSC MCR MCR/RSC RSC
Equipment/Instrument Name Alarm Displa Control Displa
play Function play
Main Feedwater Isolation Valves
No Yes Yes Yes
(FWS-SMV-512A, B, C, D)
Main Feedwater Regulation Valves
No Yes Yes Yes
(FWS-FCV-510, 520, 530, 540)
Main Feedwater Bypass Regulation Valves
No Yes Yes Yes
(FWS-FCV-511, 521, 531, 541)
Steam Generator Water Filling Control Valves
No Yes Yes Yes
(FWS-LCV-610, 620, 630, 640)
Steam Generator Water Level (Wide Range)
Yes Yes No Yes
(FWS-LT-514, 524, 534, 544)
Steam Generator Water Level (Narrow Range)
(FWS-LT-510, 511, 512, 513, 520, 521, 522, 523, Yes Yes No Yes
530, 531, 532, 533, 540, 541, 542, 543)
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 1 of 8)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

CFS as shown in Figure
2.7.1.9-1 is physically
separated from the other
division so as not to preclude
accomplishment of the safety
function.

as-built CFS will be performed.

1.a The functional arrangement of |1.a Inspection of the as-built CFS [1.a The as-built CFS conforms to the
the CFS is as described in the will be performed. functional arrangement as
Design Description of described in the Design
Subsection 2.7.1.9.1 and in Description of Subsection
Table 2.7.1.9-1 and as shown in 2.7.1.9.1 and in Table 2.7.1.9-1
Figure 2.7.1.9-1. and as shown in Figure 2.7.1.9-1.
1.b  Each mechanical division of the |1.b Inspections and analysis of the [1.b A report exists and concludes that

each mechanical division of the
as-built CFS as shown in Figure
2.7.1.9-1 is physically separated
from other mechanical divisions of
the system by spatial separation,
barriers, or enclosures so as to
assure that the functions of the
safety-related system are
maintained considering postulated
dynamic effects (i.e., missile and
pipe break hazard), internal
flooding and fire..

2.a.i

The ASME Code Section lll
components of the CFS,
identified in Table 2.7.1.9-2, are
fabricated, installed and
inspected in accordance with
ASME Code Section Il
requirements.

2.a.i Inspection of the as-built ASME

Code Section Ill components of
the CFS identified in Table
2.7.1.9-2, will be performed.

2.a.i The ASME Code Section Il data

report(s) (certified, when required
by ASME Code) and inspection
reports (including N-5 Data
Reports where applicable) exist
and conclude that the as-built
ASME Code Section IlI
components of the CFS identified
in Table 2.7.1.9-2 are fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.
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2.a.ii

The ASME Code Section lll
components of the CFS
identified in Table 2.7.1.9-2 are
reconciled with the design
requirements.

2.a

.ii A reconciliation analysis of the
components identified in Table
2.7.1.9-2 using as-designed
and as-built information and
ASME Code Section Il design
report(s) (NCA-3550) will be
performed.

2.a.ii The ASME Code Section Il

design report(s) (certified, when
required by ASME Code) exist
and conclude that design
reconciliation has been completed
in accordance with the ASME
Code, for the as-built ASME Code
Section lll components of the CFS
identified in Table 2.7.1.9-2. The
report documents the results of
the reconciliation analysis.

piping of the CFS, including
supports, identified in Table
2.7.1.9-3 is reconciled with the
design requirements.

2.b.i The ASME Code Section IlI 2.b.i Inspection of the as-built ASME (2.b.i The ASME Code Section Il data
piping of the CFS, including Code Section Il piping of the report(s) (certified when required
supports, identified in Table CFS, including supports, by ASME Code) and inspection
2.7.1.9-3, is fabricated, identified in Table 2.7.1.9-3, will reports (including N-5 Data
installed, and inspected in be performed. Reports where applicable) exist
accordance with ASME Code and conclude that the as-built
Section Il requirements. ASME Code Section Il piping of

the CFS, including supports,
identified in Table 2.7.1.9-3 is
fabricated, installed, and
inspected in accordance with
ASME Code Section llI
requirements.

2.b.ii The ASME Code Section llI 2.b.ii A reconciliation analysis of the [2.b.ii The ASME Code Section Ill design

piping of the CFS, including
supports, identified in Table
2.7.1.9-3, using as-designed
and as-built information and
ASME Code Section Il design
report(s) (NCA-3550) will be
performed.

report(s) (certified, when required
by ASME Code) exist and
conclude that design
reconciliation has been completed
in accordance with the ASME
Code, for the as-built ASME Code
Section Il piping of the CFS,
including supports, identified in
Table 2.7.1.9-3. The report
documents the results of the
reconciliation analysis.
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piping, identified in Table
2.7.1.9-3, retains its pressure
boundary integrity at its design
pressure.

performed on the as-built
piping, identified in Table
2.7.1.9-3, required by the
ASME Code Section Ill to be
hydrostatically tested.

3.a Pressure boundary welds in 3.a Inspections of the as-built 3.a The ASME Code Section Il code
ASME Code Section Ill pressure boundary welds in reports exist and conclude that
components, identified in Table ASME Code Section Il the ASME Code Section Il
2.7.1.9-2, meet ASME Code components identified in requirements are met for
Section Il requirements for Table 2.7.1.9-2, will be non-destructive examination of
non-destructive examination of performed in accordance with the as-built pressure boundary
welds. the ASME Code Section Il welds in ASME Code Section I

components identified in Table
2.7.1.9-2.

3.b  Pressure boundary welds in 3.b Inspections of the as-built 3.b  The ASME Code Section Il code
ASME Code Section Ill piping, pressure boundary welds in reports exist and conclude that
identified in Table 2.7.1.9-3, meet ASME Code Section Il piping the ASME Code Section IlI
ASME Code Section Il identified in Table 2.7.1.9-3 requirements are met for
requirements for non-destructive will be performed in non-destructive examination of
examination of welds. accordance with the ASME the as-built pressure boundary

Code Section 111 welds in ASME Code Section I
piping identified in Table
2.7.1.9-3.

4.a The ASME Code Section Ill 4.a A hydrostatic test will be 4.a ASME Code Data Report(s) exist
components, identified in Table performed on the as-built and conclude that the results of
2.7.1.9-2, retain their pressure components, identified in the hydrostatic test of the as-built
boundary integrity at their design Table 2.7.1.9-2, required by components identified in Table
pressure. the ASME Code Section Ill to 2.7.1.9-2 as ASME Code Section

be hydrostatically tested. Il conform to the requirements of
the ASME Code Section lll.
4.b The ASME Code Section llI 4.b A hydrostatic test will be 4b ASME Code Data Report(s) exist

and conclude that the results of
the hydrostatic test of the as-built
piping identified in Table 2.7.1.9-3
as ASME Code Section lll
conform to the requirements of
the ASME Code Section Ill.
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5.a The seismic Category |
equipment identified in Table
2.7.1.9-2 can withstand seismic
design basis loads without loss of
safety function.

5.a.i Inspections will be performed to
verify that the as-built seismic
Category | equipment identified
in Table 2.7.1.9-2 is located in a
seismic Category | structure.

5.a.i The as-built seismic Category |
equipment identified in Table
2.7.1.9-2 is located in a seismic
Category | structure.

5.a.ii Type tests, analyses, or a
combination of type tests and
analyses of seismic Category |
equipment identified in Table
2.7.1.9-2 will be performed
using analytical assumptions, or
will be performed under
conditions, which bound the
seismic design basis
requirements.

5.a.ii A report exists and concludes
that the seismic Category |
equipment identified in Table
2.7.1.9-2 can withstand seismic
design basis loads without loss
of safety function.

5.a.iii Inspections and analyses will
be performed to verify that the
as-built seismic Category |
equipment identified in Table
2.7.1.9-2, including anchorages,
is seismically bounded by the
tested or analyzed conditions.

5.a.iii A report exists and concludes
that the as-built seismic
Category | equipment identified
in Table 2.7.1.9-2, including
anchorages, is seismically
bounded by the tested or
analyzed conditions.

5.b  The seismic Category | piping, |5.b.i Inspections will be performed to |5.b.i The as-built seismic Category |
including supports, identified in verify that the as-built seismic piping, including supports,
Table 2.7.1.9-3 can withstand Category | piping, including identified in Table 2.7.1.9-3 is
seismic design basis loads supports, identified in Table supported by a seismic
without a loss of its safety 2.7.1.9-3 is supported by a Category | structure(s).
function. seismic Category | structure(s).

5.b.ii Inspections and analyses will be |5.b.ii A report exists and concludes

performed to verify that the that the as-built seismic
as-built seismic Category | Category | piping, including
piping, including supports, supports, identified in Table
identified in Table 2.7.1.9-3 can 2.7.1.9-3 can withstand seismic
withstand seismic design basis design basis loads without a
loads without a loss of its safety loss of its safety function.
function.
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6.a The Class 1E equipment identified

in Table 2.7.1.9-2 as being
qualified for a harsh environment
can withstand the environmental
conditions that would exist before,
during, and following a design
basis accident without loss of
safety function for the time
required to perform the safety
function.

6.a.i Type tests or a combination of
type tests and analyses using
the design environmental
conditions, or under the
conditions which bound the
design environmental
conditions, will be performed
on Class 1E equipment
identified in Table 2.7.1.9-2 as
being qualified for a harsh
environment.

6.a.i An equipment qualification data
summary report exists and
concludes that the Class 1E
equipment identified in Table
2.7.1.9-2 as being qualified for a
harsh environment can
withstand the environmental
conditions that would exist
before, during, and following a
design basis accident without
loss of safety function for the
time required to perform the
safety function.

6.a.ii Inspection will be performed of
the as-built Class 1E
equipment identified in Table
2.7.1.9-2 as being qualified for
a harsh environment and the
associated wiring, cables, and
terminations located in a harsh
environment.

6.a.ii The as-built Class 1E equipment
and the associated wiring,
cables, and terminations
identified in Table 2.7.1.9-2 as
being qualified for a harsh
environment are bounded by
type tests or a combination of

type tests and analyses.

6.b

Class 1E equipment, identified in
Table 2.7.1.9-2, is powered from
its respective Class 1E division.

6.b A test will be performed on
each division of the as-built
Class 1E equipment identified
in Table 2.7.1.9-2 by providing
a simulated test signal only in
the Class 1E division under
test.

6.b The simulated test signal exists
at the as-built Class 1E
equipment identified in Table
2.7.1.9-2 under test.

6.c

Separation is provided between

redundant divisions of CFS Class
1E cables, and between Class 1E
cables and non-Class 1E cables.

6.c Inspections of the as-built Class
1E divisional cables will be
performed.

6.c Physical separation or electrical
isolation is provided in
accordance with RG 1.75,
between the as-built cables of
redundant CFS Class 1E
divisions and between Class 1E
cables and non-Class 1E
cables.

7.

Deleted.

7. Deleted.

7. Deleted.
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8.a Controls are provided in the 8.a.i Tests will be performed for 8.a.i MCR controls for the remotely
MCR to open and close the MCR control capability of the operated valves, identified in
remotely operated valves remotely operated valves, Table 2.7.1.9-4, on the as-built
identified in Table 2.7.1.9-4. identified in Table 2.7.1.9-4, S-VDU provide the necessary

on the as-built S-VDU. output from the PSMS to open
and close the respective
valves.

8.a.ii Tests will be performed on 8.a.ii Controls on the as-built

the as-built remotely O-VDU in the MCR open and

operated valves identified in close the as-built remotely

Table 2.7.1.9-4 using operated valves identified in

controls on the as-built Table 2.7.1.9-4 with the MCR

O-VDU in the MCR. control function.

8.b The remotely operated valves 8.b Tests will be performed on 8.b The as-built remotely operated
identified in Table 2.7.1.9-2 as the as-built remotely valves identified in Table
having PSMS control perform operated valves identified in 2.7.1.9-2 as having PSMS
an active safety function after Table 2.7.1.9-2 as having control perform the active
receiving a signal from PSMS. PSMS control using function identified in the table

simulated signals. after receiving a simulated
signal.

8.c Main feedwater isolation valves | 8.c Tests will be performed to 8.c The as-built MFIVs, MFRVs,
(MFIVs), main feedwater verify as-built MFIVs, MFBRVs and SGWFCVs
regulation valves (MFRVs), MFRVs, MFBRVs and identified in Table 2.7.1.9-2
main feedwater bypass SGWEFCVs identified in Table close within 5 seconds after
regulation valves(MFBRVs), 2.7.1.9-2 close within the receiving a simulated signal.
and steam generator water required response time using
filling control valves simulated signals.

(SGWFCVs), identified in Table
2.7.1.9-2, isolate feedwater to
limit the mass and energy
release to containment.
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9.a The valves, identified in Table
2.7.1.9-2 as having an active
safety function can perform
an active safety function to
change position as indicated
in the table under expected
ranges of fluid flow,
differential pressure, electrical
conditions, and temperature
conditions up to and including
design-basis conditions.

9.a.i Type tests or a combination of
type tests and analyses of the
valves identified in Table
2.7.1.9-2 as having an active
safety function will be performed
that demonstrate the capability
of the valve to operate under
expected ranges of fluid flow,
differential pressure, electrical
conditions, and temperature
conditions up to and including
design-basis conditions.

9.a.i Areport exists and concludes
that each valve identified in
Table 2.7.1.9-2 as having an
active safety function
changes position as identified
in Table 2.7.1.9-2 under
expected ranges of fluid flow,
differential pressure,
electrical conditions, and
temperature conditions up to
and including design-basis
conditions.

9.a.ii Tests of the as-built valves 9.a.ii Each as-built valve identified
identified in Table 2.7.1.9-2 as in Table 2.7.1.9-2 as having
having an active safety function an active safety function
will be performed under changes position as identified
preoperational flow, differential in Table 2.7.1.9-2 under
pressure, and temperature preoperational test
conditions. conditions.

9.a.iii Deleted 9.a.iii Deleted |

9.a.iv Inspections will be performed of
the as-built valves identified in
Table 2.7.1.9-2 as having an
active safety function.

9.a.iv Each as-built valve identified
in Table 2.7.1.9-2 as having
an active safety function is
bounded by the type tests, or
a combination of type tests
and analyses.

9.b After loss of motive power, the
remotely operated valves,
identified in Table 2.7.1.9-2,
assume the indicated loss of
motive power position.

9.b Tests of the as-built remotely
operated valves identified in
Table 2.7.1.9-2 will be
performed under the conditions

of loss of motive power.

9.b  Upon loss of motive power,
each as-built remotely
operated valve identified in
Table 2.7.1.9-2 assumes the
indicated loss of motive

power position.
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10. Alarms and displays identified in
Table 2.7.1.9-4 are provided in
the MCR.

10.i

Inspection will be performed
on the as-built A-VDU in the
MCR for retrievability of the
alarms identified in Table
2.7.1.94.

10.i Alarms identified in Table
2.7.1.9-4 can be retrieved on
the as-built A-VDU in the
MCR.

10.ii

Inspection will be
performed on the as-built
S-VDU and the as-built
0O-VDU in the MCR for
retrievability of the displays

identified in Table 2.7.1.9-4.

10.ii Displays identified in Table
2.7.1.9-4 can be retrieved on
the as-built S-VDU and the
as-built O-VDU in the MCR.

11.  Alarms, displays and controls
identified in Table 2.7.1.9-4 are
provided in the RSC.

11.i Inspection will be performed | 11.i Alarms identified in Table
on the as-built O-VDU in 2.7.1.9-4 can be retrieved on
the RSC for retrievability of the as-built O-VDU in the
the alarms identified in RSC.

Table 2.7.1.9-4.

11.ii Inspection will be 11.ii Displays identified in Table
performed on the as-built 2.7.1.9-4 can be retrieved on
S-VDU and the as-built the as-built S-VDU and the
O-VDU in the RSC for as-built O-VDU in the RSC.
retrievability of the displays
identified in Table 2.7.1.9-4.

11.iii  Tests will be performed for | 11.iii RSC controls for the
RSC control capability of equipment, identified in Table
the equipment, identified in 2.7.1.9-4, on the as-built
Table 2.7.1.9-4, on the S-VDU provide the necessary
as-built S-VDU. output from the PSMS to

operate the respective
equipment.

11.iv Tests will be performed on 11.iv Controls on the as-built

the as-built equipment,
identified in Table 2.7.1.9-4,
using controls on the
as-built O-VDU in the RSC.

O-VDU in the RSC operate
the as-built equipment
identified in Table 2.7.1.9-4
with an RSC control function.
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2.7.1.10 Steam Generator Blowdown System (SGBDS)
2711041 Design Description

The SGBDS includes a safety-related function of isolating the secondary side of the SG using
two isolation valves in series in the blowdown line from each SG. This maintains the SG as a
heat sink for achieving safe shutdown or mitigating the consequences of a design basis accident.

The SGBDS also performs a containment isolation function, as described in Section 2.11.2, for
the SGBDS lines penetrating the containment.

The safety related portions of the SGBDS equipment and piping are located in the containment
and the reactor building(R/B). Seismic Category | piping identified in Table 2.7.1.10-2 is also
located in the containment and the R/B.

1. The functional arrangement of the steam generator blowdown system is as described in
the Design Description of Subsection 2.7.1.10.1 and as shown in Figure 2.7.1.10-1.

2.a.i The ASME Code Section Ill components of the SGBDS, identified in Table 2.7.1.10-1, are
fabricated, installed, and inspected in accordance with ASME Code Section Il
requirements.

2.a.ii  The ASME Code Section Il components of the SGBDS identified in Table 2.7.1.10-