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1.0 Introduction
1.1 Definitions

The following definitions apply to terms 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 caiculation, mathematical computation, or engineering or technical evaluation.
Engineering or technical evaluations could include, but are not limited to, comparisons with operating
experience or design of similar structures, systems, or components.

As-built means the physical properties of a structure, system, or component following the completion
of its installation or construction activities at its final location at the plant site.

Cable means an electrical conductor with or without insulation, or a combination of insulated
electrical conductors.

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.

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

Functional Arrangement (for a system) means the major components, interconnections between
major components, and connections to other systems that collectively provide the service for which the
system is intended.

Heavy Load means a load whose weight is greater than the combined weight of a single spent fuel
assembly and its handling device.

Inspect or Inspection means visual observations, physical examinations, or reviews of records based
on visual observation or physical examination that compare the structure, system, or component
condition to one or more design commitments. Examples include walkdowns, configuration checks,
measurements of dimensions, or nondestructive examinations.

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

L, is the maximum allowable contzinment leakage as defined in 10 CFR 50 Appendix J.

1.041
@ Westinghouse m\ap600UTAACS rev2 new\t01 wpt: 110796



Certified Design Material

INTRODUCTION
Revision: 2
Effective: 10/31/96

APGOO

Qualified for Harsh Environment means that equipment can withstand the environmental conditions
that would exist before, during, and following a design basis accident without loss of its safety
function, for the time required to perform the safety function.

Safe Shutdown refers to a plant condition where the reactor is subcritical with adequate coolant
inventory and core cooling, and a coolant temperature less than 420°F.

Safety-related is a classification applied to items relied upon to remain functional during or following
a design basis event to provide a safety-related function. Safety-related also applies to documentation
and services affeciing a safety-related item.

Sensor means a transmitter, resistance temperature detector, thermocouple or other transducer plus
associated cables, connectors, preamplifiers, reference junction boxes, or other signal processing
equipment that is located in the immediate proximity of the sensor and subject to the same
environmental conditions.

Test means the actuation, operation, or establishment of specified conditions to evaluate the

performance or integrity of as-built structures, systems, or components, unless explicitly stated
otherwise.

Transfer Open (Closed) means to move from a closed (open) position to an open (closed) position.

Type Test means a test on one or more sample components of the same type and manufacturer to
qualify other components of the same type and manufacturer. A type test is not necessarily a test of
the as-buili struciures, cystems, or components.

UA of a heat exchanger means the product of the i.eat transfer coefficient and the surface area.

1.0-2
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1.2 General Provisions

The following general provisions are applicable to the design descriptions and associated ITAAC.

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 functions as discussed or depicted in the design description
or accompanying figures.

If an inspections, tests, or analyses (ITA) requirement does not specify the temperature or other
conditions under which a test must be run, then the test conditions are not constrained.

When the term "operate,” "operates,” or "operation” is used with respect to an item discussed in the
acceptance criteria, it refers to the actuation and running of the item. When the term "exist," "exists,"
or "existence” is used with respect to an item discussed in the acceptance criteria, it means that the
item 1is present and meets the design commitment.

Implementation of ITAAC

The ITAACs are provided in tables with the following three-column format:

Design Inspections, Acceptance
Commitment Tests, Analyses Criteria

Each design commitment in the left-hand column of the ITAAC tables has an associated ITA
requirement 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 operating license for those ITAACs that do not
necessarily pertain to as-installed equipment). Additionally, an ITA may be performed as part of the
activities that are required to be performed under 10 CFR Part 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.

1.0-3
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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 (for example, to explain automatic features
for opening or closing valves or breakers upon off-normal conditions). Such discussions shall not be
construed as requiring operators during operation to take any particular action (for example, to
maintain valves or breakers in a particular position during normal operation).

Interpretation of Figures

In many but not all cases, the design descriptions in Section 2 include one or more figures. The
figures may represent a functional diagram, general structural representasion, or another general
illustration. For instrumentation and control (1&C) systems, figures also represent aspects of the
relevant logic of the system or part of the system. Unless specified explicitly, the figures are not
indicative of the scale, location, dimensions, shape, or spatial relationships of as-built structures,
systems. and components. In particular, the as-built attributes of structures, systems, and components
may vary from the attributes depicted on the figures, provided that those safety functions discussed in
the design description pertaining to the figure are not adversely affected.

1.0-4
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1.3 Figure Legend

The conventions used in this section are for figures described in the design description. The figure
legend is provided for information and is not part of the Certified Design Material

VALVES
Volve >4
Check Valve L1

Relief Vaive ?

‘ VALVE OPERATORS

Operotor Of Unspecified Type

Motor Operator

= 4]

Solenoid Operator

]

I

Pneumatic /Hydroulic Operator

Pneumatic Operator

=

‘ Squib Vaive

1.0-5
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MECHANICAL EQUIPMENT

Centrifugal Pump

Pump Type Not Specified

Tank

Centrifugal Fan

Axial Fon

Heot Exchanger

Vent

Drain

Pipe Cap

Blind Flange

[J

O
S
R
&

i
—

(W) westinghase
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DAMPERS

Grovity Or Manually Operated Damper

YZZZ

Remotely Operoted Damper

| 777. 34

ELECTRICAL EQUIPMENT

Battery =
Circuit Breaker o W
Disconnect Switch i
Isolation
Tronsformer AAA
M

¢
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MISCELLANEOUS
A System Or Component That Is Not fo e
Part Of A Defined System l____.___]
Containment Penetration {“}

ASME CODE CLASS BREAK

An ASNE Code class break is identified by o single line to the designated location
for the closs breck, ns shown in the example below (see note 1).

[ASME CODE SECTION Il CLASS |

(2N

1. The header, "ASME Code Section lll Class’, must appear ot least once on each
figure on which ASME closs breaks ore shown, but need not appeor ot every class
break shown on o figure.

[N] indicates Non-ASME Code Section i

1.0-8
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1.4 List of Acronyms and Abbreviations

The acronyms presented in this section are used in the Certified Design Material. The acronyms are
provided for information and are not part of the Certified Design Material.

ac Alternating Current

AC Acceptance Criteria

ACC Accumulator

ADS Automatic Depressunization System

AHU Air Handling Units

ASME American Society of Mechanical Engineers
ATWS Anticipated Transient Without Scram

BEACON Best Estimate Analyzer for Core Operations - Nuclear
BOL Beginning of Life

BOP Balance of Plant

BTU British Thermal Unit

CAS Compressed Air System

CCS Component Cooling Water Systern

CFR Code of Federal Regulations

CIlv Containment Isolation Valve

CL Cold Leg

CMT Core Makeup Tank

CNS Containment System

COL Combined Operating License

CRD Control Rod Drive

CRDM Control Rod Drive Mechanism

CST Condensate Storage Tank

CVS Chemical and Volume Control System

DAC Design Acceptance Criteria

DAS Diverse Actuation System

DBA Design Basis Accident

dc Direct Current

DC Design Commitment

DDS Data Display and Processing System

DNB Departure from Nucleate Boiling

DNBR Departure form Nucleate Boiling Ratio

DOS Standby Diesel and Auxiliary Boiler Fuel Oil System
DPU Distributed Processing Unit

D-RAP Design Reliability Assurance Program

DVI Dirsct /essel Injection

DWS Demuae icd Water Transfer and Storage System
ECS Main ac Power § 'stem

EDS Non-Class 1£ dc and Uninterruptible Power Supply System
EFPD Effecuve Fall Power Days

1.0-8
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List of Acronyms and Abbreviations (cont)

ELS Plant Lighting System

EMI Electromagnetic Interference

EOF Emergency Offsite Facility

ERF Emergency Response Facility

ESF Emergency Safety Features

ESFAS Engineering Safety Feature Actuation System
F Fahrenheit

FHM Fuel Handling Machine

FHS Fuel Handling and Refueling System

FID Fixed Incore Detector

FPS Fire Protection System

ft Feet

FTS Fuel Transfer System

FWS Main and Startup Feedwater System

gpm Gallons per Minute

HEPA High Efficiency Particulate Air

HFE Human Factors Engineering

HL Hot Leg

hr Hour

HSI Human-System Interface

HVAC Heating, Ventilation, and Air Conditioning
HX rleat Exchanger

Hz Hertz

1&C Instrumentation and Control

IDS Class 1E dc and Uninterruptible Power Supply System
I1S In-core Instrumentation System

ILRT Integrated Leak Rate Test

IHP Integrated Head Package

in. Inches

o Input/Output

IRC Inside Reactor Containment

IRWST In-Containment Refueling Water Storage Tank
ISI Inservice Inspection

IST Inservice Testing

ITA Inspections, Tests, Analyses

ITAAC Inspections, Tests, Analyses, and Acceptance Criteria
LBB Leak Before Break

LOCA Loss-of-Coolant Accident

LOOP Loss of Offsite Power

LTOP Low Temperature Overpressure Protection
LPZ Low Population Zone

1.0-10
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List of Acronyms and Abbreviations (cont)

MBtu Million British Thermal Units

MCC Motor Control Center

MCR Main Control Room

MHS Mechanical Handling System

MMIS Man-Machine Interface System
MOV Motor-Operated Valve

MPC Maximum Permissible Concentration
MSIV Main Steam Isolation Valve

MSLB Main Steam Line Break

MSS Main Steam System

MTC Moderator Temperature Coefficient
MW Megawatt

MWe Megawatt Electric

MWt Megawatt Thermal

N/A Not Applicable

NDE Non-Destructive Examination

NI Nuclear Island

NRC Nuclear Regulatory Commission
NSSS Nuclear Steam Supply System

OCS Operation and Control Centers System
ORC Outside Reactor Containment

ORE Occupational Radiation Exposure
OSC Operations Support Center

PAR Passive Autocatalytic Recombiner
PCCWST Passive Containment Cooling Water Storage Tank
PCS Passive Containment Cooling System
P&ID Piping and Instrument Diagram

pH Potential of Hydrogen

PLS Plant Control System

PMS Protection and Safety Monitoring System
PORYV Power Operated Relief Valve

PRA Probabilistic Risk Assessment
PRHR Passive Residual Heat Removal

psia Pounds per Square Inch Absolute
PSS Primary Sampling System

PXS Passive Core Cooling System

PWR Pressurized Water Reactor

QA Quality Assurance

RAP Reliability Assurance Program

RAT Reserve Auxiliary Transformer
RCDT Reactor Coolant Drain Tank

RCP Reactor Coolant Pump

1.0-11
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List of Acronyms and Abbreviations (cont)

RCPB Reactor Coolant Pressure Boundary
RCS Reactor Coolant System
RFI Radio Frequency Interference
RM Refueling Machine
RMS Radiation Monitoring System
RNS Normal Residual Heat Removal System
RSR Remote Shutdown Room
RSW Remote Shutdown Workstation
RTD Resistance Temperature Detector
RTNSS Regulatory Treatment of Nonsafety Systems
RXS Reactor System
RV Reactor Vessel
scf Standard Cubic Feet
scfm Standard Cubic Feet per Minute
SFP Spent Fuel Pool
SFS Sp~it Fuel Pool Cooling System
SG Steem Generator
SGS Steam Generator System
SSAR Standard Safety Analysis Report
. SSCs Structures, Systems, and Components
SSE Safe Shutdown Earthquake
SWS§ Service Water System
TID Total Integrated Dose
C Technical Support Center
UAT Unit Auxiliary Transformer
UBC Uniform Building Code
UPS Uninterruptible Power Supply
\% Volt
VES Nuclear Island Nonradioactive Ventilation System
VES Main Control Room Emergency Habitability System
VLS Containment Hydrogen Control System
VWS Central Chilled Water System
VXS Annex/Auxiliary Building Non-Radioactive Ventilation System
VZS Diesel Generator Building Ventilation System
WLS Liquid Radwaste System
ZOS Onsite Standby Power System

1.0-12
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2.1.1 Fuel Handling and Refueling System
Design Description

The fuel handling and refueling system (FHS) transfers fuel assemblies and core components during
fueling operations. The FHS has the refueling machine (RM) which is located in the containment, the
fuel handling machine (FHM) which is located in the fuel handling area, and the fuel transfer system
(FTS) which transfers assemblies through the fuel transfer tube between the containment and the fuel
handling area.

1. The FHS preserves containment integrity by isolation of the fuel transfer tube penetrating
containment.

L

The RM and FHM gripper assemblies are designed to prevent opening while the weight of the fuel
assembly is suspended from the gripper.

3. The Lift height of the RM and FHM masts is limited such that the minimum required depth of
water shielding is maintained.

4. The RM and FHM are designed to maintain their load carrying and structural integrity functions
during a safe shutdown earthquake (SSE).

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.1.1-1 specifies the inspections, tests, analyses, and associated acceptance criteria for the FHS.

2.1.141
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Certified Design Material

FUEL HANDLING AND REFUELING SYSTEM
Revision: 2
Effective: 10/31/96

1. The FHS preserves See Certified Design Material See Certified Design Material
| containment integrity by isolation | subsection 2.2.1, Containment subsection 2.2.1, Containment
of the fuel transfer tube System. System.

penetrating containment.

2. The RM and FHM gripper The RM and FHM will be tested The gripper will not open while

assemblies are designed to by operating the open controls of suspending a dummy test
prevent opening while the weight | the gripper while suspending a assembly.
| of the fuel assembly is suspended | dummy fuel assembly.

| from the gripper.

| 3. The lift height of the RM and | The RM and FHM will be tested The bottom of the dummy fuel

| FHM masts is limited such that by attempting to raise a dummy assembly cannot be raised higher
| the minimum required depth of fuel assembly. than plant elevation of 109 fi,

| water shielding is maintained. 8 in.

| 4. The RM and FHM are 1) Inspection will be performed to | i) The RM and FHM are located
| designed 10 maintain their load verify that the RM and FHM are on the nuclear island.

carrying and structural integrity located on the nuclear island.
| functions during an SSE.

i) Type test, analysis, or a i1) The RM and FHM are
combination of type tests and located on the nuclear island.
analyses of the RM and FHM will

be performed.

2.1.1-2
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Certified Design Material

REACTOR COOLANT SYSTEM
Revision: 2
Effective: 10/31/96

2.1.2 Reactor Coolant System
Design Description

The reactor coolant system (RCS) removes heat from the reactor core and transfers it to the secondary
side of the steam generators for power generation.

1. The functional arrangement of the applicable portions of the RCS is as shown in Figure 2.1.2-1.

2. The American Society of Mechanical Engineers (ASME) Code Section IIl components and piping
shown in Figure 2.1.2-1 retain pressure boundary integrity at their design pressure.

3. The seismic Category I equipment identified in Table 2.1.2-1 can withstand seismic design basis
dynamic loads without loss of safety function.

4. a) The as-built RCS ASME Code Section III piping depicted in Figure 2.1.2-1 meets applicable
ASME Section III Code requirements for the RCS design conditions.

b) Each of the as-built RCS lines identified in Table 2.1.2-2 is designed to meet leak-before-break
(LBB) criteria, or an evaluation is performed of the protection from dynamic effects of a
rupture of the line.

5. a) The Class 1E equipment identified in Table 2.1.2-1 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.

b) The Class 1E components identified in Table 2.1.2-1 are powered from their respective
Class 1E division.

¢) Separation is provided between RCS Class 1E divisions, and between Class 1E divisions and
non-Class 1E cable.

6. The RCS provides the following safety-related functions:

a) The pressurizer safety valves provide overpressure protection in accordance with Section III of
the ASME Boiler and Pressure Vessel Code.

b) The reactor coolant pumps have a rotating inertia to provide RCS flow coastdown on loss of
power to the pumps.

¢) The RCS provides automatic depressurization during design basis events.

2121
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REACTOR COOULANT SYSTEM
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7. The RCS provides the following nonsafety-related functions:

a)

The RCS provides circulation of coolant to remove heat from the core.

b) The RCS provides the means to control system pressure.

8. Safety-related displays identified in Table 2.1.2-1 can be retrieved in the main control room

(MCR).
9. a) Controls exist in the MCR to cause the remotely operated valves identified in Table 2.1.2-1 to
perform active functions.
b) The valves identified in Table 2.1.2-1 as having protection and safety monitoring system
(PMS) control perform an active safety function after receiving a signal from the PMS.
¢) The valves identified in Table 2.1.2-1 as having diverse actuation system (DAS) control
perform an active safety function after receiving a signal from DAS.
10. a) The motor-operated valves (MOVs) identified in Table 2.1.2-1 perform an active safety-related
function to change position as indicated in the table.
b) After loss of motive power, the remotely operated valves identified in Table 2.1.2-1 assume
the indicated loss of motive power position.
11. a) Controls exist in the MCR 10 trip the reactor coolant pumps (RCPs).
b) The RCPs trip after receiving a signal from the PMS.

c)

The RCPs trip after receiving a signal from the DAS.

12. Controls exist in the MCR to trip the pressurizer heaters.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.1.2-3 specifies the inspections, tests, analyses, and associated acceptance criteria for the RCS.

2122
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Table 2.1.2-1
Class 1E/ Loss of
Remotely | Qual. tor | Safety- Control Motive
Operated Harsh Related PMS/ Active Power
Valve Envir. Display DAS Function | Position
Steam Generator | RCS-MB-01 Yes /- - .
Steam Generator 2 RCS-MB-02 Yes /- . - -
RCP 1A RCS-MP-OIA Yes No/No No Yes/Yes No
(pump
trip)
RCP 1B RCS-MP-0IB Yes No/No No Yes/Yes No -
{pump
trip)
RCP 2A RCS-MP-02A Yes No/No No Yes/Yes No -
(pump
trip)
RCP 2B RCS-MP-02B Yes - No/No No Yes/Yes No -
(pump
trip)
Pressurizer RCS-MV.02 Yes No/No - Yes/No -
(heaters) (heater
trip)
Automatic PXS-MW.0IA Yes - -1- -/- -
Depressurization System
(ADS) Sparger A
ADS Sparger B PXS-MW.-0IB Yes -1- -1- -

Note: Dash (-) indicates not applicable

aAndey3
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@ Table 2.1.2-1 {cont) s a
— —— B S ——— e = 3
Class 1E/ Loss of g3
Remotely | Qual. for | Safety- | Control Motive el
Seismic | Operated Harsh Related | PMS/ Active 's‘ - §
Equipment Name Tag No. Cat. 1 Valve Envir. Display DAS Function =
Pressurizer Safety Valve | RCS-PL-VO0SA Yes No - No -1- Transfer z _E.
Open/ ®
Transfer g
Closed a
Pressurizer Safety Vaive | RCS-PL-VO0O5B Yes No -1- No -1- Transfer s
Open/
Transfer
Closed
First-Stage ADS MOV RCS-PL-VOOIA Yes Yes Yes/Yes Yes Yes/Yes Transfer
(Valve Open
Position)
First-Stage ADS MOV RCS-PL-VOOIB Yes Yes Yes/Yes Yes Yes/Yes Transfer
{Valve Open
Position)
3 Second-Stage ADS RCS-PL-VOO2A Yes Yes Yes/Yes Yes Yes/Yes Transfer
g MOV (Valve Open
S Position)
g Second-Stage ADS RCS-PL-V002B Yes Yes Yes/Yes Yes Yes/Yes Transfer
@ MOV (Valve Open
!20 Position)
g Third-Stage ADS MOV RCS-PL-VOO3A Yes Yes Yes/Yes Yes Yes/Yes Transfer
3 (Vaive Open
§ Position)
8
i Note: Dash (-) indicates not applicable
7w -
= ; A
~ -
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Class 1E/
Remotely | Qual. for Safety- | Control
Scismic | Operated Harsh Related PMS/
Equipment Name Tag No. Cat. 1 Valve Envir. Display DAS
Third-Stage ADS MOV | RCS-PL-V0OO3B Yes Yes Yes/Yes Yes Yes/Yes
{Valve

Position}
Fourth-Stage ADS Squib | RCS-PL-VOO4A Yes Yes Yes/Yes No Yes/Yes | Transfer
Valve Open
Fourth-Stage ADS Squib | RCS-PL-V004B Yes Yes Yes/Yes No Yes/Yes | Transfer As Is
Valve Open
Fourth-Stage ADS Squib | RCS-PL-VO04C Yes Yes Yes/Yes No Yes/Yes | Transfer As Is
Valve Open
Fourth-Stage ADS Squib | RCS-PL-V004D Yes Yes Yes/Yes No Yes/Yes | Transfer As Is
Valve Open
First-Stage ADS RCS-PL-VOI 1A Yes Yes Yes/Yes Yes Yes/Yes | Transfer As s
Isolation MOV (Valve Open

Position)
First-Stage ADS RCS-PL-VO11B Yes Yes Yes/Yes Yes Yes/Yes | Transfer As Is
Isolation MOV (Vaive Open

Position)
Second-Stage ADS RCS-PL-VOI2A Ye: Yes Yes/Yes Yes Yes/Yes | Transfer As Is
Isolation MOV (Valve Open

Position)
Second-Stage ADS RCS-PL-VOI2B Yes Yes Yes/Yes Yes Yes/Yes | Transfer As Is
Isolation MOV (Valve Open

Position)

Not:: Dash (-) indicates not applicable
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Third-Stage ADS
Isolation MOV

Tag Ne.

RCS-PL-VOI3A

Remotely

Operated
Valve

Yes

Table 2.1.2-1 (cont)
o ey T T e T ey

Class 1E/

Related
Display

Yes
(Valve
Position)

Third-Stage ADS
Isolation MOV

RCS-PL-V0OI3B

Yes

Yes

Yes/Yes

Yes
(Valve
Position)

Vent Valve

Reactor Vessel Head

RCS-PL-VIS0A

Yes

Yes

Yes/Yes

No

Transfer

Open

Vent Valve

Reactor Vessel Head

RCS-PL-V150B

Yes

Yes

Yes/Yes

No

Yes/No

Transfer

Open

Ciosed

Vent Valve

Reactor Vessel Head

RCS-PL-VI50C

Yes

Yes

Yes/Yes

No

Yes/No

Transfer

Open

Closed

Vent Valve

Reactor Vessel Head

RCS-PL-VISOD

Yes

Yes

Yes/Yes

Yes/No

Transfer

Open

Closed

Sensor

i RCS Cold Leg 1A Flow

RCS-101A

Yes

Yes/Yes

Yes

Sensor

RCS Cold Leg 1A Flow

RCS-10iB

Yes

Yes/Yes

Yes

Sensor

RCS Cold Leg 1A Flow

RCS-101C

Yes

Yes/Yes

Yes

Sensor

RCS Cold Leg 1A Flow

RCS-101D

Yes

Yes/Yes

Yes

Note: Dasd () indicates not apphlicable

uoysiAey
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Tag No.

RCS Cold Leg i1B Flow
Sensor

RCS-

102A

96/1E/01L ‘eAIRay3

RCS Cold Leg 1B Flow
Sensor

RCS-

102B

RCS Cold Leg 1B Flow
Sensor

RCS-

102C

RCS Cold Leg 1B Flow
Sensor

RCS.

162D

RCS Coid Leg 2A Flow
Sensor

RCS-

103A

RCS Cold Leg 2A Flow
Sensor

-103B

RCS Cold Leg 2A Flow
Sensor

RCS-

103C

RCS Cold Leg 2A Flow
Sensor

RCS-

103D

RCS Cold Leg 2B Flow
Sensor

RCS-

104A

RCS Cold Leg 2B Flow
Sensor

RCS-

1048

RCS Cold Leg 2B Flow
Sensor

RCS-

164C

Note: Dash (-) indicates not applicable
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Range Temperature Sensor

Class 1E/
Remotely | Qual. for Safety- | Control
Seismic | Operated Harsh Related PMS/
Equipment Name Tag No. Cat. 1 Valve Envir. :
RCS Cold Leg 2B Flow RCS- 134D Yes Yes/Yes Yes /-
Sensor
RCS Cold Leg 1A Narrow- | RCS-121A Yes - Yes/Yes Yes -1-
Range Temperature Sensor
RCS Cold Leg 1B Narrow- | RCS-12iB Yes Yes/Yes Yes -
Range Temperature Sensor
RCS Cold Leg 1B Narrow- | RCS-121C Yes - Yes/Yes Yes -I-
i Range Temperature Sensor
i RCS Cold Leg |1A Narrow- | RCS-12iD Yes - Yes/Yes Yes /-
Range Temperature Sensor
RCS Cold Leg 2B Narrow- | RCS-122A Yes Yes/Yes Yes -f-
Range Temperature Sensor
RCS Cold Leg 2A Narrow- | RCS-122B Yes Yes/Yes Yes -1-
mge Temperature Sensor
CS Cold Leg 2A Narrow- | RCS-122C Yes Yes/Yes Yes -
Range Temperature Sensor
RCS Cold Leg 2B Narrow- | RCS-122D - Yes Yes/Yes Yes -I-
Range Temperature Sensor
RCS Cold Leg 1A Wide- RCS-125A Yes Yes/Yes Yes -1-
Range Temperature Sensor
RCS Cold Leg 2A Wide- RCS-125B Yes - Yes/Yes Yes -1~

Note: Dash (-) indicates not applicable
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@ Table 2.1.2-1 (cont) 7 m
I 3 2
Class 1E/ g
Remotely Qual. for rodian g
Seismic | Operated Harsh § - §
I e - i s | 2
RCS Cold Leg 1B Wide- RCS-125C Yes Yes/Yes i g
Range Temperature Sensor ®
RCS Cold Leg 2B Wide- | RCS-125D |  Yes g Yes/Yes &
Range Temperature Sensor a
RCS Hot Leg | Narrow- RCS-131A Yes - Yes/Yes
Range Temperature Sensor
RCS Hot Leg 2 Narrow- RCS-131B Yes - Yes/Yes
Range Temperature Sensor
RCS Hot Leg 1 Narrow- RCS-131C Yes . Yes/Yes
| Range Temperature Sensor
RCS Hot Leg 2 Narrow- RCS-131D Yes - Yes/Yes
Range Temperature Sensor
3 RCS Hot Leg 1 Narrow- RCS-132A Yes - Yes/Yes
£ Range Temperature Sensor
g RCS Hot Leg 2 Narrow- RCS-132B Yes - Yes/Yes
s Range Temperature Sensor
4 RCS Hot Leg 1| Narow- RCS-132C Yes - Yes/Yes
g Range Temperature Sensor
B RCS Hot Leg 2 Narrow- RCS-132D Yes - Yes/Yes
% Range Temperature Sensor
B RCS Hot Leg | Narow- | RCS-i33A Yes : Yes/Yes
g Range Temperature Sensor
é N Note: Dash (-) indicates not applicable
- -
o
N
@
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Table 2.1.2-1 (cont)

RCS Hot Leg 2 Narrow-

Range Temperature Sensor

RCS-

133B

“_

Remotely

Operated
Valve

Class 1E/

Qual. for
Harsh

Envir.

RCS Hot Leg | Narrow-
Range Temperature Sensor

RCS-

133C

RCS Hot Leg 2 Narrow-
Range Temperature Sensor

RCS-

133D

RCS Hot Leg | Wide-
Range Temperature Sensor

RCS-

135A

RCS Hot Leg 2 Wide-
Range Temperature Sensor

RCS-

135B

RCS Wide-Range Pressure
Sensor

RCS-

140A

| RCS Wide-Range Pressure

Sensor

RCS-

1408

RCS Wide-Range Pressure
Sensor

RCS-

140C

RCS Wide-Range Pressure
i Sensor

RCS-

140D

RCS Hot Leg 1 Level
Sensor

RCS-

160A

RCS Hot Leg 2 Level
Sensor

'S-160B

Note: Dash (-) indicates not appiicable
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Tag No.

Remotely
Operated
Valve

—

Class 1E/
Qual. for
Harsh
Envir.

Passive Residual Heat
Removal (PRHR) Retum
Linec Temperature Sensor

RCS-161

Yes/Yes

Pressurizer Pressure Sensor

RCS-191A

Pressurizer Pressure Sensor

RCS-191B

Pressurizer Pressure Sensor

RCS-191C

Pressurizer Pressure Sensor

RCS-191D

Pressurizer Levei Reference
| Leg Temperature Sensor

RCS-193A

Pressurizer Level Reference
Leg Temperature Sensor

RCS-193B

Pressurizer Level Reference
Leg Temperature Sensor

RCS-193C

Pressurizer Level Reference
Leg Temperature Sensor

RCS-193D

Pressurizer Level Sensor

RCS-195A

Pressurizer Level Sensor

RCS-195B

Pressurizer Level Sensor

RCS-195C

Pressurizer Level Sensor

RCS-195D

Note: Dash (-) indicates not applicable

-
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Equipment Name

Tag No.

Class 1E/

Qual. for
Harsh

Envir. HF Display

RCP 1A Bearing Water

Temperature Sensor

RCS-211A

Yes/Yes Yes

| RCP 1A Bearing Water

Temperature Sensor

RCS-211B

Yes/Yes Yes

RCP 1A Bearing Water
Temperature Sensor

RCS-211C

Yes/Yes Yes

RCP 1A Bearing Water
Temperature Sensor

RCS-211D

Yes/Yes Yes

RCP IB Bearing Water
Temperature Sensor

RCS-212A

Yes/Yes Yes

i RCP !B Bearing Water

Temperature Sensor

RCS-212B

Yes/Yes Yes

RCP 1B Bearing Water
Temperature Sensor

RCS-212C

Yes/Yes Yes

RCP 1B Bearing Water
Temperature Sensor

RCS-212D

Yes/Yes Yes

RCP 2A Bearing Water
Temperature Sensor

RCS-213A

Yes/Yes Yes

RCP 2A Bearing Water
Temperature Sensor

RCS-213B

Yes/Yes Yes

RCP 2A Bearing Water
Temperature Sensor

RCS-213C

Yes

Yes/Yes Yes

il

Note: Dash (-) indicates not applicable
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Table 2.1.2-1 (cont)

=
Class 1E/
Remotely | Qual. for Safety- Control
Seismic Operated Harsh Related PMS/ Active
Equipment Name Tag No. Cat. | Valve Envir. Displev DAS Function
— L ————
RCP 2A Bearing Water RCS-213D Yes Yes/Yes Yes -1-
Temperature Sensor
RCP 2B Bearing Water RCS-214A Yes Yes/Yes Yes -1-
Temperature Sensor
RCP 2B Bearing Water RCS-214B Yes Yes/Yes Yes - -
Temperature Sensor
RCP 2B Bearing Water RCS-214C Yes Yes/Yes Yes -1-
Temperature Sensor
RCP 2B Bearing Water RCS-214D Yes Yes/Yes Yes -I-
Temperature Sensor
RCP IA Pump Speed RCS-281 Yes Yes/Yes Yes -1- -
Sensor
RCP iB Pump Speed RCS-282 Yes - Yes/Yes Yes -1-
Sensor
RCP 2A Pump Speed RCS-283 Yes Yes/Yes Yes -1-
Sensor
RCP 2B Pump Speed RCS-284 Yes Yes/Yes Yes -1-
Sensor
=

Note: Dash (-) indicates not applicable
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REACTOR COOLANT SYSTEM
Revision: 2
Effective: 10/31/96

APGOO

Hot Legs RCS-L.OOIA / RCS-L0O01B
Cold Legs RCS-L002A / RCS-L002B / RCS-L002C / RCS-L002D
Pressurizer Surge Line RCS-L.003
—
ADS Inlet Headers RCS-LO04A / RCS-LO06A / RCS-LO30A / RCS-L020A
RCS-L004B / RCS-LO06B / RCS-L.0O30B / RCS-L0O20B
Safety Valve Inlet Piping RCS-LO0SA / RCS-LO0SB
ADS Second-Stage Valve Piping RCS-LO31A / RCS-L032A /
RCS-L131 / RCS-L0O31B / RCS-L032B
ADS Third-Stage Valve Piping RCS-LO21A / RCS-L022A /
RCS-L0O21B / RCS-L022B
L e — L T )

21.2-14
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Revision: 2
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Certified Design Material

APGOO

Design Commitment

1. The functional arrangement of
| the applicable portions of the
i RCS is as shown in
Figure 2.1.2-1.

Table 2.1.2-3

Inspections, Tests, Analyses, and Acceptance Criteria

Inspections, Tests, Analyses Acceptance Criteria

Inspection of the as-built system
will be performed.

The as-built RCS conforms with
the functional arrangement shown
in Figure 2.1.2-1.

2. The ASME Code Section III
components and piping shown in
Figure 2.1.2-1 retain pressure
boundary integrity at their design
pressure.

1) A hydrostatic test will be
performed on those ASME Code
components of the RCS required
to be hydrostatically tested by
the ASME Code Section III.

ii) Inspections, including
nondestructive examination of
the as-built pressure boundary
welds, will be performed in
accordance with the ASME
Code Section ill.

i) A report exists and concludes
that the results of the hydrostatic
test of the ASME Code
components of the RCS conform
with the requirements in the
ASME Code Section II1.

i) A report exists and concludes
that the pressure boundary integrity
requirements of the ASME Code
Section III are met for the quality
of pressure boundary welds.

3. The seismic Category |
equipment identified in
Table 2.1.2-1 can withstand
seismic design basis dynamic
loads without loss of safety
function.

1) Inspection will be performed
to venfy that the seismic
Category I equipment and valves
identified in Table 2.1.2-1 are
located on the nuclear island.

1) Type tests, analyses, or a
combination of type tests and
analyses of seismic Category 1
equipment will be performed.

1) Analysis of seismic
Category I equipment supports
will be performed.

1) The seismic Category I
equipment identified in

Table 2.1.2-1 1s located on the
nuclear island.

i) A report exists and concludes
that the seismic Category |
equipment can withstand seismic
design basis dynamic loads without
loss of safety function.

1) A report exists and concludes
that the seismic Category |
equipment supports can withstand
seismic design basis loads without
loss of safety function.

2.1.2-15
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Revision: 2 :
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4.a) The as-built RCS ASME
Code Section I1I piping depicted
on Figure 2.1.2-1 meets
applicable ASME Section III
Code requirements for the RCS
design conditions.

: Table 2.1.2-3 (cont) |
, Inspections, Tests, Analyses, and Acceptance Criteria |

Design Commitment Inspections, Tests, Analyses Acceptance Criteria ‘

1) Inspection will be performed
to venfy that the RCS ASME
Code Section III piping depicted
in Figure 2.1.2-1 is located on
the nuclear island.

i1) A reconciliation analysis
using the as-designed and as-
built piping information will be
performed, or an analysis of the
as-built piping will be
performed.

111) A reconciliation analysis
using the as-designed and as-
built pipe support information
will be performed, or an analysis
of the as-built supports will be
performed.

i) The RCS ASME Code :
Section III Class piping depicted in |
Figure 2.1.2-1 is located on the
nuclear island.

i1) The as-built piping stress
report exists and includes the
ASME Code Certified Stress
Report.

ii1) The as-built pipe support ‘
stress report exists and includes the |
ASME Code Certified Stress |
Report.

4.b) Each of the as-built RCS
lines identified in Table 2.1.2-2 is
designed to meet LBB criteria, or
an evaluation is performed of the
protection from dynamic effects
of a rupture of the line.

Inspection will be performed for
the existence of an LBB
evaluation report or an
evaluation report on the
protection from dynamic effects
of a pipe break. Certified
Design Material, Section 3.3,
Nuclear Island Buildings,
contains the design descriptions
and inspections, tests, analyses,
and acceptance criteria for
protection from the dynamic
effects of pipe rupture.

An LBB evaluation report exists
and concludes that the LBB
acceptance criteria are met by the
as-built RCS piping and piping
matenials, or a pipe break
evaluation report exists and
concludes that protection from the
dynamic effects of a line break is
provided.

2.1.2-16
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Certified Design Materiai

5.a) The Class 1E equipment

| identified in Table 2.1.2-1 as
being qualified for a harsh

| environment can withstand the

| environmental conditions that

| would exist before, during, and

| following a design basis accident
I without loss of safety function for
| the time required to perform the

| safety function.

? Table 2.1.2-3 (cont)
Inspections, Tests, Analyses, and Acceptance Criterh

Type tests, analyses, or a
combination of type tests and
analyses will be performed on
Class 1E equipment located in a
harsh environment.

A report exists and concludes that
the Class 1E equipment identified
in Table 2.1.2-1 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.

| 5b) The Class 1E components
| identified in Table 2.1.2-1 are
powered from their respective

| Class 1E division

Testing will be performed on the
RCS by providing a simulated
test signal in each Class 1E
division.

A simulated test signal exists at
the Class 1E equipment identified
in Table 2.1.2-1 when the assigned
Class 1E division is provided the
test signal.

i S.c) Separation is provided

| between RCS Class 1E divisions,
| and between Class 1E divisions

| and non-Class 1E cable.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

| 6.a) The pressurizer safety
| valves provide overpressure

| protection in accordance with

I Section 111 of the ASME Boiler
| and Pressure Vessel Code.

i) Inspections will be conducted
to confirm that the value of the
vendor code plate rating is
greater than or equal to system
relief requirements.

1) Testing and analysis in
accordance with ASME Code
Section IIT will be performed to
determine set pressure.

1) The sum of the rated capacities
recorded on the valve ASME Code
plates of the safety valves exceeds
750,000 Ib/hr.

1) A report exists and concludes
that the safety valves sel pressure
1s 2485 psig + 25 psi.

| 6.b) The reactor coolant pumps
| have a rotating inertia to provide
RCS flow coastdown on loss of
power to the pumps

Inspection of as-built RCP
vendor data will be performed.

The calculated rotating inertia of
each RCP is no less than
5000 Ib-ft°.

2.1.2-17
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6.c) The RCS provides automatic
depressurization during design
basis events.

Table 2.1.2-3 (cont)
‘ Inspections, Tests, Analyses, and Acceptance Criteria |

| Design Commiment | _ Inspections, Tets, Analyses Acceptance Criteris___ |

1) A low pressure flow test and
associated analysis will be
conducted to determine the total
piping flow resistance of each
ADS valve group connected to
the pressurizer (i.e., ADS
Stages 1-3) from the pressurizer
through the outlet of the
downstream ADS control valves.
The reactor coolant system will
be at cold conditions with the
pressurizer full of water. The
rormal residual heat removal
pumps will be used to provide
injection flow into the RCS
discharging through the ADS
valves.

Inspections and associated
analysis of the piping flow paths
from the discharge of the ADS
valve groups connected to the
pressurizer (i.e., ADS

Stages 1-3) to the spargers will
be conducted to verify the line
routings are consistent with the
line routings used for design
flow resistance calculations.

i) Inspections and associated
analysis of each fourth-stage
ADS valve group (four valves
and associated piping connected
to each hot leg) will be
conducted to verify the line
routing is consistent with the
line routing used for design flow
resistance calculations.

1) The calculated ADS piping
flow resistance from the
pressurizer through the sparger
with valves of each ADS group
open is < 1.16E-6 fugpm®,

1) The calculated flow resistance
for each group of fourth-stage
ADS valves and piping with all
valves open is < 3.30E-7 fugpm’.

2.1.2-18
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Table 2.1.2-3 (cont)

ynspections, Tests, Analyses, and Acceptance Criteria

| 7.a) The RCS provides
i circulation of coolant to remove
| heat from the core.

Testing and analysis to measure
RCS flow with four reactor
coolant pumps operating at no-
load RCS pressure and
temperature conditions will be
performed. Analyses to convert
the measured pre-fue! load flow
rate to an expected post-fuel
load flow rate will be performed.

The calculated post-fuel load RCS
flow rate is > 189,600 gpm.

7.b) The RCS provides the
means 10 control systemn pressure.

1) Inspections will be performed
to verify the rated capacity of
pressurizer heater backup groups
A and B.

1) Tests will be performed to
verify that the pressurizer spray
valves can open and close when
operated from the MCR.

1) Pressurizer heater backup
groups A and B each has a rated
capacity of at least 166 kW.

i) Controls in the MCR operate
to cause the pressurizer spray
valves to open and close.

[

8. Safety-related displays
identified in Table 2 1.2-1 can be
retrieved in the MCR.

Inspection will be performed for
retrievability of the safety-related
displays in the MCR.

Safety-related displays identified in

Table 2.1.2-1 can be retrieved in
the MCR.

9.a) Controls exist in the MCR
to cause the remotely operated
valves identified in Table 2.1.2-1
to perform active functions.

i) Testing will be performed on
the squib valves identified in
Table 2.1.2-1 using controls in
the MCR without stroking the
valve.

1) Stroke testing will be
performed on the other remotely
operated valves listed in

Table 2.1.2-1 using controls in
the MCR.

1) Controls in the MCR operate to

cause a signal at the squib valve

electrical leads which is capable of

actuating the squib valve.

1)) Controls in the MCR operate
to cause the remotely operated

valves (other than squib valves) to

perform active functions.

21219
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I 9.b) The valves identified in
Table 2.1.2-1 as having PMS
control perform an active safety
| function after receiving a signal
from the PMS.

Table 2.1.2-3 (cont) |
. Inspections, Tests, Analyses, and Acceptance Criteria ‘

1) Testing will be performed on
the squib valves identified in
Table 2.1.2-1 using real or
simulated signals into the PMS
without stroking the valve.

i1) Testing will be performed on
the other remotely operated
valves identified in Table 2.1.2-1
using real or simulated signals
into the PMS.

i) The squib valves receive a
signal at the valve electrical leads
that is capable of actuating the
squib valve.

1i) The other remotely operated
valves identified in Table 2.1.2-1
as having PMS control perform an
active safety funcuon after
receiving a signal from PMS.

9.c) The valves identified in
Table 2.1.2-1 as having DAS
control perform an active safety
function after receiving a signal
from DAS.

1) Testing will be performed on
the squib valves identified in
Table 2.1.2-1 using real or
simulated signals into the DAS
without stroking the valve.

1) Testing will be performed on
the other remotely operated
valves identified in Table 2.1.2-1
using real or simulated signals
into the DAS.

i) The squib valves receive a
signal at the valve electrical leads
that is capable of actuating the
squib valve.

i1) The other remotely operated
valves identified in Table 2.1.2-1
as having DAS control perform an
active safety function after
receiving a signal from DAS.

10.a) The MOV:s identified in
Table 2.1.2-1 perform an active
safety-related function to change
position as indicated in the table.

Tests or type tests of motor-
operated valves will be
performed that demonstrate the
capability of the valve to operate
under its design conditions.

A test report exists and concludes
that each motor-operated valve
changes position as indicated in
Table 2.1.2-1 under design
conditions. Il

10.b) After loss of motive
power, the remotely operated
valves identified in Table 2.1.2-1
assume the indicated loss of
motive power position.

Testing of the installed valves
will be performed under the
conditions of loss of motive
power.

Upon loss of motive power, each
remotely operated valve identified
in Table 2.1.2-1 assumes the
indicated loss of motive power
position.

i1.a) Controls exist in the MCR
to trip the RCPs.

Testing will be performed on the
RCPs using controls in the
MCR.

Controls in the MCR operate to
trip the RCPs.

"..b) The RCPs trip after
receiving a signal from the PMS.

Testing will be performed using
real or simulated signals into the
PMS.

The RCPs trip after receiving a
signal from the PMS.

@WNW

2.1.2-20

m:\ap600\TAACS rev2 new\it020102.wpt: 1b-110796



REACTOR COOLANT SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

11.c) The RCPs trip after
receiving a signal from the DAS.

Testing will be performed using
real or simulated signals into the
DAS.

| Table 2.1.2-3 (cont)
;' Inspections, Tests, Analyses, and Acceptance Criteria ‘
| Desirn Commitment | _Inspections, Tests, Analyses | Acceptance Criteria |

The RCPs trip after receiving a

signal from the DAS.

12. Controls exist in the MCR to
trip the pressurizer heaters.

Testing will be performed on the
pressurizer heaters using controls
in the MCR.

Controls in the MCR operate to

trip the pressurizer heaters.

21.2-21
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Figure 2.1.2-1 (Sheet 1 of 2)
‘ Reactor Coolant System
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2.1.3 Reactor System
Design Description

The reactor system (RXS) provides a barrier that prevents the release of fission products to the
atmosphere.

1. The RXS components are identified in Table 2.1.3-1.

2. The American Society of Mechanical Engineers (ASME) Code Section III Class 1 components
identified in Table 2.1.3-1 retain pressure boundary integrity at their design pressure.

3. The seismic Category I equipment identified in Table 2.1.3-1 can withstand seismic design basis
dynamic loads without loss of safety function.

4. a) The Class 1E equipment identified in Table 2.1.3-1 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.

b) The Class 1E components identified in Table 2.1.3-1 are powered from their respective
Class 1E division.

¢) Separation is provided between RXS Class 1E divisions, and between Class 1E divisions and
non-Class 1E cable.

5. The reactor vessel (RV) beltline material has a Charpy upper-shelf energy of no less than 75 ft-Ib.

6. Safety-related displays of the RXS parameters identified in Table 2.1.3-1 can be retrieved in the
main control room (MCR).

Inspections, Tests, Analysis, and Acceptance Criteria

Table 2.1.3-2 specifies the inspections, tests, analysis, and associated acceptance criteria for the RXS.

2.1.31
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Table 2.1.3-1

—
Seismic ASME Code
Tag Ne. Cat. I Classification
Reactor Vessel RXS-MV.0I Yes Section 111,
Class 1
Reactor Vessel Supports (4) RXS-SS-EOI1A/ Yes Section il
EOIB/EOIC/EOID Class NF
Reactor Upper Internals RX-MI-01 Yes Section I,
Assembly CS
Reactor Lower Internals RXS-MI-02 Yes Section I,
Assembly CS
Integrated Head Package RXS-MV-10 Yes Section IIT,
NF (Shroud
and Seismic
Support Plate)
Control Rod Drive : RXS-MV-11XX Yes Section 111,
Mechanisms (CRDMs) ("XX" is the Class 1|
(61 Locations) CRDM Location {Latch and
Number) Rod Travel
Housing)
Incore Guide Tubes (38 Core I1S-GO1 through Yes Section 1,
Locations) G38 Class |

Note: Dash () indicates not applicable

96/1LE/0L dAnOaY3

T ‘uoisiaey
W3L1SAS HOLOVIY

[euaiey ubisaq payiue)



9604 |:4dm £0 L 0Z0IMaU ZABASOYY LI\009d®\

Dy 3 4

Safety-

Seismic ASME Code Harsh Related
Equipment Name Tag No. Cat. 1 Classification | Class 1E Envir. Display
Incore Thimble Assemblies 1S-01 through Yes No Yes Yes (Except | Yes (Except
(38 Core Locations) 038 (Except Four Core Four Cere
Four Core Locations Locations
Locations Allocated to | Allocated to
Allocated DAS) DAS)
to Diverse
Actuation
Svstem
(DAS))
Source Range Detectors (4) RXS-00! A/001B/ Yes - Yes Yes No
001C/001D
Intermediate Range RXS-002A/002B/ Yes Yes Yes Yes
Detectors (4) 002C/002D
Power Range Detectors - RXS-003A/003B/ Yes Yes Yes No
Lower (4) 003C/003!
Power Range Detectors - RXS-004A/004B/ Yes Yes Yes No

Upper (4)

Note: Dash (-) indicates not applicable
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Table 2.1.3-2

Inspections, Tests, Analysis, and Acceptance Criteria

1. The RXS components are
identified in Table 2.1.3-1.

Inspection of the as-built system
will be performed.

The as-built RXS has the
components identified in
Table 2.1.3-1.

2. The ASME Code Section III
Class 1 components identified in
Table 2.1.3-1 retain pressure
boundary integrity at their design
pressure.

A hydrostatic test will be
performed on those ASME Code
components of the RXS required
to be hydrostatically tested by the
ASME Code Section II1.

The results of the hydrostatic test
of the ASME Code components
of the RXS conform with the
requirements in the ASME Code
Section IIL

3. The seismic Category |
equipment identified in
Table 2.1.3-1 can withstand
seismic design basis dynamic
loads without loss of safety

1) Inspection will be performed
to verify that the seismic
Category 1 equipment identified in
Table 2.1.3-1 is located on the
nuclear island.

i) The seismic Category I
equipment identified in

Table 2.1.3-1 is located on the
nuclear island.

function.
i1) Type tests, analyses, or a ii) A report exists and concludes
combination of type tests and that the seismic Category 1
‘ analyses of seismic Category I equipment can withstand seismic
equipment will be performed. design basis dynamic loads
without loss of safety function.
1) Analysis of seismic ili) A report exists and
Category I equipment supports concludes that the seismic
will be performed. Category | equipment supports
can withstand seismic design
basis loads without loss of
safety function.
"
4.a) The Class 1E equipment Type tests, analysis, or a A report exists and concludes
identified in Table 2.1.3-1 as combination of type tests and that the Class 1E equipment
being qualified for a harsh analysis will be performed on identified in Table 2.1.3-1 us
environment can withstand the Class 1E equipment located in a being qualified for a harsh
environmental conditions that harsh environment. environment. This equipment can
would exist before, during, and withstand the environmental

following a design basis accident
without loss of safety function for
the time required to perform the
safety function.

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.

(W) westogouse

2134
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| 4b) The Class 1E components
identified ir. Table 2.1.3-1 are
powered from their respective
Class 1E division.

Testing will be performed on the
RXS by providing simulated test
signals in each Class 1E
division.

1

A simulated test signal exists at
Class 1E equipment identified
in Table 2.1.3-1 when the
assigned Class 1E division is
provided the test signal.

4.c) Separation is provided
between RXS Class 1E
divisions, and between Class 1E
divisions and non-Class 1E
cable.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

5. The RV beltline material has
a Charpy upper-shelf energy of
no less than 75 ft-lb.

Testing of the Charpy V-Notch
specimen of the RV beltline
material will be performed.

The initial RV beltline Charpy
upper-shelf energy is no less
than 75 ft-Ib.

6. Safety-related displays of the
RXS parameters identified in

Table 2.1.3-1 can be retrieved in
the MCR.

Inspection will be performed for
retrievability of the safety-related
displays in the MCR.

Safety-related displays identified
in Table 2.1.3-1 can be
retrieved in the MCR.

2135
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2.2.1 Containment System

Design Description

The containment system (CNS) is the collection of boundaries that separates the containment
atmosphere from the outside environment subsequent to a breach in the reactor coolant pressure

boundary.

1.

The functional arrangement of the applicable portions of the CNS and associated systems is as
shown in Figure 2.2.1-1.

The American Society of Mechanical Engineers (ASME) Code Section 11l components and piping
shown in Figure 2.2.1-1 retain pressure boundary integrity at their design pressure.

The seismic Category 1 equipment identified in Table 2.2.1-] can withstand seismic design basis
dynamic loads without loss of safety function.

The as-built CNS ASME Code Section III piping depicted in Figure 2.2.1-1 meets applicable
ASME Section III Code requirements for the CNS design conditions.

a) The Class 1E equipment identified in Table 2.2.1-1 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.

0) The Class 1E components identified in Table 2.2.1-1 are powered from their respective
Class 1E division.

¢) Separation is provided between CNS Class 1E divisions, and between Class 1E divisions and
non-Class 1E cable.

The CNS provides the safety-related function of containment isolation for containment boundary
integrity and provides a barrier against the release of fission products to the atmosphere.

Containment electrical penetration assemblies are protected against currents that are greater than
the continuous ratings.

Safety-related displays identified in Table 2.2.1-1 can be retrieved ix the main control room
(MCR).

a) Controls exist in the MCR 1o cause those remotely operated valves identified in Table 2.2.1-1
to perform active functions.

b) The valves identified in Table 2.2.1-1 as having protection and safety monitoring system
(PMS) control perform an active function after receiving a signal from the PMS.

2211
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¢) The valves identified in Table 2.2.1-1 as having diverse actuation system (DAS) control
perform an active function after receiving a signal from the DAS.

10. a) The motor-operated and check valves identified in Table 2.2.1-1 perform an active safety-
related function to change position as indicated in the table.

b) After loss of motive power, the remotely operated valves identified in Table 2.2.1-1 assume
the indicated loss of motive power position.

Inspecticns, Tests, Analyses, and Acceptance Criteria

Table 2.2.1-2 specifies the inspections, tests, analyses, and associated acceptance criteria for the CNS.
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@ Table 2.2.1-1 g g
Class 1§/ Leoss of g g2
Remotely | Qual. for | Safety- Motive - g
Seismic | Operated | Harsh Related | Control Active | Power § -
Equipment Name Tag No. Cat. 1 Valve Envir, Display | PMS/DAS | Function | Position - 1 5
T — . et e e e Dbttt W et —— ®»
Service Air Supply Outside CAS-PL-V204 Yes No - No - Noene - g :
Contamnment Isolation Valve a
Service Air Supply Inside CAS-PL-V205 Yes No -/- No - None -
| Containment Isolation Valve
Instrument Air Supply Outside | CAS-PL-VO14 Yes Yes Yes/No Yes Yes/No Transfer | Closed
Containment Isolation Valve {Valve Closed
Position)
Instrument Air Supply Inside CAS-PL-VOIS Yes No -I- - -/- Transfer -
Containment Isolation Valve Closed
Compon:nt Cooling Water CCS-PL-V200 Yes Yes Yes/No Yes Yes/No Transfer As Is g
System. (CCS) Containment (Valve Closed
Isolat.on Motor-operated Valve Position)
(MCV) - Inlet Line Outside
3 I Revctor Containment (ORC) )
% CCS Containment Isolation CCS-PL-V201 Yes No -/- No -1- Transfer -
Valve - Inlet Line Inside Closed
g Reactor Containment (IRC)
®»
= CCS Containment Isolation CCS-PL-V207 Yes Yes Yes/Yes Yes Yes/No Transfer As is
» MOV - Outlet Line IRC (Valve Closed
% Position)
8 CCS Containment Isolation CCS-PL-V208 Yes Yes Yes/No Yes Yes/No Transfer As Is
= MOV - Outlet Line ORC (Valve Closed
3 Position)
7 N
= N Note: Dash (-) indicates not applicable
- -
L
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Table 2.2.1-1 (cont) i g
Class 1E/ Loss of s g 2
Remotely | Qual. for | Safety- Motive ]
Seismic | Operated | Harsh Related | Control Active | Power § o
Fquipment Name Tag No. Cat.1 | Valve | Envir. | Display | PMS/DAS | Function | Position | |8 3
s —— - — — . z w
Demineralized Water Suppiy DWS-PL-V244 Yes No -1- No -1- None ;
i Containment Isolation Valve a
ORC =
| Demineralized Water Supply DWS-PL-V245 Yes No 4- No /- None -
i} Containment Isolation Valve
IRC
Fuel Transfer Tube FHS-FT-001 Yes - -I- - -/~ -
Fire Water Containment Supply | FPS-PL-V050 Yes No -1- No -1- None -
Isolation Valve - Outside
Fire Water Containment Supply | FPS-PL-V052 Yes No -1- No -1- None -
Isolation Valve - Inside
| Liquid Sample Line PSS-PL-VOI1 Yes Yes Yes/No Yes Yes/No Transfer | Closed
Containment Isolation Valve (Valve Closed
ORC Pasition)
. Liquid Sample Line PSS-PL-VOI0A Yes Yes Yes/Yes Yes Yes/No Transfer | Closed
Containment Isolation Valve (Valve Closed
i IRC Position)
Liquid Sample Line PSS-PL-VO10B Yes Yes Yes/Yes Yes Yes/No Transfer | Closed
Containment Isolation Valve (Valve Closed
il IRC Position)
Note: Dash (-) indicates not applicable
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Table 2.2.1-1 (cont)

Class 1E/
Remotely
Seismic
Tag No Cat. |

Containment Air Sample Yes Yes/No Transfer | Closed
Containment Isolation Valve {Vaive Closed
IRC Position)
Air Sample Line Containment | PSS-PL-V046 Yes Yes Yes/No Yes Yes/No Transfer | Closed
Isolation Valve ORC {Valve Closed

Position)
Sample Return Line PSS-PL-V023 Yes Yes Yes/No Yes Yes/No Transfer | Closed
Containment Isolation Valve {Valve Closed
ORC Position)

PSS-PL-V024 Yes No -/- No -l- Transfer -

Sample Return Containment Closed
Isolation Check Valve IRC
Spent Fuel Pool Cocling SFS-PL-V037 Yes No -1- No -1- Transfer .
System (SFS) Discharge Line Closed
Containment Isolation Valve -
IRC
SFS Discharge Line SFS-PL-V038 Yes Yes Yes/No Yes Yes/No Transfer As Is
Containment Isolation MOV - (Valve Closed
IRC Position)
SFS Suction Line Containment | SFS-PL-V(34 Yes Yes Yes/Yes Yes Yes/No Transfer As Is
Isolation MCV IRC (Valve Closed

Position)
SFS Suctior Line Containment | SFS-PL-V035 Yes Yes Yes/No Yes Yes/No Transfer As Is
Isolation MOV ORC (Valve Closed

Position)

Note: Dash (-) indicates not applicabie
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Table 2.2.1-1 (cont)

— T
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Note: Dash (-} indicates no* “pphicable

Class 1E/ Laoss of 2
Moti . °s o5 E
- N
Power s m
Tag No. Position | |8 3
Containment Purge Iniet VFS-PL-VOO3 Yes z S
Containment Isolation Valve - (Valve Closed 5
ORC Position) =
Containment Purge Inlet VFES-PL-V004 Yes Yes/Yes Yes Yes/Yes Transfer | Closed
Containment Isolation Valve - (Valve Closed
IRC Position)
Integrated Leak Rate Testing VFS-PL-V008 Yes -1- No -1- None -
Vent Discharge Containment
Isolation Valve - ORC
Containment Purge Discharge VFS-PL-VOO9 Yes Yes/Yes Yes Yes/Yes Transfer Closed
Containment Isolation Valve - (Valve Closed
IRC Position)
3 Containment Purge Discharge | VFS-PL-V010 Yes Yes/No Yes Yes/Yes Transfer | Closed
: Containment Isolation Valve - (Valve Closed
g ORC Position)
S Fan Coolers Return VWS-PL-VOR2 Yes Yes/Yes Yes Yes/No Transfer Closed
g Containment Isolation Valve - (Valve Closed
e IRC Position)
:
§ Fan Coolers Return VWS-PL-VOB6 Yes Yes/No Yes Yes/No Transfer Closed
§ Containment Isolation Valve - (Valve Closed
8 ORC Position)
g
=
3
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Table 2.2.1-1 {cont)

Class 1E/ Loss of
Remotely | Qual. for | Safety- Motive J
Seismic | Operated Harsh Related Control Active Power
Fquipment Name Tag No. Cat. | Valve Envir. Di ey | PMS/DAS Lr—m Position
Fan Coolers Supply VWS-PL-VGSE Yes Yes Yes/No Yes Yes/No Transfer | Closed
Containment Isolation Valve - (Valve Closed
ORC Position)
Fan Cooiers Supply VWS-PL-V062 Yes No -I- No /- Transfer -
Containment Isolation Valve - Ciosed
IRC
Reactor Coolant Drain Tank WLS-PL-VO67 Yes Yes Yes/Yes Yes Yes/No Transfer Closed
(RCDT) Gas Outiet (Valve Closed
Containment Isolation Valve - Position)
IRC
WLS-PL-VO68 Yes Yes Yes/No Yes Yes/No Transfer Closed
RCDT Gas Outlet Containment {Valve Closed
Isolation Valve - ORC Position)
Sump Discharge Containment WLS-PL-VO5S5 Yes Yes Yes/Yes Yes Yes/Yes Transfer | Closed
Isolation Valve - IRC {Valve Closed
Position)
Sump Discharge Containment WLS-PL-VO57 Yes Yes Yes/No Yes Yes/Yes Transfer | Closed
Isolation Valve - ORC (Valve Closed
Position)
Spare Penetration CNS-PL-P40 Yes - -/- - /-
Spare Penetration CNS-PL-P41 Yes -1- - - -
Spare Penetration UNS-PL-P42 Yes - -/- - -1- - -
Main Equipment Hatch CNS-MY-YOI Yes - -1- - -1- - -

Note: Dash (-) indicates not applicable
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Table 2.2.1-1 (cont) e = § § =
Class 1E/ ] 1. oss of >
| Remotely | Qual. for | Safety- lotive = % E
Seismic | Operated Harsh Related Control Active Power _w
Fquipment Name Tag Ne. Cat. 1 Valve Envir. | Display | PMS/DAS | Function | Position § 3
Maintenance Hatch CNS-MY-YO2 Yes - - - - - - ! 3
| Personnel Hatch CNS-MY-YO3 Yes - -1- - -I- - - é
Personnel Hatch CNS-MY-YO4 Yes - - - -1- - -
Containment Vessel CNS-MVS0 Yes - -I- - -1- - -
Electrical Penetration EO1 VUS-JY-EOI Yes - Yes/Yes - -/-
Electrical Penctration E02 VUS-JY-E02 Yes - Yes/Yes - -I- - -
Electrical Penetration E06 VUS-1Y-E06 Yes - Yes/Yes - -1- - -
Electrical Penetration E09 VUS-JY-E09 Yes - Yes/Yes -1-
Electrical Penetration E10 VUS-JY-E1D Yes - Yes/Yes - -1-
Electrical Penetration E11 VUS-JY-Ell Yes Yes/Yes -1-
Electrical Penetration E12 VUS-JY-El2 Yes Yes/Yes -1-
Electrical Penetration E13 VUS-IY-EI3 Yes - Yes/Yes - -I-
Electrical Penetration E14 VUS-JY-El4 Yes - Yes/Yes -I-
Electrical Penetration E15 VUS-IV-E1S Yes - Yes/Yes -1-
Electrical Penetration E16 VUS-1Y-El6 Yes - Yes/Yes -
Electrical Penetration EIR VUS-JY-Ei8 Yes Yes/Yes -
Electrical Penetration E21 VUS-TY-E21 Yes Yes/Yes - -/-
Electrical Penetration E22 VUC-JY-E22 Yes - Yes/Yes - -1-
Elec.ical Penetration E23 VUS-IY-E23 Yes - Yes/Yes - -

96L01 1-QL4dM’ LOZOZ0IMEU ZABASDYY LNOOGAR\ Wi
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Note: Dash (-) indicates not applicable
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Table 2.2.1-1 (cont)

Class 1E/

Remotely | Qual. for

Seismic | Operated Harsh

Equipment Name Tag Ne. Cat. | Valve Envir.
Electrical Penetration E24 VUS-JY-E24 Yes Yes/Yes
Electrical Penetration E25 VUS-JY-E25 Yes Yes/Yes
Electrical Penetration E26 VUS-1Y-E26 Yes Yes/Yes
Electrical Penetration E27 VUS-JY-E27 Yes Yes/Yes
Electrical Penetration E28 VUS-JY-E28 Yes Yes/Yes
Electrical Penetration E29 VUS-IY-E29 Yes Yes/Yes
Electrical Penctration E30 VUS-JY-E30 Yes Yes/Yes
Electrical Penetration E31 VUS-JY-E31 Yes Yes/Yes
Electrical Penetration E32 VUS-JY-E32 Yes Yes/Yes

Note: Dash (-) indicates not applicable
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CONTAINMENT SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

| 1. The functional arrangement of
| the applicable portions of the

| CNS and associated systems is as
| shown in Figure 2.2.1-1.

Table 2.2.1-2
Inspections, Tests, Analyses, and Acceptance Criteria

| Design Commitment | _ Inspections, Tests, Analyse Acceptance Criteris |

Inspection of the as-built system
will be performed.

The as-built CNS conforms with !
the functional arrangement shown
in Figure 2.2.1-1.

i 2. The ASME Code Section III
components and piping shown in
| Figure 2.2.2-1 retain pressure

| boundary integrity at their design
| pressure,

1) A pressure test will be
performed on those ASME Code
components of the CNS required
to be pressure tested by the
ASME Code Section III.

i) Inspections, including
nondestructive examination of the
as-built pressure boundary welds,
will be performed in accordance
with the ASME Code Section III

1) Testing of the containment
vessel will be performed in
accordance with the ASME Code
Section IIL

i) A report exists and concludes
that the results of the pressure
tests of the ASME Code
components of the CNS conform
with the requirements in the
ASME Code Section IIIL

il A report exists and concludes
that the pressure boundary
integrity requirements of the
ASME Code Section III are met
for the quality of pressure
boundary welds.

il1) A report exists and concludes
that the containment vessel

conforms with the requirements
of the ASME Code Section III.

| 3. The seismic Category 1
equipment identified in

| Table 2.2.1-1 can withstand

| seismic design basis dynamic
loads without loss of safety
function.

1) Inspection will be performed to
verify that the seismic Category |
equipment and valves identified in
Table 2.2.1-1 are located on the
nuclear island.

1) Type tests, analyses, or a
combination of type tests and
analyses of seismic Category |
equipment will be performed

1) The seismic Category |
equipm identified in

Table 2 | |-1 1s located on the
nuclear island.

1) A report exists and concludes
that the seismic Category 1
equipment ca'« withstand seismic
design basis ¢ ynamic loads
without loss of safety function.

2.2.1-10
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CONTAINMENT SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

Table 2.2.1.2 (cont)

Inspections, Tests, Analyses, and Acceptance Criteria

4. The as-built CNS ASME

| Code Section III piping depicted

| in Figure 2.2.1-1 meets applicable
ASME Section III Code

| requirements for the CNS design

| conditions.

1) Inspection will be performed to
verify that the CNS ASME Code
Section III piping depicted in
Figure 2.2.1-1 is located on the
nuclear island.

1i) A reconciliation analysis using
the as-designed and as-built piping
information will be performed, or
an analysis of the as-built piping
will be performed.

i) A reconciliation analysis
using the as-designed and as-built
pipe support information will be
performed, or an analysis of the
as-built supports will be
performed.

i) The CNS ASME Code
Section III piping depicted in
Figure 2.2.1-1 is located on the
nuclear island.

i) The as-built piping stress
report exists and includes the
ASME Code Certified Stress
Report.

i) The as-built pipe support
stress report exists and includes
the ASME Code Certified Stress
Report.

5.a) The Class IE equipment
identified in Table 2.2.1-1 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.

Type tests, analyses, or a
combination of type tests and
analyses will be performed on
Class 1E equipment located in a
harsh environment.

A report exists and concludes that
the Class 1E equipment identfied |
in Tables 2.2.1-1 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.

5b) The Class 1E components
identified in Table 2.2.1-1 are
powered from their respective
Class 1E division

Testing will be performed on the
CNS by providing a simulated test
signal in each Class 1E division.

A simulated test signal exists at
the Class 1E equipment identified
in Table 2.2.1-1 when the
assigned Class 1E division is
provided the test signal.

5.c) Separation is provided
between CNS Class 1E divisions,
and between Class 1E divisions
and non-Class 1E cable.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

(W) vestigrouse
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CONTAINMENT SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

| 6. The CNS provides the safety-
| related function of containment

| isolation for containment

| boundary integrity and provides a
| barrier against the release of

| fission products to the

| atmosphere.

Table 2.2.1-2 (cont)
Inspections, Tests, Analyses, and Acceptance Criteria

Y Ry — ET—

A containment integrated leak rate
test will be performed.

The leakage rate from
containment for the integrated
leak rate test is less than L.

| 7. Containment electrical
penetration assemblies are

| protected against currents that are

| greater than the continuous

| raungs

An analysis for the as-built
containment electncal penetration
assemblies will be performed to
demonstrate (1) that the maximum
current of the circuits does not
exceed the continuous rating of
the containment electrical
penetration assembly, or (2) that
the circuits have redundant
protection devices in series and
that the redundant current
protection devices are coordinated
with the containment electrical
penetration assembly’s rated short
circuit thermal capacity data and
prevent current from exceeding
the continuous current rating of
the containment electrical
penetration assembly.

Analysis exists for the as-built
containment electrical penetration
assemblies and concludes that the
penetrations are protected against
currents which are greater than
their continuous ratings.

8. Safety-related displays
identified in Table 2.2.1-1 can be
retrieved in the MCR.

Inspection will be performed for
retrievability of the safety-related
displays in the MCR.

Safety-related displays identified
in Table 2.2.1-1 can be retrieved
in the MCR.

I 92 Controls exist in the MCR
to cause those remotely operated
valves identified in Table 2.2.1-1
to perform active functions.

Stroke testing will be performed
on remotely operated valves
identified in Table 2.2.1-1 vsing
the controls in the MCR.

Controls in the MCR operate to
cause remotely operated valves
identified in Table 2.2.1-1 to
perform active functions.

9.b) The valves identified in
Table 2.2.1-1 as having PMS
control perform an active safety
function after receiving a signal
from PMS.

Testing will be performed using
real or simulated signals into the
PMS.

The valves identified in

Table 2.2.1-1 as having PMS
control perform an active
function after receiving a signal
from PMS.

@mm

22112
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CONTAINMENT SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

9.c) The valves identified in
Table 2.2.1-1 as having DAS
control perform an active function
after receiving a signal from
DAS.

Table 2.2.1-2 (cont) 3
Inspections, Tests, Analyses, and Acceptance Criteria

| Design Commitment | _ Inspectons, Tests, Anlyses Accepiance Critria___|

Testing will be performed using
real or simulated signals into the
DAS.

The valves identified in ‘
Table 2.2.1-1 as having DAS
control perform an active
function after receiving a signal
from DAS.

10.a) The motor-operated and
check valves identified in

Table 2.7.1-1 perform an acuve
safety-related function to change
position as indicated in the table.

1) Tests or type tests of motor-
operated valves will be performed
that demonstrate the capability of
each valve to operate under design
conditions.

i1) Exercise testing of the check
valves with an active safety
function identified in

Table 2.2.1-1 will be performed.

1) A test report exists and
concludes that each motor-
operated valve changes position
as indicated in Table 2.2.1-1
under design conditions.

ii) Each check valve changes
position.

10.b) After loss of motive
power, the remotely operated
valves identified in Table 2.2.1-1
assume the indicated loss of
motive power position.

i) Testing of the installed valves
will be performed under the
conditions of loss of motive

power.

i) After loss of motive power,
each remotely operated valve
identified in Table 2.2.1-1
assumes the indicated loss of
motive power position.

22113
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Revision: 2
Effective: 10/31/96
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM
Revigion: 2
Effective: 10/31/96

APGOO

2.2.2 Passive Containment _ooling System
Design Description

The passive containment cooling system (PCS) provides heat removal from the containment during
design basis events.

1. The functional arrangement of the applicable portions of the PCS is as shown in Figure 2.2.2-1.

2. The American Society of Mechanical Engineers (ASME) Code Section III components and piping
shown in Figure 2.2.2-1 retain pressure boundary integrity at their design pressure.

3. The seismic Category I equipment identified in Table 2.2.2-1 can withstand seismic design basis
cynamic loads without loss of safety function.

4. The as-built PCS ASME Code Section III piping depicted in Figure 2.2.2-1 meets applicable
ASME Section III Code requirements for the PCS design conditions.

5. a) The Class 1E equipment identified in Table 2.2.2-1 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.

b) The Class 1E components identified in Table 2.2.2-1 are powered from their respective Class
1E division.

¢) Separation is provided between PCS Class 1E divisions, and between Class 1E divisions and
non-Class 1E cable.

6. The PCS provides the following safety-related functions:
a) The PCS provides the delivery of water to the outside of the containment vessel.
b) The PCS provides wetting of the outside surface of the containment vessel.

¢) The PCS provides air flow over the outside of the containment shell by a natural circulation
air flow path from the air inlets to the discharge structure.

d) The PCS provides drainage of the excess water from the outside of the containment vessel
through the two upper annulus drains.

e) The PCS provides a passive containment cooling water storage tank (PCCWST) initial
inventory of at least 72 hours of cooling water.

f) The PCS provides a flow path for long-term makeup to the PCCWST.

2.2.241
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM
Revision: 2
Effective: 10/31/96

ARFD0

7. Safety-related displays identified in Table 2.2.2-1 can be retrieved in the main control room
(MCR).

8. a) Controls exist in the MCR to cause those remotely operated valves identified in Table 2.2.2-1
to perform active functions.

b) The valves identified in Table 2.2.2-1 as having protection and safety monitoring system
(PMS) control perform an active safety function after receiving a signal from the PMS.

¢) The valves identified in Table 2.2.2-1 as having diverse actuation system (DAS) control
perform an active safety function after receiving a signal from the DAS.

9. a) The motor-operated valves (MOVs) identisied in Table 2.2.2-1 perform an active safety-related
function to change position as indicated in the table.

b) After loss of motive power, the remotely operated valves identified in Table 2.2.2-1 assume
the indicated loss of motive power position.

Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.2.2-2 specifies the inspections, tests, analyses, and associated acceptance criteria for the PCS.

2222
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Table 2.2.2-1
Class 1E/ Loss of
Remotely Qual. Safety- Motive
Seismic Operated for Harsh Related Contreol Active Power
Tag No. Cat. I Valve Eavir. Display PMS/DAS | Function Position
PCCWST PCS-MT-01 Yes - - - - -
Water Distribution Bucket 1CS-MT-03 Yes
Water Collection Troughs PCS-MT-04 Yes - - - -
PCCWST Isolation Valve PCS-PL-VOOIA Yes Yes Yes/No No Yes/Yes Transfer Open
Open
PCCWST Isolation Valve PCS-PL-VOOIB Yes Yes Yes/No No Yes/Yes Transfer Open
Open
PCCWST Isolation Block PCS-PL-VOO2A Yes Yes Yes/No Yes Yes/No Transfer As Is
MOV (Valve Open
Position)
PCCWST Isolation Block PCS-PL-VO02B Yes Yes Yes/No Yes Yes/No Transfer As s
MOV (Valve Open
Position)
PCS Recirculation Loop PCS-PL-VO23 Yes No No Transfer
Isolation Vaive Close
PCCWST Supply to Fire PCS-PL-V0OS Yes No No Transfer
Protection System Isolation Close
Valve
Water Makeup Isolation PCS-PL-VO14A Yes No No - Transfer
Valve Open
PCS Water Delivery Flow PCS-001 Yes Yes/No Yes
Sensor
PCS Water Delivery Flow PCS-002 Yes Yes/No Yes
Sensor

Note: Dash (-) indicates not apphicable
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Table 2.2.2-1 (cont)

Class 1E/
Remotely Qual.
Seismic Operated | for Harsh
Equipment Name Tag No. Cat. 1 Valve Envir
i

PCS Water Delivery Flow PCS-003 Yes Yes/No
Sensor

Containment Pressure PCS-005 Yes Yes/Yes
Sensor

Containment Pressure PCS-006 Yes Yes/Yes
Sensor

Containment Pressure PCS-007 Yes Yes/Yes
Sensor

Containment Pressure PCS-008 Yes Yes/Yes
Sensor

PCCWST Water Level PCS-010 Yes Yes/No
Sensor

PCCWST Water Level PCS-011 Yes Yes/No
Sensor

High-Range Containment PCS-0i2 Yes Yes/Yes
Pressure Sensor

High-Range Contamment PCS-013 Yes - Yes/Yes
Pressure Sensor

High-Range Containment PCS-014 Yes - Yes/Yes
Pressure Sensor

Note: Dash (-) indicates not applicable
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM

Revision: 2
Effective: 10/31/96

| 1. The functional arrangement
| of the applicable portions of
the PCS is as shown in

Figure 2.2.2-1.

| Table 2.2.2-2 |
Inspections, Tests, Analyses, and Acceptance Criteria :,

4
Design Commitment Inspections, Tests, Analyses Acceptance Criteria ]

Inspection of the as-built system
will be performed.

in Figure 2.2.2-1.

2. The ASME Code Section III
components and piping shown in
Figure 2.2.2-1 retain pressure
boundary integrity at their design
I pressure.

|

1) A hydrostatic test will be
performed on those ASME Code
components required to be
hydrostatically tested by the
ASME Code Section III.

1) Inspections, including
nondestructive examination of the
as-built pressure boundary welds,
will be performed in accordance
with the ASME Code Section III.

1) A report exists and concludes
that the results of the hydrostatic
test of the ASME Code
components of the PCS conform
with the requirements in the
ASME Code Section IIlL

i) A report exists and concludes
that the pressure boundary
integrity requirements of the
ASME Code Section III are met
for the quality of pressure
boundary welds.

3. The seismic Category I
equipment identified in
Table 2.2.2-1 can withstand
seismic design basis dynamic
loads without loss of safety

1) Inspection will be performed to
verify that the seismic Category I
equipment and valves identified in
Table 2.2.2-1 are located on the
nuclear island.

1) The seismic Category 1
equipment identified in

Table 2.2.2-1 is located on the
nuclear island.

function. I
i) Type tests, analyses, or a i) A report exists and concludes
combination of type tests and that the seismic Category |
analyses of seismic Category 1 equipment can withstand seismic
equipment will be performed. design basis dynamic loads

without loss of safety function.
2225
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM
Revision: 2

| 4. The as-built PCS ASME Code
Section I1l piping depicted in
Figure 2.2.2-1 meets applicable

t ASME Secuon III Code
requirements for the PCS design

| conditions.

Table 2.2.2-2 (cont) ,
Inspections, Tests, Analyses, and Acceptance Criteria

| Design Commitment | Inspections, Tss Anslyses Acceptance Criters__|

1) Inspection will be performed to
verify that the PCS ASME Code
Section III Class 3 piping depicted
in Figure 2.2.2-1 is located on the
nuclear island.

1) A reconciliation analysis using
the as-designed and as-built piping
information will be performed, or
an analysis of the as-built piping
will be performed

ii) A reconciliation analysis
using the as-designed and as-built
pipe support information will be
performed, or an analysis of the
as-built supports will be
performed.

1) The PCS ASME Code
Section III Class 3 piping
depicted in Figure 2.2.2-1 is
located on the nuclear island.

i) The as-built piping stress
report exists and includes the
ASME Code Certified Stress
Report.

1ii) The as-built pipe support
stress report exists and includes
the ASME Code Certified Stress

Report.

y

| 5.2) The Class 1E equipment

| identified in Table 2.2.2-1 as

| being qualified for a harsh

| cnvironment can withstand the

| environmental conditions that
would exist before, during, and

| following a design basis accident
| without loss of safety function

| for the ume required to perform
| the safety function.

Type tests, analyses, or a
combination of type tests and
analyses wil! be performed on
Class 1E equipment located in a
harsh environment.

A report exists and concludes t.at
the Class 1E equipment identified
in Tables 2.2.2-1 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.

| 5.b) The Class 1E components
| identified in Table 2.2.2-1 are

| powered from their respective

| Class IE division.

Testing will be performed on the
PCS by providing a simulated test
signal in each Class 1E division.

A simulated test signal exists at
the Class |E equipment identified
in Table 2.2.2-1 when the
assigned Class 1E division is
provided the test signal.

5.c) Separation is provided
between PCS Class 1E divisions,
| and between Class 1E divisions
| and non-Class 1E cable.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

See Certified Design Material,
Section 3.3, Nuclear Island
Buildings.

2226
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM
Revision: 2 25
Effective: 10/31/96 AP600

E Table 2.2.2-2 (cont) |
; Inspections, Tests, Analyses, and Acceptance Criteria ‘

{
‘ Design Conunitment Inspections, Tests, Analyses Acceptance Criteria '

| 6.a) The PCS provides the Testing will be performed to When tested separately, each of
| delivery of water to the outside of | measure the PCCWST delivery the two flow paths delivers
| the containment vessel. rate from each of the two parallel | greater than or equal to:

flow paths. * 436 gpm at a PCCWST water
level of 20.2 ft = 0.5 ft above the
bottom of the tank

* 110 gpm at a PCCWST water
level of 17.2 ft = 0.5 ft above the
bottom of the tank

* 55 gpm at @ PCCWST water

l level of 1.2 ft = 0.5 ft above the
bottom of the tank

6.b) The PCS provides wetting Tes.ng will be performed 1. With a PCCWS T water level
of the outside surface of the measure wne wetted surface of the | of 1.2 ft =+ 0.5 ft above the
containment vessel. containment vessel from either of | bottom of th: tank, water
the two parallel flow paths to the delivery 'v the containment
containment vessel. shell prcvides greater than 35%

of its circ.'mference wetted at ‘
the upper spring line. The wetted |
coverage wii' be verified with ‘
each of the two parallel paths

tested separatelv.
6.c) The PCS provides air flow Inspections of the air flow path Flow paths exist at each of the
over the outside of the segments will be performed. following locations:
containment shell by a natural * air inlets
circulation air flow path from the * base of the outer wnulus
air inlets to the discharge * base of the inner anwlus
structure. * discharge structure
6.d) The PCS provides drainage Testing will be performed to With a water flow of no less than
of the excess water from the verify the upper annulus drain 450 gpm into the upper anni lus
outside of the containment vessel | flow performance. for at least 3 hours, the water
through the two upper annulus level in the annulus does not
drains. exceed 10 in. above either drai.
6.¢) The PCS provides a Inspection of the PCCWST will The volume of the PCCWST s
PCCWST initial inventory of at be performed. greater than or equal to
least 72 hours of cooling water. 350,000 gal.
6.f) The PCS provides a flow See item 1 in this table. See item 1 in this tabi H
path for long-term makeup to the
PCCWST.

22.2-7
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Certified Design Material

PASSIVE CONTAINMENT COOLING SYSTEM

Revision: 2
Effective: 10/31/96

Table 2.2.2-2 (cont) ‘
Inspections, Tests, Analyses, and Acceptance Criteria ‘

i Design Commitment Inspections, Tests, Analyses Acceptance Criteria 5

| 7. Safety-related displays
| identified in Table 2.2.2-1 can be
| retrieved in the MCR.

Inspection will be performed for
retrievability of the safety-related
displays in the MCR.

Safety-related displays identified
in Table 2.2.2-1 can be retrieved
in the MCR.

I 8.a) Controls exist in the MCR
| to cause those remotely operated
| valves identified in Table 2.2.2-1
| to perform active functions.

Stroke testing will be performed
on the remotely operated valves
identified in Table 2.2.2-1 using
the controls in the MCR.

Controls in the MCR operate to
cause remotely operated valves
identified in Table 2.2.2-1 10
perform active functions.

| 8.b) The valves identified in

| Table 2.2.2-1 as having PMS

| control perform an active safety
| function after receiving a signal
| from the PMS.

Testing will be performed using
real or simulated signals into the
PMS.

The valves identified in

Table 2.2.2-1 as having PMS
control perform an active safety
function after receiving a signal
from the PMS.

| 8.c) The valves identified in

| Table 2.2.2-1 as having DAS

| control perform an active safety

| function after receiving a signal
from the DAS.

Testing will be performed using
real or simulated signals into the
DAS.

The valves identified in

Table 2.2.2-1 as having DAS
control perform an active safety
function after receiving a signal
from the DAS.

9.2) The MOVs identified in
| Table 2.2.2-1 perform an active
safety-related function to change
position as indicated in the table.

Tests or type tests of MOVs will
be performed that demonstrate the
capability of the valve to operate
under design conditions.

A test report exists and concludes '
that each MOV changes position |
as indicated in Table 2.2.2-1 [
under design conditions. "

| 9.b) After loss of motive power,
| the remotely operated valves

| identified in Table 2.2.2-1 assume
| the indicated loss of motive
power position.

Testing of installed valves will be
performed under the conditions of
loss of motive power.

After loss of motive power, each
remotely operated valve identified |
in Table 2.2.2-1 assumes the
indicated loss of motive power
position.
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Certified Design Material

PASSIVE CORE COOLING SYSTEM
Revision: 2
Effective: 10/31/96

2.2.3 Passive Core Cooling System

Design Description

The passive core cooling system (PXS) provides emergency core cooling during design basis events.
1. The functional arrangement of the applicable portion of the PXS is as shown in Figure 2.2.3-1.

2. The American Society of Mechanical Engineers (ASME) Code Section III components and piping
shown in Figure 2.2.3-1 retain pressure boundary integrity at their design pressure.

3. The seismic Category I equipment identified in Table 2.2.3-1 can withstand seismic design basis
dynamic loads without loss of safety function.

4. a) The as-built PXS ASME Code Section III piping depicted in Figure 2.2.3-1 meets applicable
ASME Code Section III requirements for the PXS design conditions.

b) Each of the as-built PXS lines identified in Table 2.2.3-2 is designed to meet leak-before-break
(LBB) criteria, or an evaluation is performed of the protection from dynamic effects of a
rupture of the line.

5. a) The Class 1E equipment identified in Table 2.2.3-1 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.

b) The Class 1E components identified in Table 2.2.3-1 are powered from their respective
Class 1E division.

¢) Separation is provided between PXS Class 1E divisions, and between Class 1E divisions and
non-Class 1E cable.

6. The PXS provides the following safety-related functions:
a) The PXS provides isolation of the PXS lines penetrating the containment.
b) The PXS provides core decay heat removal during design basis events.

¢) The PXS provides reactor coolant system (RCS) makeup, boration, and safety injection during
design basis events.

d) The PXS provides pH adjustment of water flooding the containment following design basis
accidents.

2.2.31
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PASSIVE CORE COOLING SYSTEM
Revision: 2
Effective: 10/31/96

Certified Design Material

7. The PXS provides a function to drain the in-containment refueling water storage tank (IRWST)
into the containment.

8. Safety-related displays identified in Table 2.2.3-1 can be retrieved in the main control
room (MCR).

9. a)

b)

c)

10. a)

b)

Controls exist in the MCR to cause the remotely operated valves identified in Table 2.2.3-1 to
perform their active functions.

The valves identified in Table 2.2.3-1 as having protection and safety monitoring
system (PMS) control perform their active function after receiving a signal from the PMS.

The valves identified in Table 2.2.3-1 as having diverse actuation system (DAS) control
perform their active function after receiving a signal from the DAS.

The motor-operated and check valves identified in Table 2.2.3-1 perform an active safety-
related function to change position as indicated in the table.

After loss of motive power, the remotely operated valves identified in Table 2.2.3-1 assume
the indicated loss of motive power position.

Inspection, Tests, Analyses, and Acceptance Criteria

Table 2.2.3-3 specifies the inspections, tests, analyses, and associated acceptance criteria for the PXS.

223-2
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Table 2.2.3-1
—— e e e T e _ = —
Class 1E/ Loss of
Remotely Qual. Safety- Control Motive
Seismic | Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. Cat. | Valve Envir Display DAS Function | Position
Passive Residual Heat PXS-ME-01 Yes -1 - - -1- - .
Removal Heat Exchanger
(PRHR HX)
Accumulator Tank A PXS-MT-0O1A Yes - -1- -1 - - .
Accumulator Tank B PXS-MT-0IB Yes -1- “f - -
Core Makeup Tank PXS-MT-02A Yes -1 - -1 - -
(CMT) A
CMTB PXS-MT-02B Yes -1 - - -1- - -
IRWST PXS-MT-03 Yes - -1 - I = - -
IRWST Screen A PXS-MY-YOI1A Yes - -1- - =fs .
IRWST Screen B PXS-MY-YDIB Yes - -1- -f- -
Containment Recirculation PXS-MY-YORA Yes - -/- - -f- -
Screen A
Coniainment Recirculation PXS-MY-YO02B Yes -/- -f- -
Screen B
pH Adjustment Basket A PXS-MY-YO3A Yes - -/ - - -1- -
pH Adjustment Basket B PXS-MY-YO03B Yes - -/ - -1 - - -
CMT A Inlet Isolation PXS-PL-VOO2A Yes Yes Yes/Yes Yes Yes/No None As s
Motor-operated Valve
CMT B iniet Isolation PXS-PL-V0O2B Yes Yes Yes/Yes Yes Yes/No Noene As Is
Moior-operated Valve

Note: Dash (-) indicates not applicable
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Table 2.2.3-1 (cont)

mI»v
——— g
Class 1E/ - 1
Remotely Qual. "o
Seismic | Operated Harsh § - 9
Equipment Name Tag No. Cat. | L Valve Envir. Function = 5
CMT A Discharge Isolation | PXS-PL-VOI4A Yes Yes Yes/Yes Transfer z §
Valve Open
CMT B Discharge Isolation | PXS-PL-VOI4B Yes Yes Yes/Yes Transfer g
Valve Open 2
CMT A Discharge Isolation | PXS-PL-VOISA Yes Yes/Yes Transfer 3
i Valve Open =
CMT B Discharge Isolation | PXS-PL-VOISB Yes s Yes/Yes Transfer
Valve Open
CMT A Discharge Check PXS-PL-VOi6A Yes : -1- - Transfer
Valve Open/ ?
Transfer i
Closed
CMT B Discharge Check PXS-PL-VO16B Yes No -1- No -1- Transfer
3 Valve Open/
Transfer e
Closed
=
';‘ CMT A Discharge Check | PXS-PL-VOI7A Yes No o No -7- | Transfer
2. Valve Open/
-] Transfer
i CMT B Discharge Check PXS-PL-VO17B Yes No -/ - No -1- Transfer
é Valve Open/
8 Transfer
§. Closed
p4 P Note: Dash (-) indicates not applicable
o s
~
R
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Table 2.2.3-1 (cont)

— e e —— Ee— —— — -
Class 1E/ Loss of
Remotely Qual. Safety- Control Motive
Seismic | Operated Harsh Related PMS/ Active Power
Equipment Name Tag No. Cat. | Valve Envir. Display DAS Function | Position
— - ~———— - * e E e S - -
Accumulator A Pressure PXS-PL-VO22A Yes No -1 - No -1 - Transfer -
Relief Valve Open/
Transfer
Closed
Accumulator B Pressure PXS-PL-V022B Yes No -1/ - No -1- Transfer -
Reliefl Valve Open/
Transfer
Closed
Accumulator A Discharge PXS-PL-VO2RA Yes No -/ - No -1 - Transfer -
Check Valve Open
Accumulator B Discharge PXS-PL-V028B Yes No -1 - No -1 - Transfer -
Check Valve Open
Accumulator A Discharge PXS-PL-VO2SA Yes No -1 - No -/ - Transfer -
Check Valve Open
Accumulator B Discharge PXS-PL-V029B Yes No -1 - No -1 - Transfer
Check Valve Open
Nitrogen Supply PXS-PL-V042 Yes Yes Yes/Yes Yes Yes/No | Transfer Close
Containment Isolation Valve (position) Closed
Nitrogen Supply PXS-PL-V042 Yes No -1 - No -1 - Transfer -
Containment Isolation Closed
Check Valve
PRHR HX Iniet Isolation PXS-PL-V10I Yes Yes Yes/Yes Yes Yes/No None As Is
Moaotor-operated Valve (position)

Note: Dash () indicates not applicable
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Equipment Name

Tag No.

=

PRHR HX Control Valve

PXS-PL-VI0SA

PRHR HX Control Valve PXS-PL-VI08B Yes Yes Yes/Yes No Yes/Yes | Transfer Open
Open

Contamnment Recirculation A | PXS-PL-VI17A Yes Yes Yes/Yes Yes Yes/Yes | Transfer As is
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