BVPS-2 UFSAR

CHAPTER 3
TABLE OF CONTENTS
Section Title

3 DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT,
AND SYSTEMS . . . ot e e e e e e e e e

3.1 CONFORMANCE WITH U.S. NUCLEAR REGULATORY
COMMISSION GENERAL DESIGN CRITERIA................

3.1.1 Conformance with Single Failure Criterion.........
3.1.2 Criterion ConformancCe ... .. ...t
3.1.3 References for Section 3.1 ...... ...
3.2 CLASSIFICATION OF STRUCTURES, COMPONENTS, AND

SY ST EMS & o it it e e e e e e e e e e e e e

3.2.1 Seismic Classification.......... ...,

3.2.2 System Quality Group Classifications..............
3.2.3 Tabulation of Codes and Classifications...........
3.3 WIND AND TORNADO LOADINGS . .. .. ittt ittt e e e et e e

3.3.1 Wind Loadings . v v i vttt ettt e e e e e e e e e e e e e e e

3.3.2 Tornado Loadings .o v v vttt ittt et e et ettt e e
3.3.3 References for Section 3.3 .... .. . ...
3.4 WATER LEVEL (FLOOD) DESIGN . ...ttt i ittt it eeeeenn

3.4.1 Flood Protection ... ...ttt
3.4.2 Analytical and Test Procedures ............c.cuuuuu..

3.5 MISSILE PROTECTION .. . .ttt it ittt ittt ittt ene e

3.5.1 Missile Selection and Description.................
3.5.2 Structures, Systems, and Components to be
Protected from Externally Generated Missiles......
3.5.3 Barrier Design ProceduUres ..........uuiiieeeeennnnn
3.5.4 References for Section 3.5 ...... ... . ...

3.6 PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED
WITH THE POSTULATED RUPTURE OF PIPING.............

3.6B PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED
WITH THE POSTULATED RUPTURE OF PIPING.............

3.6B.1 Postulated Piping Failures in Fluid Systems
Outside of Containment ...............iiiiininnio...

3.6B.2 Determination of Break Locations and Dynamic
Effects Associated with the Postulated
Rupture of Piping ... ...ttt iieieee ..

3.6N PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED
WITH THE POSTULATED RUPTURE OF PIPING.............

Rev. 13

.5-19
.5-20
.5-22



WwWwwww w wwww w

w w

www

.7B

.TN

o

0 00

.9B

. 9N

w N

.7B.
.7B.
.7B.
.7B.

.IN.
TN
.IN.
.IN.
7.

5

o Ul

.9B.
.9B.
.9B.

.9B.

.9N.
.9N.

Section

B W R

B wWwN R

N

BVPS-2 UFSAR

TABLE OF CONTENTS (Cont)
Title

Postulated Piping Failures in Fluid Systems
Outside of Containment ................ ... ... ...
Determination of Break Locations and Dynamic
Effects Associated with Postulated Rupture

Of Piping ittt e e e e e e e e
Reference for Section 3.6 ......... .. ...

SEISMIC DESIGN . ..ttt ittt ittt et e et ea
SETISMIC DESIGN ...t ittt ittt it it it ieaenenn

Seismic InPUL ...ttt e e e e e e e
Seismic System Analysis .......... ... ...
Seismic Subsystem Analysis ............ ... ... ....
Seismic Instrumentation ............. ... ........

SETISMIC DESIGN ...t ittt ittt ittt it it i i eenenn

Seismic Input . ... .. ... e e
Seismic System AnalySisS . ..iiiiiiii it
Seismic Subsystem AnalySisS ............iiiiia.n
Seismic Instrumentation .............uiiiiinennenn..
References for Sections 3.7B and 3.7N ...........

DESIGN OF SEISMIC CATEGORY I STRUCTURES .........

Concrete Containment ........... . inninnnn..
Steel Contailnment . ........ .. nenenen..
Concrete and Structural Steel Internal Structures
of Steel or Concrete Containments ...............
Other Seismic Category I Structures .............
FOUNAatiomns . ot ittt et e e e e e e e e e e e e e e e e e e
References for Section 3.8 ....... .. ...

MECHANICAL SYSTEMS AND COMPONENTS ...............
MECHANICAL SYSTEMS AND COMPONENTS ...............
Special Topics for Mechanical Components ........
Dynamic Testing and Analysis .........c.uuuunnn...
ASME Code Class 1, 2, and 3 Components, Component
Supports, and Core Support Structures ...........
Inservice Testing of Pumps and Valves ...........
MECHANICAL SYSTEMS AND COMPONENTS ...............

Special Topics for Mechanical Components ........
Dynamic Testing and Analysis ....................

3.8-31
3.8-38
3.8-48
3.8-49

Rev.

13



BVPS-2 UFSAR Rev.

TABLE OF CONTENTS

Section Title Page
3.9N.3 ASME Code Class 1, 2, and 3 Components, Component
Supports, and Core Support Structures ........... 3.9-45
3.9N.4 Control Rod Drive Systems .............ciieeeee.. 3.9-52
3.9N.5 Reactor Vessel Internals ...........ciiiieienenen.. 3.9-63
3.9N.6 References for Section 3.9 ..... .. ... 3.9-70
3.10 SEISMIC QUALIFICATION OF SEISMIC CATEGORY I
INSTRUMENTATION AND ELECTRICAL EQUIPMENT ........ 3.10-1
3.10B.1 Seismic Qualification Criteria .................. 3.10-1
3.10B.2 Methods and Procedures for Qualifying Electrical
Equipment and Instrumentation ................... 3.10-1

3.10B.3 Methods and Procedures of Analysis or Testing
of Supports of Electrical Equipment and Instru-

mentation ..... ... ... e 3.10-1
3.10B.4 Operating License Review ............ciiiiinino... 3.10-2
3.10N SEISMIC QUALIFICATION OF CATEGORY 1 INSTRUMENTATION

and Electrical Equipment .............. ... .. ..., 3.10-2
3.10N.1 Seismic Qualification Criteria ..........ueueuueue... 3.10-2
3.10N.2 Methods and Procedures for Qualifying Electrical

Equipment and Instrumentation ................... 3.10-10
3.10N.3 Method and Procedure for Qualifying Supports of

Electrical Equipment and Instrumentation ........ 3.10-5
3.10N.4 Operating License Review ............ ..., 3.10-5
3.10N.5 References for Section 3.10N ...........c.cccuue.. 3.10-5
3.11 ENVIRONMENTAL QUALIFICATION OF MECHANICAL

AND ELECTRICAL EQUIPMENT . ... ..ttt eennnnn. 3.11-1

3.11.1 Equipment Identification and Environmental
Conditions ...ttt e e e e e e e e 3.11-1

APPENDIX 3A COMPUTER PROGRAMS FOR DYNAMIC AND STATIC
ANALYSIS OF SEISMIC CATEGORY I
STRUCTURES, EQUIPMENT, AND COMPONENTS

APPENDIX 3B A STUDY OF THE PROBABILITY OF AN AIRCRAFT

COLLISION WITH THE BEAVER VALLEY POWER
STATION - UNIT 2

3-iii



Table

Number

3.6B-3

BVPS-2 UFSAR Rev. 20

LIST OF TABLES

Title

Quality Assurance Category I and Seismic Category I Systems
and Components

Classification of Structures
Diagrams Showing Quality Group Classification
Gust Factors and Coefficients

Design Normal Wind Loadings for Rectangular Buildings (P)
Design Wind Velocity Pressure (PSF)

Valve Missile Characteristics
Summary of Control Rod Drive Mechanism Missile Analysis
This table has been intentionally deleted from the FSAR

Characteristics of Other Missiles Postulated Within Reactor
Containment

Tornado-Generated External Missiles

List of Hazardous Materials with the Potential for Producing
Significant Missiles

Summary of Exposure Distance Calculations

Aggregate Probability of Explosion or Violent Rupture Capable
of Missile Generation

Tank Car Fragment Range (Feet) for 10° Launch Angle
Types of Tank Car Missiles

Deleted

Missile Shields on Axial Fans

High-Energy Piping Systems

Essential Structures, Systems, and Components Required for
Safe Shutdown

Energy-Absorbing Capacity of 10-inch Pipes
Piping Lines Included in the LBB Program

Damping Values



Table
Number

3.7B-2

3.7B-10

3.7B-11

3.7B-12

3.7B-13

3.7B-14

3.7B-15

3.7B-16

BVPS-2 UFSAR Rev. 20

LIST OF TABLES (Cont)

Title

Foundation Information and Structural Dimensions for Seismic
Category I Structures

Methods of Seismic Analysis Used for Seismic Category I
Structures

Containment and Internal Structures Representative Modal
Frequencies and Participation Factors Uncracked Model, Median
Soil, Safe Shutdown Earthquake

Containment and Internal Structures Representative Modal
Frequencies and Participation Factors Cracked Model, Median
Soil, Safe Shutdown Earthquake

Containment and Internal Structures Representative Mode Shapes
(Eigenvectors) Uncracked Model, Median Soil

Containment and Internal Structures Representative Mode Shapes
(Normalized Eigenvectors) Cracked Model, Median Soil, Safe
Shutdown Earthquake

Containment and Internal Structures SRSS Accelerations and
Displacements for Safe Shutdown Earthquake Uncracked Model,
Median Soil, Response Spectrum Analysis

Containment and Internal Structures SRSS Accelerations and
Displacements for Safe Shutdown Earthquake Cracked Model,
Median Soil, Response Spectrum Analysis

Containment and Internal Structures Degrees of Freedom

Containment and Internal Structures Enveloped Accelerations
and Displacements Horizontal Motion

Containment and Internal Structures Enveloped Accelerations
and Displacements Vertical Motion

Fuel Building Representative Modal Frequencies and
Participation Factors

Fuel Building Representative Mode Shapes (Eigenvectors)

Fuel Building CSM Accelerations for Safe Shutdown Earthquake
from Response Spectrum Analysis

Fuel Building Closely Spaced Modes Displacements for Safe
Shutdown Earthquake From Response Spectrum Analysis



Table
Number

3.7B-17

3.7B-18

3.7B-19

3.7B-20
3.7B-21

3.7B-22

3.7B-23

3.7B-24

3.7B-25

3.7B-26

3.7B-27

3.7B-28

3.7B-29
3.7B-30
3.7B-31

3.7B-32

BVPS-2 UFSAR Rev. 20

LIST OF TABLES (Cont)

Title

Fuel Building Square Root of the Sum of the Squares Safe
Shutdown Earthquake Responses

Fuel Building Degrees of Freedom

Cable Vault Building Representative Modal Frequencies and
Participation Factors

Cable Vault Building Representative Mode Shapes (Eigenvectors)
Cable Vault Building Degrees of Freedom

Cable Vault Building CSM Acceleration for Safe Shutdown
Earthquake From Response Spectrum Analysis

Cable Vault Building CSM Displacements for Safe Shutdown
Earthquake from Response Spectrum Analysis

Cable Vault Building SRSS of Safe Shutdown Earthquake
Comparison of Response Spectra and Time History Analysis
Results Containment and Internal Structures (Uncracked
Properties)

Comparison of Response Spectra and Time History Analysis
Results Containment and Internal Structures (Cracked
Properties)

Comparison of Response Spectra and Time History Analysis
Results Fuel Building - Safe Shutdown Earthquake Accelerations

Comparison of Response Spectra and Time History Analysis
Results Cable Vault Building Safe Shutdown Earthgquake
Accelerations

Equipment and Components 1G Flat Response

Modal Density, n

Amplified Response Dynamic Factor Study

Piping System Seismic Design and Analysis Criteria



Table

Number

3.7N-1

3.9B-1

3.9B-2

3.9B-3

BVPS-2 UFSAR Rev. 20

LIST OF TABLES (Cont)

Title

Damping Valves Used for Seismic Systems Analysis for
Westinghouse Supplied Equipment Damping

American Concrete Institute Codes, Standards, and
Specifications

American Society of Mechanical Engineers Specifications

American National Standards Institute Codes, Standards, and
Specifications

American Society for Testing and Materials Specifications
USNRC Regulatory Guides

Principal Plant Structural Specifications for Seismic
Category I Materials

Steel Liner, Penetrations, and Access Opening Codes,
Standards, and Specifications

Summary of Materials Called for in Specifications for Steel
Liner, Penetrations, and Access Openings

Load Combinations for Liner Plate and Anchors

ASTM A615 Reinforcing Steel Grade 50, Stone & Webster Special
Chemistry Chemical and Mechanical Properties

Containment Internal Structure Concrete Structures Load
Combinations Comparison

Seismic Category I Structures and Equipment for Other Than the
Containment Structure

Criteria for Stability Factors Against Sliding and Overturning
Systems and Types of Tests Conducted

Deleted from the FSAR

Piping Snubbers Monitored During Preoperational Testing
Deleted from the FSAR

Load Combinations for ASME III Class 1 Piping

3-vii



Table
Number

3.9B-6

3.9B-10

3.9B-11
3.9B-12
3.9B-13
3.9B-14
3.9B-15

3.9B-16

3.9B-17
3.9B-18
3.9B-19
3.9N-1
3.9N-2

3.9N-3

BVPS-2 UFSAR Rev. 20

LIST OF TABLES (Cont)

Title

Comparison of ASME III Class 1 Piping Requirements, Regulatory
Guide 1.48 wvs. Table 3.9B-5

Stress Limits for ASME Section III Class 2 and 3 Components
(Elastic Analysis)

Load Combinations for ASME III Class 2 and 3 Piping Except
Quench Spray, Recirculation Spray, and Safety Injection
Systems

Loading Combinations for ASME III Class 2 and 3 Piping on
Quench Spray, Recirculation Spray and Safety Injection Systems

Comparison of Class 2 and 3 Requirements - Regulatory Guide
1.48 vs. Tables 3.9B-7, 3.9B-8, and 3.9B-9

Definitions of Loadings Applicable to Piping Systems

Deleted from the FSAR

Safety-Related Pipe Support Snubbers

Load Combinations for Pipe Supports except QSS, RSS, and SIS
Load Combinations for Pipe Supports for QSS, RSS, and SIS

Loads, Load Combinations, and Stress Limits for S&W Designed
ASME III, Class 2 and 3 Equipment Supports

Methods of Load Combinations

Active Pumps (BOP)

Active Valves (BOP)

Summary of Reactor Coolant System Design Transients
Loading Combinations for ASME Class 1 Components

Allowable Stresses for ASME Section III Class 1 Components

Design Loading Combinations for ASME Code Class 2 and 3
Components and Supports

Stress Criteria for Safety Related ASME Class 2 and Class 3
Tanks

3-viii



Table
Number

3.9N-6

3.9N-9

3.9N-10
3.9N-11
3.9N-12
3.9N-13
3.9N-14
3.10B-1

3.10N-1

BVPS-2 UFSAR Rev. 20

LIST OF TABLES (Cont)

Title

Stress Criteria for ASME Code Class 2 and Class 3 Inactive
Pumps

Design Criteria for Active Pumps

Stress Criteria for Safety-Related ASME Code Class 2 and
Class 3 Valves

Active Pumps (W Scope)

Active Valves (W Scope)

Maximum Deflections Allowed for Reactor Internal Support
Stress Limits for Reactor Vessel Internal Structures
Loading Combinations for Core Support Structures
Allowable Stresses for Core Support Structures

Deleted

Deleted

Deleted

Deleted



Figure
Number

3.

5-1

.5-2

.6B-1

.6B-2

.6B-3

.6B-4

.6B-5

.6B-6

.6B-7

.6B-8

.6B-9

.6B-10

.6B-11

.6B-12

.6B-13

.6B-14

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES

Title

Plot Plan Orientation of Impact Areas for Turbine Missiles

BB281—13.9m2 Design - Comparison of External Missile
Probabilities Including Overspeed with NRC Limit

Deleted

Deleted

Areas of Analysis

Steady State Blowdown Forces vs. Friction Parameter
South Loop Strap Restraint PRR-811

Dynamic Analysis Model, South Loop Strap Restraint, PRR-811
Fluid Blowdown Forces Used in Mathematical Model
Restraint Reaction Loads

Energy Balance Sample Problem

Pipe Crush Bumper

Pipe Crush Bumper

Two-Pin Laminated Pipe Rupture Restraint

Omni Directional Pipe Rupture Restraint

Pipe Break/Restraint Locations Feedwater System (FWS)
Inside Reactor Containment

Feedwater System (FWS) Outside Containment

Main Steam System (MSS) Outside Containment



Figure
Number

3.

6B-15

.6B-16A

.6B-16B

.6B-16C

.6B-16D

.6B-16E

.6B-16F

.6B-16G

.6B-17A

.6B-17B

.6B-17C

.6B-18A

.6B-18B

.6B-18C

.6B-18D

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES (Cont)

Title

Pipe Break and Restraint Locations - Main Steam Piping
Inside Containment

Reactor Coolant System (RCS) (Pressurizer/Auxiliary Spray)
Inside Reactor Containment

Reactor Coolant System (Loop Drain/Excess Letdown) Inside
Reactor Containment

Reactor Coolant System (Pressurizer Safety/Relief Valve)
Inside Reactor Containment

Reactor Coolant System (Loop Fill Piping) Inside Reactor
Containment

Two-Inch RCS Bypass-Loop 21, 22, 23 Inside Reactor
Containment

Deleted
Deleted

Main Steam West Loop Break Exclusion Pipe Outside
Containment

Main Steam South Loop Break Exclusion Pipe Outside
Containment

Main Steam East Loop Break Exclusion Pipe Outside
Containment

Chemical/Charging and Volume Control System (CHS) Pressure/
Auxiliary Spray and Normal Charging Inside Reactor
Containment

Chemical/Charging and Volume Control System (Normal
Charging) Inside Reactor Containment

Chemical/Charging and Volume Control System (Coolant Letdown
to Non-Regenerative Heat Exchanger) Inside Reactor
Containment

Chemical/Charging and Volume Control System (Loop Fill
Piping) Inside Reactor Containment



Figure
Number

3.

6B-18E

.6B-19A

.6B-19B

.6B-19C

.6B-20A

.6B-20B

.6B-21A

.6B-21B

.6B-22

.6B-23

.6B-24

.6B-25A

.6B-25B

.6B-26

.6N-1

.6N-2

.7B-1

.7B-2

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES (Cont)

Title

Chemical/Charging and Volume Control System (CHS) (RCP Seal
Water Piping) Inside Reactor Containment

Chemical/Charging and Volume Control System (CHS) HHSI
Charging Pumps Outside Reactor Containment

Chemical/Charging and Volume Control System (CHS) RCP Seal
Water Piping Outside Reactor Containment

Chemical/Charging and Volume Control System (CHS) (Coolant
Letdown) Outside Reactor Containment

Auxiliary Steam Supply (ASS) System Outside Reactor
Containment

Auxiliary Steam Supply (ASS) System Outside Reactor
Containment

Safety Injection System (SIS) Low/High Head Inside Reactor
Containment

Safety Injection System (SIS) Low Head Accumulator Inside
Reactor Containment

Safety Injection System (SIS) Outside Reactor Containment
Emergency Feedwater System (FWE) Inside Reactor Containment

Steam Generator Blowdown System (BDG) Inside Reactor
Containment

Steam Generator Blowdown System (BDG) Outside Reactor
Containment

Steam Generator Blowdown System Pipe Rupture Restraints
(PRR)

Nitrogen Gas Supply (GNS) System Outside Reactor Containment
Deleted

Loss of Reactor Coolant Accident Boundary Limits

Design Response Spectra Safe Shutdown Earthquake

Design Response Spectra 1/2 Safe Shutdown Earthquake

3-xii



Figure
Number

3.

3.

7B-3

7B-4

.7B-5

.7B-6

.7B-7

.7B-8

.7B-9

.7B-10

.7B-11

.7B-12

.7B-13

.7B-14

.7B-15

.7B-16

.1B-17

.7B-18

.7B-19

.7B-20

.7B-21

BVPS-2 UFSAR

LIST OF FIGURES (Cont)
Title
Time History Response Spectra, 1/2% Damping Value
Time History Response Spectra, 1% Damping Value
Time History Response Spectra, 2% Damping Value
Time History Response Spectra, 5% Damping Value
Time History Response Spectra, 7% Damping Value
Time History Response Spectra, 10% Damping Value

Dynamic Model of

the Containment Structure

Dynamic Model of the Fuel Building

Dynamic Model of the Cable Vault Building

Containment and Internal
Median Soil

Eigenvectors for
Uncracked Model,

Containment and Internal
Median Soil

Eigenvectors for
Uncracked Model,

Containment and Internal
Median Soil

Eigenvectors for
Uncracked Model,

Containment and Internal
Median Soil

Eigenvectors for
Uncracked Model,

Response Spectrum Analysis, Containment and
Structures, Springline Horizontal SSE

Response Spectrum Analysis, Containment and
Structures, Mat Horizontal SSE

Response Spectrum Analysis, Containment and
Structures, Operating Floor Horizontal SSE

Response Spectrum Analysis, Containment and
Structures, Springline Vertical SSE

Response Spectrum Analysis, Containment and

Structures, Mat Vertical SSE

Response Spectrum Analysis, Containment and
Structures, Operating Floor Vertical SSE

3-xiii

Structures

Structures

Structures

Structures

Internal

Internal

Internal

Internal

Internal

Internal

Rev.

20



Figure

Number

3.7B-22

3.7B-23

3.7B-24

3.7B-25

3.7B-26

3.7B-27

3.7B-28

3.7B-29

3.7B-30

3.7B-31

3.7B-32

3.7B-33

3.7B-34

3.7B-35

3.7B-36

3.7B-37

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES (Cont)

Title

Response Spectrum Analysis, Containment and Internal
Structures, Springline Horizontal SSE

Response Spectrum Analysis Containment and Internal
Structures Mat Horizontal SSE

Response Spectrum Analysis, Containment and Internal
Structures, Operating Floor Horizontal SSE

Response Spectrum Analysis, Containment and Internal
Structures, Springline Vertical SSE

Response Spectrum Analysis Containment and Internal
Structures, Mat Vertical SSE

Response Spectrum Analysis, Containment and Internal
Structures, Operating Floor Vertical SSE

Amplified Response Spectra, Reactor Containment, Horizontal
Excitation SSE at El1. 813.62', External Structure

Amplified Response Spectra, Reactor Containment, Horizontal
Excitation SSE at El1. 691.0', Mat

Amplified Response Spectra, Reactor Containment, Horizontal
Excitation SSE at El1. 767.83', Internal Structure

Amplified Response Spectra, Reactor Containment, Vertical
Excitation SSE at El1. 818.00' Internal Structure

Amplified Response Spectra, Reactor Containment, Vertical
Excitation SSE at El1. 691.0', Mat

Amplified Response Spectra, Reactor Containment, Vertical
Excitation SSE at El1. 854.22', External Structure

Time History of Acceleration at the Operating Floor,
Containment, Horizontal SSE

Time History of Acceleration at the Springline Containment,
Horizontal SSE

Site Artificial Time History, Horizontal SSE

Amplified Response Spectra By Time History, Fuel Building
N-S SSE at E1l. 729.50'

3-xiv



Figure

Number

3.7B-38

3.7B-39

3.7B-40

3.7B-41

3.7B-42

3.7B-43

3.7B-44

3.7B-45

3.7B-46

3.7B-47

3.7B-48

3.7B-49

3.7B-50

3.7B-51

3.7B-52

3.7B-53

LIST

Amplified Response
E-W SSE at E1. 729

Amplified Response

Vertical SSE at El.

Amplified Response
N-S SSE at E1. 767

Amplified Response
E-W SSE at El1. 767

Amplified Response

Vertical SSE at El.

Amplified Response

Crane Rail Structure,

Amplified Response

Crane Rail Structure,

Amplified Response

Crane Rail Structure,

Amplified
Building,

Response

Amplified
Building,

Response

Amplified
Building,

Response

Amplified
Building,

Response

Amplified
Building,

Response

Amplified
Building,

Response

Amplified
Building,

Response
Vertical

Amplified
Building,

Response
Vertical

BVPS-2 UFSAR

OF FIGURES

Title
Spectra By Time
.50
Spectra By Time
729.50'
Spectra By Time
.33
Spectra By Time
.33"
Spectra By Time
767.33"
Spectra By Time
N S SSE
Spectra By Time
E-W SSE

Spectra By Time
Vertical SSE

Spectra By Time

N-S Excitation SSE at El.

Spectra By Time

N-S Excitation SSE at El.

Spectra By Time

N-S Excitation SSE at EI.

Spectra By Time

E-W Excitation SSE at El.

Spectra By Time

E-W Excitation SSE at El.

Spectra By Time

E-W Excitation SSE at El.

Spectra By Time

Excitation SSE at EI1.

Spectra By Time

Excitation SSE at EI1.

at El.

at El.

(Cont)

History, Fuel
History, Fuel
History, Fuel
History, Fuel
History, Fuel
History, Fuel
798.00"'
History, Fuel
798.00"
History, Fuel
at E1. 798.00"
History, Cable
718.5"
History, Cable
735.5"
History, Cable
805.04'"
History, Cable
718.5
History, Cable
735.50"
History, Cable
805.04"
History, Cable
718 .50
History, Cable
805.04"'

Rev.

Building,

Building,

Building,

Building,

Building,

Building

Building

Building

Vault

Vault

Vault

Vault

Vault

Vault

Vault

Vault

20



Figure
Number

3.

3.

7B-54

7B-55

.7B-56

.7B-57

.7B-58

.7B-59

.7B-60

.7B-61

.7B-62

.7B-63

.7B-64

.7B-65

.7B-66

.71B-67

.7B-68

.7B-69

.7B-70

.7B-71

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES (Cont)

Title
Containment-Finite Element Mode
Containment-Fuel Building Structure Interaction Model

A.R.S. Comparison-Finite Element wvs. Lumped Mass-Spring
Containment External Structure El. 854.0', Horizontal, SSE

A.R.S. Comparison-Finite Element wvs. Lumped Mass-Spring
Containment Mat El1. 681.0' to 691.0' Horizontal, SSE

A.R.S. Comparison-Finite Element vs. Lumped Mass-Spring
Containment Internal Structure El1. 818.0', Horizontal, SSE

A.R.S. Comparison-Finite Element wvs. Lumped Mass-Spring
Containment External Structure El1. 854.0', Vertical, SSE

A.R.S. Comparison-Finite Element wvs. Lumped Mass-Spring
Containment Mat El. 681.0' To 691.0', Vertical, SSE

A.R.S. Comparison-Finite Element wvs. Lumped Mass-Spring
Containment, Internal Structure El1. 818.0' Vertical, SSE

A.R.S. Comparison-Finite Element vs. Lumped Mass-Spring Fuel
Building E1. 729.50' E-W, SSE

A.R.S. Comparison-Finite Element vs. Lumped Mass-Spring Fuel
Building, el. 729.50' Vertical, SSE

A.R.S. Comparison-Finite Element vs. Lumped Mass-Spring Fuel
Building, El1. 767.33' E-W, SSE

A.R.S. Comparison-Finite Element vs. Lumped Mass-Spring Fuel
Building, El. 767.33' Vertical, SSE

Ground Response Spectra vs. Response Spectra Resulting From
Site Artificial Time History

Typical Mathematical Model of A Piping System

Representation of Family of Peak Response Curves Within
Broadened Resonant Peak

Hypothetical vs. Actual Response of Multiple Modes Within
Broadened Response Peak

Justification of Static Load Factor

Typical Amplified Response Spectra

3-xvi



Figure
Number

3.

3.

7B-72

TN-1

BVPS-2 UFSAR Rev. 20

LIST OF FIGURES (Cont)

Title
Model Beams
Multi-Degree of Freedom System
Reactor Containment Machine Locations, Plant El1. 767'-10"
Reactor Containment Machine Locations, Plant E1. 738'-10"
Reactor Containment Machine Locations, Plant E1. 718'-6"
Reactor Containment Machine Locations, Plant El1. 692'-11"

Reactor Containment Machine Locations, Sections 1-1, 6-6,
7-7, & 10-10

Reactor Containment Machine Locations, Sections 2-2, 5-5, &
9-9

Reactor Containment Machine Locations, Sections 3-3 & 4-4
Plot Plan

Reactor Containment Waterproofing
Foundation Mat & Wall Base

Concentric Ring at Apex of Dome

Typical Detail of Dome-Cylinder Junction
Personnel Hatch Reinforcing Details
Equipment Hatch Reinforcing Details

Typical Liner Details

Wall and Mat Joint

Section-Typical Bottom Liner Bridging Plate
Section-Typical Bridging Bar

Section-Shield Wall Base

Typical Piping Penetrations

Typical Electrical Penetration

3-xvii



Figure

Number

3.8-22

3.8-23

BVPS-2 UFSAR Rev. 20
LIST OF FIGURES (Cont)
Title
DELETED
DELETED
Fuel Transfer Tube Enclosure
Plant Arrangement at Plan El1. 735'-6"
Plant Arrangement at Plan El1. 752'-6"
Plant Arrangement at Plan El1. 760'-6"
Plant Arrangement at Plan El1. 774'-6"
Plant Arrangement Part Plan
Auxiliary Building Arrangement Plan El. 710'-6" and 718'-6"
Auxiliary Building Arrangement Plan E1. 735'-6"
Auxiliary Building Arrangement Plan El. 755'-6"
Auxiliary Building Arrangement Plan E1. 773'-6"
Auxiliary Building Arrangement Sections 1-1 and 2-2
Auxiliary Building Arrangement Sections 3-3 and 4-4
Auxiliary Building Arrangement Sections 5-5, Plan
El. 710'-6"
Main Steam & Cable Vault Area Plan El1. 755'-6", 798'-0",
808'-6"
DELETED
DELETED
Control Building Plan E1. 735'-6"
Control Building Plan El. 707'-6"
Control Building Sections 1-1 and 2-2
Diesel Generator Building Arrangement
Service Building Plan El1. 745'-6" and 730'-6"

3-xviii



Figure

Number

3.8-45

3.8-46

3.9N-1

3.9N-2

3.9N-3

3.9N-4

3.9N-5

3.9N-6

3.9N-7

BVPS-2 UFSAR Rev.

LIST OF FIGURES (Cont)

Title
Service Building Plan El1. 760'-6" and 780'-6"
Service Building Sections 1-1 and 2-2
Electrical Cable Tunnel
Pipe Trench for BVPS-1 and -2 Crosstie Piping-Sheet 1
Pipe Trench for BVPS-1 and -2 Crosstie Piping-Sheet 2
Emergency Service Water Overflow Structure
Waste Handling Building Arrangement
Condensate Polishing Building Plan El1. 722'-6" and 735'-6"
Condensate Polishing Building Plan E1. 752'-6" and 774'-6"

Condensate Polishing Building Sections 1-1, 2-2, 3-3, 4-4,
5-5

Condensate Polishing Building (non-Category I) Plan
El. 762'-6" and 794'-6", Section 6-6

Gaseous Waste Storage Tank

DELETED

Reactor Coolant Pump Casing With Support Feet

Vibration Check-out Function Test Inspection Points
Control Rod Drive Mechanism

Schematic Control Rod Drive Mechanism

Nominal Latch Clearance Minimum and Maximum Temperature
Control Rod Drive Mechanism Latch Clearance Thermal Effect
Lower Core Support Assembly (Core Barrel Assembly)

Upper Core Support Structure

Plan View of Upper Core Support Structure

3-xix

20



BVPS-2 UFSAR Rev. 0

CHAPTER 3

DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT,
AND SYSTEMS

3.1 CONFORMANCE WITH U.S. NUCLEAR REGULATORY COMMISSION GENERAL
DESIGN CRITERIA

This section describes how the design of Beaver Valley Power Station -
Unit 2 (BVPS-2) conforms with the U.S. Nuclear Regulatory Commission
(USNRC) General Design Criteria (GDC), Appendix A of 10 CFR 50, as
amended through October 27, 1978. The GDC establish minimum
requirements for the design of nuclear power plants.

The GDC are intended to guide design of all water-cooled nuclear power
plants. The GDC are generic in nature and subject to a variety of
interpretations. For this reason, some cases will show that
conformance to a particular criteria is not directly measurable. For
these cases, the conformance of plant design to the interpretation of
the GDC is discussed. For each of the 55 criteria promulgated, a
specific assessment of the plant design is made. The final safety
analysis report (FSAR) section that contains the detailed design
information pertinent to that criterion is given, in addition to

applicable references. For the purpose of this report, the terms
"important to safety,” "safety related," and "safety systems" are
synonymous .

Based on the contents herein, it can be concluded that the nuclear
power plant known as BVPS-2 fully satisfies and is in compliance with
the GDC.

3.1.1 Conformance with Single Failure Criterion
3.1.1.1 Single Failure Criterion
Appendix A to 10 CFR 50 defines single failure criterion as follows:

"A single failure means an occurrence which results in the loss of
capability of a component to perform its intended safety functions.
Multiple failures resulting from a single occurrence are considered to
be a single failure. Fluid and electric systems are considered to be
designed against an assumed single failure if neither (1) a single
failure of any active component (assuming passive components function
properly) nor (2) a single failure of a passive component (assuming
active components function properly) results in a loss of the
capability of the system to perform its safety functions."
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3.1.1.2 Definition of Terms Used in Single Failure Criterion
3.1.1.2.1 Active Component Failure

An active component failure is the failure of a powered component to
act on command to perform its design function. Examples of active
component failures include the failure of a powered valve to move to
its correct position, the failure of an electrical breaker or relay to
respond, or the failure of a pump, fan, or emergency diesel generator
to start.

3.1.1.2.2 Passive Component Failure

A passive component failure is the structural failure of a static

component so that it does not perform its intended function. For
fluid pressure-boundary components, a passive component failure
results in a breech of the pressure boundary. Typical passive

components include piping, cables, valve bodies, etc.
3.1.1.2.3 Short Term

The short term is defined as that period of operation up to 24 hours
following an initiating event, except for the emergency core cooling
system (ECCS) following a 1loss-of-coolant accident (LOCA) which
considers the short term as terminating after the system 1is
transferred from the injection mode to the recirculation mode.

3.1.1.2.4 Long Term

The long term is defined as the period following the short term (that
is, greater than 24 hours) during which time the system safety
function is still required.

3.1.1.3 Application of Single Failure Criterion

The single failure criterion must be applied to all fluid systems,
electrical power sources, control circuits, etc, which are essential
to shut down the reactor and to mitigate the consequences of
postulated events, as defined in American National Standards Institute
(ANSI) Standard N18.2 for Conditions II, III, and IV. The following
guidelines are used with regard to specific applications:

1. The most limiting single failure must be assumed in addition
to the postulated event and the direct consequences of the
postulated event, including loss of offsite power 1if the
initiating event or its effects result in a reactor or
turbine trip. Fluid systems required to shut down the
reactor and to mitigate the event must be designed to accept
either a single active failure in the short term, or a single
passive failure in the long term, with no previous active
failure in the short term. Passive failure need not be
considered in the short term. Specific
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details on how to apply single failure criteria to high
energy line breaks are provided in Section 3.6B.1.3.1.

Although all systems required to shut down the reactor and to
mitigate the consequences of the postulated event must be
designed to the single failure criterion, only one single
failure and its consequences need be assumed to occur in the
aggregate of safety-related plant systems.

Passive failure in fluid systems required to shut down the

reactor and to mitigate the consequences of the postulated
event are limited to 50-gpm

3.1-2a
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leaks, ©provided the system is designed to Seismic Category I
requirements. This leak rate is based on assumed maximum pump seal
leakage, flange failures, or similar system pressure-boundary
violations. A double-ended piping rupture or crack exceeding this
leak rate 1s not assumed, provided the Seismic Category I design
requirements are met. High-energy piping failures and the effects on
safety systems are discussed further in Section 3.6.

4. The emergency onsite electrical power sources (both ac and
dc) and their associated distribution systems are designed to
have sufficient independence, redundancy, and testability to
perform their safety functions assuming a single failure, as
defined in GDC 17. The protection systems, as defined in GDC
20 with regard to failure, are designed in accordance with
Regulatory Guide 1.53.

5. All safety-related electrical/control systems are designed to
ensure that a single failure cannot cause mechanical motion
of a passive component of a fluid system in such a way that
its motion results 1in total 1loss of the system safety
function.

3.1.2 Criterion Conformance
3.1.2.1 Quality Standards and Records (Criterion 1)
3.1.2.1.1 Criterion

"Structures, systems, and components important to safety shall be

designed, fabricated, erected, and tested to quality standards
commensurate with the importance of the safety functions to be
performed. Where generally recognized codes and standards are used,

they shall be identified and evaluated to determine their
applicability, adequacy, and sufficiency, and shall be supplemented or
modified as necessary to assure a quality product in keeping with the
required safety function. A quality assurance program shall be
established and implemented in order to provide adequate assurance
that these structures, systems, and components will satisfactorily
perform their safety functions. Appropriate records of the design,
fabrication, erection, and testing of structures, systems, and
components important to safety shall be maintained by or under the
control of the nuclear power unit licensee throughout the life of the
unit."

3.1.2.1.2 Design Conformance
Structures, systems, and components important to safety are designed,

fabricated, erected, and tested to gquality standards commensurate with
the importance of the safety functions to be performed.
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Quality standards relating to safety-related structures, systems, and
components are generally contained in codes such as the American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code. The applicability of these codes to structures, systems, and
components identified throughout this zreport i1s summarized in
Section 3.2.

Chapter 17 describes the quality assurance program established to
provide adeguate assurance that safety-related structures, systems,
and components satisfactorily perform their safety functions.

3.1.2.2 Design Bases for Protection Against Natural Phenomena
(Criterion 2)

3.1.2.2.1 Criterion

"Structures, systems, and components important to safety shall be
designed to withstand the effects of natural phenomena, such as

earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches,
without loss of capability to perform their safety functions. The
design Dbases for these structures, systems, and components shall
reflect: (1) appropriate consideration of the most severe of the

natural phenomena that have been historically reported for the site
and surrounding area, with sufficient margin for the limited accuracy,
quantity, and period of time in which the historical data have been
accumulated, (2) appropriate combinations of the effects of normal and
accident conditions with the effects of the natural phenomena, and (3)
the importance of the safety functions to be performed."

3.1.2.2.2 Design Conformance

The structures, systems, and components important to safety are
designed to withstand, or be protected from, the effects of natural
phenomena without loss of capability to perform their safety
functions. Those structures, systems, and components important to
safety are designed to withstand the maximum probable natural
phenomena expected at the site, determined from recorded data for the
site vicinity, with appropriate margin to account for uncertainties in
historical data. Appropriate combinations of the effects of normal
and accident conditions with the effects of natural phenomena are
considered in the plant design.

The nature and magnitudes of the natural phenomena considered in the
design of BVPS-2 are discussed in Sections 2.3, 2.4, and 2.5.
Sections 3.3 through 3.7 discuss the design of BVPS-2 in relation to
natural events. Seismic and safety classifications, as well as other
pertinent standards and information, are given in the sections
discussing individual structures and components.
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3.1.2.3 Fire Protection (Criterion 3)
3.1.2.3.1 Criterion

"Structures, systems, and components important to safety shall be
designed and 1located to minimize, consistent with other safety
requirements, the probability and effect of fires and explosions.
Noncombustible and heat-resistant materials shall be used wherever
practical throughout the unit, particularly in locations such as the
containment and control room. Fire detection and fighting systems of
appropriate capacity and capability shall be provided and designed to
minimize the adverse effects of fires on structures, systems, and
components important to safety. Firefighting systems shall be
designed to assure that their rupture or inadvertent operation does
not significantly impair the safety capability of these structures,
systems, and components."

3.1.2.3.2 Design Conformance

The BVPS-2 structures, systems, and components are designed and
located to minimize the ©probability and effect of fires and
explosions. Noncombustibles and fire-resistant materials are used

wherever practicable.

The requirements of NUREG-0800, (USNRC 1981) Standard Review Plan
Section 9.5.1 and 1its Branch Technical Position CMEB 9.5-1, the
National Fire Protection Association, the American Nuclear Insurers,
and other applicable codes and regulations are considered in the
design, installation, and testing of the system and components.

The fire protection system (FPS) is designed to detect, annunciate,
and extinguish postulated fires. A suitable combination of electrical
isolation, physical distance, barriers, resistance to combustion, and
automatic and/or manual protection is applied to adequately maintain
effective independence of redundant safety-related equipment (the
availability of safety functions in spite of postulated fires).

The FPS in safety-related areas is seismically supported to assure
that it does not impair the function of safety-related structures,
systems, and components.

The FPS is designed in such a manner that the failure of a part, or
any of its components, or inadvertent operation does not impair the
safety-related structures, systems, and components. Fire detection,
annunciation, and extinguishing systems are periodically tested and
inspected to assure vreliability and to protect against the adverse
effects of fires on structures, systems, and components important to
safety. The FPS is discussed in Section 9.5.1.
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3.1.2.4 Environmental and Missile Design Bases (Criterion 4)
3.1.2.4.1 Criterion

"Structures, systems, and components important to safety shall be
designed to accommodate the effects of and to be compatible with the

environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including loss-of-
coolant accidents. These structures, systems, and components shall be

appropriately protected against dynamic effects, including the effects
of missiles, pipe whipping, and discharging fluids, that may result
from equipment failures and from events and conditions outside the
nuclear power unit."

3.1.2.4.2 Design Conformance

Structures, systems, and components important to safety are designed
to accommodate the effects of, and to be compatible with, the
environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including LOCA.
Criteria are presented in Sections 3.5 through 3.10; environmental
conditions are described in Section 3.11.

These structures, systems, and components are appropriately protected
against or designed to accommodate dynamic effects, including the
effects of missiles, pipe whipping, and discharging fluids, that may
result from equipment failures, and from events and conditions outside
the nuclear power unit. Details of the design, testing, and
construction of these systems, structures, and components are included
in Chapters 3, 5, 6, 7, 9, 10, and 15. Evaluation of the performance
of safety features is contained in Chapter 6.

3.1.2.5 Sharing of Structures, Systems, and Components (Criterion 5)
3.1.2.5.1 Criterion

"Structures, systems, and components important to safety shall not be
shared between nuclear power units unless it is shown that such
sharing does not significantly impair their ability to perform their
safety functions, including, in the event of an accident in one unit,
an orderly shutdown and cooldown of the remaining units."

3.1.2.5.2 Design Conformance

Systems, structures, and components shared by Beaver Valley Power
Station - Unit 1 (BVPS-1) and BVPS-2 are presented in Section 1.2.1.

Sharing of any of these systems, structures, and components does not
impair the safety of the reactor facilities in accordance with GDC 5.
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3.1.2.6 Criterion 6

This criterion has not been promulgated by the USNRC.

3.1.2.7 Criterion 7

This criterion has not been promulgated by the USNRC.

3.1.2.8 Criterion 8

This criterion has not been promulgated by the USNRC.

3.1.2.9 Criterion 9

This criterion has not been promulgated by the USNRC.

3.1.2.10 Reactor Design (Criterion 10)

3.1.2.10.1 Criterion

"The reactor core and associated coolant, control, and protection
systems shall be designed with appropriate margin to assure that
specified acceptable fuel design limits are not exceeded during any
condition of normal operation, including the effects of anticipated
operational occurrences."

3.1.2.10.2 Design Conformance

The reactor core and associated coolant, control, and protection
systems are designed with adequate margins to:

1. Assure that fuel damage (defined as penetration of the
fission product barrier, that is the fuel rod clad) is not
expected during normal core operation and operational
transients (Condition I) or any transient conditions arising

from occurrences of moderate frequency (Condition II).
(Conditions I and II are defined by ANSI N18.2-73.) It is
not possible, however, to preclude a very small number of rod
failures. These are within the capability of the BVPS-2

cleanup system and are consistent with BVPS-2 design bases.

2. Ensure return of the reactor to a safe state following a
Condition IIT (as defined by ANSI-N18.2-73) event with only a
small fraction of fuel rods damaged although sufficient fuel
damage might occur to preclude immediate resumption of
operation.

3. Assure that the core is intact with acceptable heat transfer
geometry following transients arising from occurrences of
limiting faults (Condition IV as defined by ANSI-N18.2-73).
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Chapter 4 discusses the design bases and design evaluation of core
components. Details of the control and protection systems
instrumentation design and logic are discussed in Chapter 7. This
information supports the accident analyses of Chapter 15 which show
that the acceptable fuel design limits are not exceeded for Conditions
I and II occurrences.

3.1.2.11 Reactor Inherent Protection (Criterion 11)
3.1.2.11.1 Criterion

"The reactor core and associated coolant systems shall be designed so
that 1in the power operating range the net effect of the prompt
inherent nuclear feedback characteristics tends to compensate for a
rapid increase in reactivity."

3.1.2.11.2 Design Conformance

When the reactor is critical, prompt compensatory reactivity feedback
effects are assured by the negative fuel temperature effect (Doppler
effect) and by the operational 1limit on moderator temperature
coefficient of reactivity at 100 percent power, and less than +2.0
pcm/°F below 70 percent power. From 70 percent power to 100 percent
power, the 1limit on the moderator temperature coefficient of
reactivity decreases linearly from +2.0 pcm/°F to 0.0 pcm/°F. The
negative Doppler coefficient of reactivity is assured by the inherent
design using low-enrichment fuel. The moderator temperature
coefficient 1limits of <zreactivity are assured by administratively
controlling either the dissolved absorber concentration, burnable
poison, and/or rod withdrawal limits.

These reactivity coefficients are discussed in Section 4.3.
3.1.2.12 Suppression of Reactor Power Oscillations (Criterion 12)
3.1.2.12.1 Criterion

"The reactor core and associated coolant, control, and protection
systems shall be designed to assure that power oscillations which can
result in conditions exceeding specified acceptable fuel design limits
are not possible or can be reliably and readily detected and
suppressed."

3.1.2.12.1.2 Design Conformance

Power oscillations of the fundamental mode are inherently eliminated
by the negative Doppler and the moderator temperature coefficient
limits of reactivity.

Oscillations, due to xenon spatial effects in the radial, diametral,
and azimuthal overtone modes are heavily damped due to the inherent
design and due to the negative Doppler and the moderator temperature
coefficient limits of reactivity.

Oscillations, due to xenon spatial effects in the axial first overtone
mode may occur. Assurance that fuel design 1limits are not
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exceeded by xenon axial oscillations 1s provided by reactor trip
functions using the measured axial power imbalance as an input.

Oscillations, due to xenon spatial effects, in axial modes higher than
the first overtone, are heavily damped due to the inherent design and
due to the negative Doppler coefficient of reactivity. Xenon
stability control is discussed in Section 4.3.

3.1.2.13 Instrumentation and Control (Criterion 13)
3.1.2.13.1 Criterion

"Instrumentation and control shall be provided to monitor wvariables
and systems over their anticipated ranges for normal operation, for
anticipated operational occurrences, and for accident conditions as
appropriate to assure adequate safety, including those variables and
systems that can affect the fission process, the integrity of the
reactor core, the reactor coolant ©pressure Dboundary, and the
containment and its associated systems. Appropriate controls shall be
provided to maintain these variables and systems within prescribed
operating ranges."

3.1.2.13.2 Design Conformance

Instrumentation and controls are provided to monitor and control
neutron flux, control rod position, temperature, pressures, flows, and
levels as necessary to assure that adequate plant safety can be
maintained. Instrumentation is provided in the reactor coolant system
(RCS), steam and power conversion system, the containment, engineered
safety features (ESF) systems, and other auxiliaries. Parameters that
must be provided for operator use under normal operating and accident
conditions are indicated in the control room in proximity to the
controls for maintaining the indicated parameter in the proper range.

The gquantity and types of process instrumentation provided ensure safe
and orderly operation of all systems over the full design range of
BVPS-2. These systems are described in Chapters 6, 7, 8, 9, 11, and
12.

3.1.2.14 Reactor Coolant Pressure Boundary (Criterion 14)

3.1.2.14.1 Criterion

"The reactor coolant pressure boundary shall be designed, fabricated,
erected, and tested so as to have an extremely low probability of

abnormal leakage, of rapidly propagating failure, and of gross
rupture."
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3.1.2.14.2 Design Conformance

The RCS boundary is designed to accommodate the system pressures and
temperatures attained under all expected modes of BVPS-2 operation,
including all anticipated transients, and to maintain the stresses
within applicable stress limits. Refer to Section 3.9 for details.
Reactor coolant pressure boundary (RCPB) materials selection and
fabrication techniques ensure a low probability of gross rupture or
significant leakage.

In addition to the loads imposed on the system under normal operating
conditions, consideration 1s also given to  abnormal loading
conditions, such as seismic and pipe rupture as discussed in Sections
3.6 and 3.7. The sgystem is protected from overpressure by means of
pressure relieving devices as required by applicable codes. Refer to
Section 5.2.2.

The RCS boundary has provisions for inspection, testing, and
surveillance of critical areas to assess the structural and leaktight
integrity. Details are given in Section 5.2. For the reactor vessel,

a material surveillance program conforming to applicable codes is
provided. Section 5.3 gives details.

3.1.2.15 Reactor Coolant System Design (Criterion 15)
3.1.2.15.1 Criterion

"The reactor coolant system and associated auxiliary, control, and
protection systems shall be designed with sufficient margin to assure
that the design conditions of the reactor coolant pressure boundary
are not exceeded during any condition of normal operation, including
anticipated operational occurrences."

3.1.2.15.2 Design Conformance

The design pressure and temperature for each component in the reactor
coolant and associated auxiliary, control, and protection systems are
selected to be above the maximum coolant pressure and temperature
under all normal and anticipated transient load conditions.

Additionally, RCPB components achieve a large margin of safety by the

use of proven ASME materials and design codes, use of proven
fabrication techniques, nondestructive shop testing, and integrated
hydrostatic testing of assembled components. Chapter 5 discusses the

RCS design.
3.1.2.16 Containment Design (Criterion 16)
3.1.2.16.1 Criterion

"Reactor containment and associated systems shall be provided to
establish an essentially leaktight barrier against the uncontrolled

3.1-10
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release of radioactivity to the environment and to assure that the
containment design conditions important to safety are not exceeded for
as long as postulated accident conditions require."

3.1.2.16.2 Design Conformance

A steel-lined, reinforced concrete containment structure, maintained
at subatmospheric pressure, encloses the entire RCS and provides an
essentially leaktight barrier. The containment structure and the
engineered safety features are designed to withstand internal and
external environmental conditions that may reasonably be expected
during the 1life of the BVPS-2 and to ensure that the short and long
term conditions following a LOCA do not exceed the design bases.
Following a design basis accident (DBA), the recirculation and gquench
spray systems (QSS) cool and depressurize the containment atmosphere
to maintain the pressure and temperature below the containment design
values.

Reference Sections

Title Section
Concrete Containment 3.8.1

Containment Functional

Design 6.2.1
Quench Spray System 6.2.2.2.1
Recirculation Spray System 6.2.2.2.2

3.1.2.17 Electric Power Systems (Criterion 17)
3.1.2.17.1 Criterion

"An onsite electric power system and an offsite electric power system
shall be provided to permit functioning of structures, systems, and

components important to safety. The safety function for each system
(assuming the other system is not functioning) shall be to provide
sufficient capacity and capability to assure that (1) specified

acceptable fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded as a result of anticipated
operational occurrences, and (2) the core is cooled and containment
integrity and other wvital functions are maintained in the event of
postulated accidents.

"The onsite electric power sources, including the batteries, and the
onsite electric distribution system, shall have sufficient
independence, redundancy, and testability to perform their safety
functions assuming a single failure.

3.1-11
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"Electric power from the transmission network to the onsite electric
distribution system shall be supplied by two physically independent
circuits (not necessarily on separate rights of way) designed and
located so as to minimize to the extent practical the likelihood of
their simultaneous failure under operating and postulated accident and
environmental conditions. A switchyard common to both circuits is
acceptable. Each of these circuits shall be designed to be available
in sufficient time following a loss of all onsite alternating current
power supplies and the other offsite electric power circuit, to assure
that specified acceptable fuel design limits and design conditions of
the reactor coolant pressure boundary are not exceeded. One of these
circuits shall be designed to be available within a few seconds
following a 1loss-of-coolant accident to assure that core cooling,
containment integrity, and other wvital safety functions are
maintained.

"Provisions shall be included to minimize the probability of losing
electric power from any of the remaining sources as a result of, or
coincident with, the loss of power generated by the nuclear power
unit, the loss of power from the transmission network, or the loss of
power from the onsite electric power sources."

3.1.2.17.2 Design Conformance

The electric power system (EPS) design includes two offsite power
systems and two onsite power systems. Each system provides sufficient
capability for operating all safety-related equipment which must be
operated in the event of postulated accidents.

The onsite emergency power system consists of an ac emergency power
system, a 125 V dc power system, and a 120 V ac vital bus system, as
described in Section 8.3.

The ac emergency power system consists of two separate, physically

independent, 4,160 V, 3-phase, 60 Hz, diesel-driven, synchronous
generators, and their associated control, distribution, and auxiliary
equipment, as shown on Figure 8.3-1. Each emergency diesel generator

accelerates to speed and is capable of accepting 1load within
10 seconds.

Four 125 V dc systems, complete with batteries, charging equipment,
switchgear, and distribution equipment, are provided for safety-
related equipment. These systems are described in Section 8.3.2.

A safety-related 120 V ac vital bus system is provided to supply power

for the engineered safeguards protection channels. This very stable
and reliable system consists of four single-phase inverters and the
necessary switchgear and distribution equipment. This system 1is

described more fully in Section 8.3.1.

The onsite emergency power system has sufficient independence,
redundancy, and testability, as discussed in Sections 1.8.6,

3.1-12
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3.1.2.18, 8.3.1, and 8.3.2, to perform its safety function assuming a
single failure.

Two physically separate offsite station power systems are fed by two
independent circuits from separate buses in a switchyard common to
both, as shown on Figures 8.1-1, 8.1-2, and 1.2-1.

Both offsite power systems are normally energized and are designed to
be available immediately upon loss of all onsite ac power sources,
since an automatic transfer scheme is provided for this purpose at the
4 kV bus level. This scheme is described in Section 8.3.

3.1.2.18 Inspection and Testing of Electric Power Systems (Criterion
18)

3.1.2.18.1 Criterion

"Electric power systems important to safety shall be designed to
permit appropriate periodic inspection and testing of important areas

and features, such as wiring, insulation, connections, and
switchboards, to assess the continuity of the systems and the
condition of their components. The systems shall be designed with a

capability to test periodically (1) the operability and functional
performance of the components of the systems, such as onsite power
sources, relays, switches, and buses, and (2) the operability of the
systems as a whole and, under conditions as close to design as
practical, the full operation sequence that brings the systems into
operation, including operation of applicable ©portions of the
protection system, and the transfer of power among the nuclear power
unit, the offsite power system, and the onsite power system."

3.1.2.18.2 Design Conformance
3.1.2.18.2.1 Preservice

Electrical equipment 1s specified for manufacture and testing in
accordance with the requirements of the National Electrical
Manufacturers Association, the Institute of Electrical and Electronics
Engineers (IEEE), or the ANSI standards, where applicable, as listed
in Section 8.1.

Electrical equipment is properly protected during shipment and
storage.

Special attention 1s given to mechanical alignment and electrical
ground connections. The di-electric of insulation is measured and
corrected, if necessary, before equipment is energized.

Tests and inspections will be conducted to ensure that all components

are correct and properly mounted, connections are correct, circuits
are continuous, and components are operational.
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Tests will be conducted to determine that emergency loads do not
exceed the diesel generator rating and that each diesel generator is
suitable for starting and for accepting and operating the required
loads.

Protective relays are set and calibrated, and metering devices have
calibration checked by the Applicant's trained personnel.

3.1.2.18.2.2 Inservice

The availability and proper action of safety-related EPSs can be
tested periodically.

Testing of the automatic bus transfer scheme at the 4,160 V level is
performed periodically.

The station batteries which supply control power for operating major
motor starters and nuclear safety protection systems are kept at a
constant voltage and are monitored continuously for voltage variations
or undesired ground connections. Station batteries are subjected to
periodic inspection.

The loading and automatic starting features of the emergency diesel
generators are tested periodically.

Electrical equipment and circuits are subjected to a periodic
preventive maintenance program as appropriate.

The inspection and testing of the EPS 1is discussed more fully in
Section 8.3.

3.1.2.19 Control Room (Criterion 19)
3.1.2.19.1 Criterion

"A control room shall be provided from which actions can be taken to
operate the nuclear power unit safely under normal conditions and to
maintain it in a safe condition under accident conditions, including
loss-of-coolant accident. Adeqguate radiation protection shall be
provided to permit access and occupancy of the control room under
accident conditions without personnel receiving radiation exposures in
excess of 5 rem whole body, or its equivalent to any part of the body,
for the duration of the accident.

"Equipment at appropriate locations outside the control room shall be
provided with a design capability for prompt hot shutdown of the
reactor, including necessary instrumentation and controls to maintain
the unit in a safe condition during hot shutdown, and with a potential
capability for subsequent cold shutdown of the reactor through the use
of suitable procedures."
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Design Conformance

A control room is provided and equipped to operate BVPS-2 safely under
normal and accident conditions. Control room shielding and
ventilation are designed to permit continuous occupancy of the control
room for the duration of any accident, including LOCA.

An emergency shutdown panel with equipment, controls, and
instrumentation is provided to accomplish, in conjunction with other
controls outside the control room, a prompt hot or subsequent cold
shutdown in a safe manner.

The emergency shutdown panel is located in the control building in a
room physically isolated from the control room, so that any occurrence
which could cause the control room to become uninhabitable has no
effect on the availability of the emergency shutdown panel and other
controls. Also, equipment, controls, and instrumentation are located
throughout BVPS-2 and the emergency shutdown panel to provide
capability for a subsequent cold shutdown of the reactor.

The design of the control building, which houses the control room and
the emergency shutdown panel area, conforms with GDC 19.

Reference Sections

Title Section
Habitability Systems 6.4

Systems Required for a
Safe Shutdown 7.4

Control Building Heating,
Ventilation, and Air-
Conditioning Systems 9.4.1

3.1.2.20 Protection System Functions (Criterion 20)
3.1.2.20.1 Criterion

"The protection system shall be designed (1) to initiate automatically
the operation of appropriate systems including the reactivity control
systems, to assure that specified acceptable fuel design limits are
not exceeded as a result of anticipated operational occurrences and,
(2) to sense accident conditions and to initiate the operation of
systems and components important to safety."

3.1.2.20.2 Design Conformance
A fully automatic ©protection system with appropriate redundant

channels is provided to cope with transients where insufficient time
is available for manual corrective action. The design basis for all
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protection systems is in accordance with the intent of IEEE Standard
279-1971 and IEEE Standard 379-1972. The reactor protection system
automatically initiates a reactor trip when any variable monitored by
the system or combination of monitored variables exceeds the normal
operating range. Set points are designed to provide an envelope of
safe operating conditions with adequate margin for wuncertainties to
ensure that fuel design limits are not exceeded.

Reactor trip 1s initiated by removing power to the rod drive
mechanisms of all full length rod cluster control assemblies (RCCAs).
This causes the rods to insert by gravity and rapidly reduces the
reactor power output. The response and adequacy of the protection
system has been verified by analysis of anticipated transients.

The engineered safety features actuation system (ESFAS) automatically
initiates emergency core cooling, and other safeguards functions, by
sensing accident conditions using redundant analog channels measuring
diverse wvariables. Manual actuation of safeguards may be performed
where ample time 1is available for operator action. The ESFAS
automatically trips the reactor on manual or automatic safety
injection signal generation.

3.1.2.21 Protection System Reliability and Testability (Criterion
21)

3.1.2.21.1 Criterion

"The protection system shall Dbe designed for high functional
reliability and inservice testability commensurate with the safety
functions to be performed. Redundancy and independence designed into
the protection system shall be sufficient to assure that (1) no single
failure results in loss of the protection function and (2) removal
from service of any component or channel does not result in loss of
the required minimum redundancy unless the acceptable reliability of
operation of the protection system can be otherwise demonstrated. The
protection system shall be designed to permit periodic testing of its
functioning when the reactor is in operation, including a capability
to test channels independently to determine failures and losses of
redundancy that may have occurred."

3.1.2.21.2 Design Conformance

The protection system is designed for high functional reliability and
inservice testability.

Compliance with this criterion is discussed in Sections 7.2.2.2.3 and
7.3.2.2.5.
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3.1.2.22 Protection System Independence (Criterion 22)
3.1.2.22.1 Criterion

"The protection system shall be designed to assure that the effects of
natural phenomena, and of normal operating, maintenance, testing, and
postulated accident conditions on redundant channels do not result in
loss of the protection function, or shall be demonstrated to be
acceptable on some other defined basis. Design techniques, such as
functional diversity or diversity in component design and principles
of operation, shall be used to the extent practical to prevent loss of
the protection function."

3.1.2.22.2 Design Conformance

Protection system components are designed and arranged so that the
environment accompanying any emergency situation in which the
components are required to function does not result in loss of the
safety function. Various means are used to accomplish this.
Functional diversity has been designed into the system. The extent of
this functional diversity has been evaluated for a wide wvariety of
postulated accidents. Diverse protection functions will automatically
terminate an accident before intolerable consequences can occur. Each
parameter 1is also provided with redundant channels, which are
physically separated from each other. Manual initiation of reactor
trip and safety injection is also provided. The reactor trip system
(RTS) 1is discussed in Section 7.2. The ESF system is discussed in
Section 7.3.

High gquality components, conservative design and applicable quality
control, inspection, calibration, and tests are wutilized to guard
against common-mode failure. Qualification testing is performed on
the wvarious safety systems to demonstrate functional operation at
normal and postaccident conditions of temperature, humidity, pressure,
and radiation for specified periods if required. Typical protection
system equipment is subjected to type tests under simulated seismic
conditions wusing conservatively large accelerations and applicable
frequencies. The test results indicate no loss of the protection
function. Further details are given in Section 3.10.

3.1.2.23 Protection System Failure Modes (Criterion 23)
3.1.2.23.1 Criterion

"The protection system shall be designed to fail into a safe state or
into a state demonstrated to be acceptable on some other defined basis
if conditions such as disconnection of the system, loss of energy
(e.g., electric power, instrument air), or postulated adverse
environments (e.g., extreme heat or cold, fire, pressure, steam,
water, and radiation) are experienced.”
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3.1.2.23.2 Design Conformance

The protection system is designed with due consideration of the most
probable failure modes of the components under various perturbations
of the environment and of energy sources. Each reactor trip channel
is designed on the deenergize-to-trip principle so loss of power,
disconnection, open-channel faults, and the majority of internal
channel short-circuit faults cause the channel to go into its tripped
mode. The protection system is discussed in Sections 7.2 and 7.3

3.1.2.24 Separation of Protection and Control Systems (Criterion 24)
3.1.2.24.1 Criterion

"The protection system shall be separated from control systems to the
extent that failure of any single control system component or channel,
or failure or removal from service of any single protection system
component or channel which is common to the control and protection
systems leaves intact a system satisfying all reliability, redundancy,
and independence requirements of the protection system.
Interconnection of the protection and control systems shall be limited
so as to assure that safety is not significantly impaired."

3.1.2.24.2 Design Conformance

The protection system is separate and distinct from the control
systems. Control systems may be dependent on the protection system in
that control signals are derived from protection system measurements
where applicable. These signals are transferred to the control system
by isolation amplifiers, which are classified as protection
components. The adequacy of system isolation has been verified by
testing under conditions of postulated credible faults. The failure
of any single control system component or channel, or failure or
removal from service of any single protection system component or
channel, which is common to the control and protection system, leaves
intact a system which satisfies the requirements of the protection
system. Distinction between channel and train is made in this
discussion. The removal of a train from service is allowed only
during testing of the train.

3.1.2.25 Protection System Requirements or Reactivity Control
Malfunctions (Criterion 25)

3.1.2.25.1 Criterion
"The protection system shall be designed to assure that specified
acceptable fuel design limits are not exceeded for any single

malfunction of the reactivity control systems, such as accidental
withdrawal (not ejection or dropout) of control rods."
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3.1.2.25.2 Design Conformance

The protection system is designed to limit reactivity transients so
that fuel design limits are not exceeded. Reactor shutdown by full
length rod insertion is completely independent of the normal control
function since the trip breakers interrupt power to the rod mechanisms
regardless of existing control signals. Thus, 1in the postulated
accidental withdrawal, (assumed to Dbe initiated by a control
malfunction) flux, temperature, pressure, 1level, and flow signals
would be independently generated. Any of these signals (trip demands)
would operate the breakers to trip the reactor.

Analyses of the effects of possible malfunctions are discussed in
Chapter 15. These analyses show that for postulated dilution during
refueling, start-up, or manual or automatic operation at power, the
operator has ample time to determine the cause of dilution, terminate
the source of dilution, and initiate reboration before the shutdown
margin is lost. The analyses show that acceptable fuel damage limits
are not exceeded even in the event of a single malfunction of either
system.

3.1.2.26 Reactivity Control System Redundancy and Capability
(Criterion 26)

3.1.2.26.1 Criterion

"Two 1independent reactivity control systems of different design
principles shall be provided. One of the systems shall use control
rods, preferably including a positive means for inserting the rods,
and shall be capable of reliably controlling reactivity changes to
assure that under conditions of normal operation, including
anticipated operational occurrences, and with appropriate margin for
malfunctions such as stuck rods, specified acceptable fuel design
limits are not exceeded. The second reactivity control system shall
be capable of reliably controlling the rate of reactivity changes
resulting from planned, normal power changes (including xenon burnout)
to assure acceptable fuel design limits are not exceeded. One of the
systems shall be capable of holding the reactor core subcritical under
cold conditions.™

3.1.2.26.2 Design Conformance

Two reactivity control systems are provided. These are rod cluster
control assemblies (RCCAs) and chemical shim (boric acid). The RCCAs
are inserted into the core by the force of gravity.

During operation, the shutdown rod banks are fully withdrawn. The
full length control rod system automatically maintains a programmed
average reactor temperature and compensates for reactivity effects
associated with scheduled and transient load changes. The shutdown
rod banks along with the full length control banks are designed to
shut down the reactor with adequate margin under conditions of normal
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operation and anticipated operational occurrences, thereby ensuring
that specified fuel design 1limits are not exceeded. The most
restrictive period in core life is assumed in all analyses and the
most reactive rod cluster is assumed to be in the fully withdrawn
position.

Boric acid from the chemical and wvolume control system (CVCS) will
maintain the reactor in the cold shutdown state independent of the
position of the control rods and can compensate for xenon burnout
transients.

Details of the construction of the RCCAs are presented in Chapter 4
and their operations are discussed in Chapter 7. The means of
controlling the boric acid concentration are described in Chapter 9.
Performance analyses under accident conditions are included in Chapter
15.

3.1.2.27 Combined Reactivity Control Systems Capability (Criterion
27)

3.1.2.27.1 Criterion

"The reactivity control systems shall be designed to have a combined
capability, in conjunction with poison addition by the emergency core
cooling system, of reliably controlling reactivity changes to assure
that under postulated accident conditions and with appropriate margin
for stuck rods the capability to cool the core is maintained."

3.1.2.27.2 Design Conformance

Beaver Valley Power Station - Unit 2 is provided with means of making
and holding the core subcritical under any anticipated conditions and
with appropriate margin for contingencies. These means are discussed
in detail in Chapters 4 and 9. Combined use of the rod cluster
control system and the chemical shim control system permits the
necessary shutdown margin to be maintained during long term xenon
decay and BVPS-2 cooldown. The single highest worth control cluster
is assumed to be stuck full out upon trip for this determination.

3.1.2.28 Reactivity Limits (Criterion 28)
3.1.2.28.1 Criterion

"The reactivity control systems shall be designed with appropriate
limits on the potential amount and rate of reactivity increase to
assure that the effects of postulated reactivity accidents can neither
(1) result in damage to the reactor coolant pressure boundary greater
than limited local yielding nor (2) sufficiently disturb the core, its
support structures or other reactor pressure vessel internals to

impair significantly the capability to <cool the core. These
postulated reactivity accidents shall include consideration of rod
ejection (unless prevented Dby positive means), rod dropout, steam
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line rupture, changes in reactor coolant temperature and pressure, and
cold water addition."

3.1.2.28.2 Design Conformance

The maximum reactivity worth of control rods and the maximum rates of
reactivity insertion employing control rods are limited to values that
prevent rupture of the RCS boundary or disruptions of the core or
vessel internals to a degree that could impair the effectiveness of
emergency core cooling.

The maximum positive reactivity insertion rates for the withdrawal of
RCCAs and the dilution of the boric acid in the RCS are limited by the
physical design characteristics of the RCCAs and of the CVCS.
Technical Specifications on shutdown margin and on RCCA insertion
limits and bank overlaps as functions of power provide additional
assurance that the consequences of the postulated accidents are no
more severe than those presented in the analyses of Chapter 15.
Reactivity insertion rates, dilution, and withdrawal limits are also
discussed in Section 4.3. The capability of the CVCS to avoid an
inadvertent excessive rate of boron dilution is discussed in Chapter
15.

Assurance of core cooling capability following Condition IV accidents,

such as rod ejections, steam line break, etc., is given in keeping the
RCPB stresses within faulted «condition 1limits as specified by
applicable ASME Codes. Structural deformations are checked also and

limited to wvalues that do not jeopardize the operation of necessary
safety features.

3.1.2.29 Protection Against Anticipated Operational Occurrences
(Criterion 29)

3.1.2.29.1 Criterion

"The protection and reactivity control systems shall be designed to
assure an extremely high probability of accomplishing their safety
functions in the event of anticipated operational occurrences."

3.1.2.29.2 Design Conformance

The protection and reactivity control systems are designed to assure
extremely high probability of performing their required safety

functions in any anticipated operational occurrences. Likely failure
modes of system components are designed to be safe modes. Equipment
used in these systems 1s designed, constructed, operated, and
maintained with a high level of reliability. Loss of power to the
protection system results in a reactor trip. Details of system design
are covered in Chapter 7. Refer to GDC 20 through 25 for further
discussion.
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3.1.2.30 Quality of Reactor Coolant Pressure Boundary (Criterion 30)
3.1.2.30.1 Criterion

"Components which are part of the reactor coolant pressure boundary
shall be designed, fabricated, erected, and tested to the highest
quality standards practical. Means shall be provided for detecting
and, to the extent practical, identifying the location of the source
of reactor coolant leakage."

3.1.2.30.2 Design Conformance

Reactor coolant pressure boundary components are designed, fabricated,
inspected and tested in conformance with ASME Nuclear Power Plant

Components Code, Section III. All components are classified according
to ANSI N18.2-1973 and are accorded the quality measures appropriate
to the classification. The design bases and evaluations of RCPB

components are discussed in Chapter 5.

Leakage 1is detected by an increase in the amount of makeup of water
required to maintain a normal level in the pressurizer. The reactor
vessel closure joint is provided with a temperature monitored leak-off
between double gaskets. Leakage into the reactor containment 1is
drained to the reactor building sump where it is monitored.

Leakage is also detected Dby measuring the airborne activity.
Monitoring the inventory of reactor coolant in the system at the
pressurizer, volume control tank, and coolant drain collection tanks
provides an accurate indication of integrated leakage.

The RCPB leakage detection system is discussed in Section 5.2.5.

3.1.2.31 Fracture Prevention of Reactor Coolant Pressure Boundary
(Criterion 31)

3.1.2.31.1 Criterion

"The reactor coolant pressure boundary shall Dbe designed with
sufficient margin to assure that when stressed under operating,

maintenance, testing, and postulated accident conditions (1) the
boundary behaves in a nonbrittle manner and (2) the probability of
rapidly propagating fracture is minimized. The design shall reflect

consideration of service temperatures and other conditions of the
boundary material under operating, maintenance, testing and postulated
accident conditions and the uncertainties in determining (1) material
properties, (2) the effects of irradiation on material properties, (3)
residual, steady-state and transient stresses, and (4) size of flaws."
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3.1.2.31.2 Design Conformance

Close control 1is maintained over material selection and fabrication
for the RCS to assure that the boundary behaves in a nonbrittle

manner. The RCS materials, which are exposed to the coolant, are
corrosion resistant stainless steel or Inconel. The reference
temperature (RTNpT) of the reactor vessel structural steel is

established by Charpy V notch and drop weight tests in accordance with
10 CFR 50, Appendix G.

As part of the reactor vessel specification certain requirements,
which are not specified by the applicable ASME Codes, are performed as
follows:

1. Ultrasonic Testing - In addition to code requirements, the
performance of a 100 percent volumetric ultrasonic test of
reactor vessel plate for shear wave and a posthydro test
ultrasonic map of all welds in the pressure vessel are
required. Cladding bond wultrasonic inspection to more
restrictive requirements than those specified in the code is
also required to preclude interpretation problems during
inservice inspection.

2. Radiation Surveillance Program - In the surveillance
programs, the evaluation of the radiation damage is based on
pre-irradiation and postirradiation testing of Charpy V notch
and tensile specimens. These programs are directed toward
evaluation of the effect of radiation on the fracture
toughness of reactor wvessel steels based on the reference
transition temperature approach and the fracture mechanics
approach, and are 1in accordance with the requirements of
10 CFR 50, Appendix H.

3. Reactor vessel core region material chemistry (copper and
phosphorous) is controlled to reduce sensitivity to
embrittlement due to irradiation over the life of BVPS-2.

The fabrication and quality control techniques used in the fabrication

of the RCS are equivalent to those used for the reactor vessel. The
inspections of reactor vessel, pressurizer, piping, pumps, and steam
generators are governed by ASME Code requirements. Details are

provided in Chapter 5.

Allowable pressure-temperature relationships for BVPS-2 heatup and
cooldown rates are calculated using methods derived from the ASME
Code, Section III, Appendix G, Protection Against Non-Ductile Failure.
The approach specifies that allowed stress intensity factors for all
vessel operating conditions shall not exceed the reference stress
intensity factor for the metal temperature at any time.
Operating specifications include conservative margins for
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predicted changes in the material reference temperatures (RTypr) due to
irradiation. These pressure-temperature relationships are in
accordance with 10 CFR 50, Appendix G.

3.1.2.32 Inspection of Reactor Coolant Pressure Boundary (Criterion
32)

3.1.2.32.1 Criterion

"Components which are part of the reactor coolant pressure boundary
shall be designed to permit (1) periodic inspection and testing of
important areas and features to assess their structural and leaktight
integrity, and (2) an appropriate material surveillance program for
the reactor pressure vessel."

3.1.2.32.2 Design Conformance
The design of the RCPB provides the capability for accessibility

during service life to the internal surfaces of the reactor vessel,
certain external zones of the vessel (including the nozzle to reactor

coolant piping welds and the top and bottom heads), and external
surfaces of the reactor coolant piping except for the area of pipe
within the primary shielding concrete. The inspection capability
complements the leakage detection systems in assessing the integrity
of pressure boundary components. The RCPB will Dbe periodically
inspected under the provisions of the ASME Boiler and Pressure Vessel
Code, Section XI. Details of the inservice inspection program are

presented in Section 5.2.4.

Monitoring of changes 1in the fracture toughness properties of the
reactor vessel core region plates forging, weldment, and associated
heat-affected zones are performed in accordance with 10 CFR 50,
Appendix H, Reactor Vessel Material Surveillance Program Requirements.
Samples of reactor vessel plate materials are retained and cataloged
in case future engineering development shows the need for further
testing.

The material properties surveillance program includes not only the
conventional tensile and impact tests, but also fracture mechanics

specimens. The observed shifts in RTypy of the core region materials
with irradiation will be wused to confirm the allowable 1limits
calculated for all operational transients. Further details are given

in Section 5.3.

3.1.2.33 Reactor Coolant Makeup [Criterion 33)

3.1.2.33.1 Criterion

"A system to supply reactor coolant makeup for protection against
small breaks 1in the reactor coolant pressure boundary shall be

provided. The system safety function shall be to assure that
specified acceptable fuel design limits are not exceeded as a result
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of reactor coolant 1loss due to leakage from the reactor coolant
pressure Dboundary and rupture of small piping or other small
components which are part of the boundary. The system shall be
designed to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power 1is not available) the
system safety function can be accomplished using the piping, pumps,
and valves used to maintain coolant inventory during normal reactor
operation."

3.1.2.33.2 Design Conformance

The CVCS provides a means of reactor coolant makeup and adjustment of
the boric acid concentration. Makeup is added automatically if the
level in the volume control tank falls below the preset level. The
high-pressure centrifugal charging pumps provided are capable of
supplying the required makeup and reactor coolant pump seal injection
flow when power 1is available from either onsite or offsite EPSs.
These pumps also serve as high head safety injection pumps.
Functional reliability is assured by provision of standby components
assuring a safe response to probable modes of failure. Details of
system design are included in Sections 6.3 and 9.3 with details of the
EPS included in Chapter 8.

3.1.2.34 Residual Heat Removal (Criterion 34)
3.1.2.34.1 Criterion

"A system to remove residual heat shall be provided. The system
safety function shall be to transfer fission product decay heat and
other residual heat from the reactor core at a rate such that
specified acceptable fuel design limits and the design conditions of
the reactor coolant pressure boundary are not exceeded.

"Suitable redundancy in components and features, and suitable
interconnections, leak detection, and isolation capabilities shall be
provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the
system safety function can be accomplished, assuming a single
failure."

3.1.2.34.2 Design Conformance

The RHR system 1s a reliable and preferred means of residual heat
removal but not the method used to meet GDC-34. BVPS-2 meets GDC-34
by providing systems to transfer fission product decay heat and other
residual heat from the reactor core at a rate within acceptable design
limits.

In the event the RHR system 1s unavailable, qualified safety grade
systems are available to perform the function of removing residual
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heat from the reactor core for normal, abnormal, and design basis
accident conditions. These qualified safety grade systems include
ECCS, AFWS, along with the main steam safety wvalves and the
atmospheric dump and residual heat release valves.

Details of the systems’ design are in Sections 5.1, 5.4.2, Appendix
5A, 6.3, and 10.4.9.

3.1.2.35 Emergency Core Cooling (Criterion 35)
3.1.2.35.1 Criterion

"A gystem to provide abundant emergency core cooling shall be
provided. The system safety function shall be to transfer heat from
the reactor core following any loss of reactor coolant at a rate such
that (1) fuel and clad damage that could interfere with continued
effective core cooling is prevented and (2) clad metal-water reaction
is limited to negligible amounts.

"Suitable redundancy in components and features, and suitable
interconnections, leak detection, isolation, and containment
capabilities shall be provided to assure that for onsite electric
power system operation (assuming offsite power is not available) and
for offsite electric power system operation (assuming onsite power is
not available) the system safety function can be accomplished,
assuming a single failure."

3.1.2.35.2 Design Conformance

An ECCS is provided to cope with any LOCA in the BVPS-2 design basis.
Abundant cooling water is available in an emergency to transfer heat
from the core at a rate sufficient to maintain the core in a coolable
geometry and to assure that clad metal-water reaction is limited to
less than 1 percent. Adequate design provisions are made to assure
performance of the required safety functions even with a single
failure.

Details of the capability of the systems are included in Section 6.3.
An evaluation of the adequacy of the system functions is included in
Chapter 15. Performance evaluations have been conducted in accordance
with 10 CFR 50.46 and Appendix K to 10 CFR 50.
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3.1.2.36 Inspection of Emergency Core Cooling System (Criterion 36)
3.1.2.36.1 Criterion

"The emergency core cooling system shall be designed to permit
appropriate periodic inspection of important components, such as spray
rings in the reactor pressure vessel, water injection nozzles, and
piping, to assure the integrity and capability of the system."

3.1.2.36.2 Design Conformance

Design provisions facilitate access to the critical parts of the
injection nozzles, pipes, and valves for visual inspection and for
nondestructive inspection where such techniques are desirable and
appropriate. The design is in accordance with ASME Section XI
requirements.

The components outside the containment are accessible for
leaktightness inspection during operation of the reactor.

Details of the inspection program for the ECCS are discussed in
Sections 6.3, 6.6, and in Chapter 16.

3.1.2.37 Testing of Emergency Core Cooling System (Criterion 37)
3.1.2.37.1 Criterion

"The emergency core cooling system shall be designed to permit
appropriate periodic pressure and functional testing to assure (1) the
structural and leaktight integrity of its components, (2) the
operability and performance of the active components of the system,
and (3) the operability of the system as a whole and, under conditions

as close to design as practical, the performance of the full
operational sequence that brings the system into operation, including
operation of applicable portions of the protection system, the

transfer between normal and emergency power sources, and the operation
of the associated cooling water system."

3.1.2.37.2 Design Conformance

The BVPS-2 design conforms to the guidelines of GDC 37. During
appropriate periodic tests, the components of the system located
outside the containment are accessible for leaktightness inspection.

Each active component of the ECCS may be individually actuated on the
normal power source (or transferred to the emergency power source) at
any time during unit operation to demonstrate operability.

Individual ECCS pumps and valves may be tested for proper operation

during normal BVPS-2 conditions. Tests may be performed during
shutdown to demonstrate proper automatic operation of the ECCS.
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These tests, including ASME OM Code requirements are described in
Chapters 6, 7, and 9. The switching sequence from normal to emergency
power is described in Chapter 8.

Design provisions include special instrumentation, testing, and
sampling 1lines to perform the tests during BVPS-2 shutdown ¢to
demonstrate proper automatic operation of the ECCS.

3.1.2.38 Containment Heat Removal (Criterion 38)
3.1.2.38.1 Criterion

"A system to remove heat from the reactor containment shall be
provided. The system safety function shall be to reduce rapidly,
consistent with the functioning of other associated systemsg, the
containment pressure and temperature following any loss-of-coolant
accident and maintain them at acceptably low levels.

"Suitable redundancy in components and features, and suitable
interconnections, leak detection, isolation, and containment
capabilities shall be provided to assure that for onsite electrical
power system operation (assuming offsite power is not available) and
for offsite electric power system operation (assuming onsite power is
not available) the system safety function can be accomplished,
assuming a single failure.™"

3.1.2.38.2 Design Conformance

The containment depressurization system containment heat removal
system conforms to GDC 38 and consists of the following:

1. Two 100-percent capacity recirculation spray subsystems
(Section 6.2.2) which remove heat from the containment
following a containment isolation phase B (CIB) signal via
the recirculation spray heat exchangers.

2. Two 100-percent capacity quench spray subsystems (Section
6.2.2.2.1) are also provided to remove heat from the
containment atmosphere.

Each recirculation system and each quench spray subsystem receives
power from an independent electrical bus. Each electrical bus is
connected to both offsite and onsite power.

Leak detection capabilities are discussed in Section 9.3.3 and Section
3.6B.1. Containment isolation is discussed in Section 6.2.4.

In accordance with the GDC, containment isolation valves provide
containment isolation at the penetrations.
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3.1.2.39 Inspection of Containment Heat Removal System (Criterion
39)

3.1.2.39.1 Criterion

"The containment heat removal system shall be designed to permit
appropriate periodic inspection of important components, such as the
torus, sumps, spray nozzles, and piping to assure the integrity and
capability of the system."

3.1.2.39.2 Design Conformance

The containment depressurization system 1s designed to permit
appropriate periodic inspection of its components (Section 6.2.2) in
accordance with GDC 39.

3.1.2.40 Testing of Containment Heat Removal System (Criterion 40)

3.1.2.40.1 Criterion

"The containment heat removal system shall be designed to permit
appropriate periodic pressure and functional testing to assure (1) the

structural and leaktight integrity of its components, (2) the
operability and performance of the active components of the system,
and (3) the operability of the system as a whole, and, under

conditions as close to the design as practical, the performance of the
full operational sequence that brings the system into operation,
including operation of applicable portions of the protection system,
the transfer between normal and emergency power sources, and the
operation of the associated cooling water system."

3.1.2.40.2 Design Conformance

The containment depressurization system (Section 6.2.2) is designed to
permit periodic pressure and functional tests of the system as a
whole, and of major components (pumps, valves, control systems, etc.)
in accordance with GDC 40. Full flow and initiation tests after
installation verify structural and leaktight integrity, operability,
and performance of major components and operability of the system as a

whole. The containment depressurization tests (Chapter 14) include
operability tests of pumps and motor-operated wvalves every three
months as required by the ASME OM Code. Tests of the recirculation

spray system (RSS) pumps will be performed at each refueling outage.
Inspections of RSS component and piping welds will be performed as
required by Inspection Plan B of ASME XI, shown in Table IWB-2412-1
of the ASME XI Code. Periodic activation of the containment
depressurization signals ensures operability of the initiation signals
and control circuitry ESF system activation signal testing described
in Section 7.3.2.2.5.
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3.1.2.41 Containment Atmosphere Cleanup (Criterion 41)
3.1.2.41.1 Criterion

"Systems to control fission products, hydrogen, oxygen, and other
substances which may be released into the reactor containment shall be
provided as necessary to reduce, consistent with the functioning of
other associated systems, the concentration and quantity of fission
products released to the environment following postulated accidents,
and to control the concentration of hydrogen or oxygen and other
substances in the containment atmosphere following postulated
accidents to assure that containment integrity is maintained.™

"Each system shall have suitable redundancy in components and
features, and suitable interconnections, leak detection, 1isolation,
and containment capabilities to assure that for onsite electrical
power system operation (assuming offsite power is not available) and
for offsite electrical power system operation (assuming onsite power
is not available) its safety function can be accomplished, assuming a
single failure."

3.1.2.41.2 Design Conformance

Systems are provided in accordance with GDC 41 to control hydrogen
generated, and fission products released, by a DBA which are the only
significant gaseous releases post accident. Containment atmosphere
purge capabilities are provided.

Leak detection capability is provided in Section 9.3.3 for 1liquid
released and Section 11.5 for effluent monitoring. Containment
isolation provisions are discussed in Section 6.2.4.

3.1.2.42 Inspection of Containment Atmosphere Cleanup Systems
(Criterion 42)

3.1.2.42.1 Criterion

"The containment atmosphere cleanup systems shall be designed to
permit appropriate periodic inspection of important components, such
as filter frames, ducts, and piping to assure the integrity and
capability of the systems."

3.1.2.42.2 Design Conformance
Both the post-DBA hydrogen control system (HCS) and the containment
spray system are designed to permit appropriate periodic inspection of

the important components, as described in Sections 6.2.2.2, 6.5, and
6.6.
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3.1.2.43 Testing of Containment Atmosphere Cleanup Systems
(Criterion 43)

3.1.2.43.1 Criterion

"The containment atmosphere cleanup systems shall be designed to
permit appropriate periodic pressure and functional testing to assure
(1) the structural and leaktight integrity of its components, (2) the
operability and performance of the active components of the systems
such as fans, filters, dampers, pumps, and valves, and (3) the
operability of the systems as a whole and, under conditions as close
to design as practical, the performance of the full operational
sequence that brings the systems into operation, including operation
of applicable portions of the protection system, the transfer between
normal and emergency power sources, and the operation of associated
systems."

3.1.2.43.2 Design Conformance

The containment atmosphere cleanup systems are designed to permit
periodic testing of components and systems in accordance with GDC 43
to ensure their complete and reliable functioning during normal
operation and in the event of a postulated accident. Specific means
are provided for periodic testing of pumps and valves 1in accordance
with the ASME OM Code. Transfer between normal and emergency power
sources 1is accomplished during the emergency power tests as discussed
in the Technical Specifications, Chapter 16. Testing of containment
atmosphere cleanup systems is discussed in Sections 6.2, 6.5, and 6.6.

3.1.2.44 Cooling Water (Criterion 44)
3.1.2.44.1 Criterion

"A system to transfer heat from structures, systems, and components
important to safety, to an ultimate heat sink shall be provided. The
system safety function shall be to transfer the combined heat load of
these structures, systemg, and components under normal operating and
accident conditions."

"Suitable redundancy in components and features, and suitable
interconnections, leak detection, and isolation capabilities shall be
provided to assure that for onsite electric power system operation
(assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power 1s not available) the
system safety function can be accomplished, assuming a single
failure."
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3.1.2.44.2 Design Conformance

The service water system (SWS) and the primary component cooling water
system (CCWS) provide heat removal from various structures, systems,
and components important to safety and nonsafety systems.

The primary CCWS transfers heat from heat exchangers containing
reactor coolant and from auxiliary heat exchangers associated with the
primary plant to the SWS. The SWS transfers heat from the primary
CCWS, other closed 1loop cooling systems, and certain individual
components important to safety (diesel generator cooling water heat
exchangers and charging pump lube oil coolers) .

The detail systems designs are described in Sections 9.2.1 and 9.2.2.
Suitable redundancy and isolation capabilities are provided to
accomplish the system safety function, assuming a single failure.

The Seismic Category I intake structure, shared with BVPS-1, is
subdivided so that each of the three service water pumps is separated
and protected from floods and missiles. A discussion of BVPS-2
conformance with Regulatory Guide 1.27, "Ultimate Heat Sink for
Nuclear Power Plants," is provided in FSAR Section 1.8. The intake
for each of these pumps is independent with separate screen and
suction arrangements. Two 30-inch, physically separated and protected
service water headers 1in the intake structure provide redundancy.
Each header runs underground until it reaches the auxiliary building
basement.

In the event of a CIB signal, service water is automatically diverted
from the 30-inch component cooling water headers to the two 24-inch
headers which supply the recirculation spray heat exchangers. Service
water is available at all times for the control room air conditioners,
charging pump lube o0il coolers, emergency diesel generators,
safeguards area air conditioners, and rod control area air
conditioners. Redundant Seismic Category I discharge 1lines are
provided to direct the service water from this equipment to the Ohio
River.

The recirculation spray heat exchangers and pumps serve to reduce the
containment pressure and remove long term heat in the event of a DBA.
The cooling water wvalving of the recirculation spray heat exchangers
are automatically opened to allow operation of both 100-percent
portions of the recirculation spray system during a DBA.

Two independent standby diesel generators provide emergency onsite
power in the event of a loss of normal power. Each generator supplies
one train of components essential to the safety-related operations of
the cooling systems.

The cooling system safety function 1s assured with only onsite
emergency power available.
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Reference Sections

Title Section
AC Power Systems 8.3.1
Service Water System 9.2.1

Primary Component Cooling
Water System 9.2.2.1

Ultimate Heat Sink 9.2.5
3.1.2.45 1Inspection of Cooling Water System (Criterion 45)
3.1.2.45.1 Criterion
"The cooling water system shall be designed to permit appropriate
periodic inspection of important components, such as heat exchangers
and piping, to assure the integrity and capability of the system."

3.1.2.45.2 Design Conformance

The cooling water systems (CWSs) are in continuous use during the life

of the unit. Normal operational inspections and monitoring of
parameters are carried out in the course of operation. In addition,
periodic inspections are conducted during ©planned outages in
accordance with the requirements of ASME Section XI, Code for
Inservice Inspection, and 10 CFR 50, Appendix J for containment
isolation wvalves, Type C testing. These inspections meet with the
guidelines of GDC 45. Sections 9.2.1 and 9.2.2 discuss CWS designs

and testing.
3.1.2.46 Testing of Cooling Water System (Criterion 46)
3.1.2.46.1 Criterion

"The cooling water system shall be designed to permit appropriate
periodic pressure and functional testing to assure (1) the structural
and leaktight integrity of its components, (2) the operability and
performance of the active components of the system, and (3) the
operability of the system as a whole and, under conditions as close to
design as practical, the performance of the full operational sequence
that brings the system into operation for reactor shutdown and for
loss-of-coolant accident, including operation of applicable portions
of the protection system and the transfer between normal and emergency
power sources. "

3.1.2.46.2 Design Conformance

The station service water system and the component cooling water
system are in continuous use during the life of the unit. Thus, the
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structural and leaktight integrity of the system components, and the
operability of the system as a whole are continuously demonstrated.
The active components that cannot Dbe tested during normal system

operation are tested during shutdown. Specific means are provided for
periodic testing pumps during their normal operational mode in
compliance with the ASME OM Code. Transfer Dbetween normal and
emergency power sources 1is discussed in the Technical Specifications,
Chapter 16. The systems are thus designed to allow periodic testing
of the operability of the systems as required for operation during a
LOCA, reactor shutdown, and/or a loss of wunit power. These
inspections meeting with guidelines of GDC 46. Testing of the system

components is described in detail in Sections 9.2.1 and 9.2.2.
3.1.2.47 Criterion 47

This criterion has not been promulgated by the USNRC.

3.1.2.48 Criterion 48

This criterion has not been promulgated by the USNRC.

3.1.2.49 Criterion 49

This criterion has not been promulgated by the USNRC.

3.1.2.50 Containment Design Basis (Criterion 50)

3.1.2.50.1 Criterion

"The reactor containment structure, including access openings,
penetrations, and the containment heat removal system, shall be
designed so that the containment structure and its internal
compartments can accommodate, without exceeding the design leakage
rate and, with sufficient margin, the calculated pressure and
temperature conditions resulting from any loss-of-coolant accident.
This margin shall reflect consideration of (1) the effects of
potential energy sources which have not been included in the
determination of the peak conditions, such as energy in steam
generators and, as required by 50.44, energy from metal-water and
other chemical reactions that may result from degradation but not
total failure of emergency core cooling functioning, (2) the limited
experience and experimental data available for defining accident
phenomena and containment responses, and (3) the conservatism of the
calculational model and input parameters."

3.1.2.50.2 Design Conformance

The containment structure, including personnel and equipment hatches,
piping and electrical penetrations, and recirculation and QSSs, 1is
designed such that the containment structure's design leakage rate 1is
not exceeded under post-LOCA conditions. In addition, the containment
structure is designed to withstand, by a sufficient
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margin, those pressure and temperature conditions resulting from a
DBA. This margin reflects all potential energy sources not included
in the conservative calculation of peak conditions.

Reference Sections

Title Section
Concrete Containment 3.8.1

Containment Functional
Design 6.2.1

Quench Spray System 6.2.2.2.1

Recirculation Spray
System 6.2.2.2.2

3.1.2.51 Fracture Prevention of Containment Pressure Boundary
(Criterion 51)

3.1.2.51.1 Criterion

"The reactor containment boundary shall be designed with sufficient
margin to assure that under operating, maintenance, testing, and
postulated accident conditions, (1) its ferritic materials behave in a
nonbrittle manner, and (2) the probability of rapidly propagating
fracture is minimized. The design shall reflect consideration of
service temperatures and other conditions of the containment boundary
material during operation, maintenance, testing, and postulated
accident conditions, and the uncertainties in determining (1) material
properties, (2) residual, steady-state, and transient stresses, and
(3) size of flaws."

3.1.2.51.2 Design Conformance
The design of the reactor containment pressure boundary is 1in
conformance with General Design Criterion 51, as addressed in the DLC

letter (DLC 1983).

3.1.2.52 Capability for Containment Leakage Rate Testing (Criterion
52)

3.1.2.52.1 Criterion
"The reactor containment and other equipment which may be subjected to
containment test conditions shall be designed so that periodic

integrated leakage rate testing can be conducted at containment design
pressure."
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3.1.2.52.2 Design Conformance

The containment structure and safety-related equipment which will be
subjected to the containment test conditions are designed so that the
periodic integrated 1leakage rate testing can be conducted at
calculated peak containment pressure, as per Appendix J of 10 CFR 50,
Reactor Containment Leakage Testing for Water Cooled Power Reactors.

Reference Section

Title Section
Containment Functional 6.2.1
Design
3.1.2.53 Provisions for Containment Testing and Inspection

(Criterion-53)
3.1.2.53.1 Criterion

"The reactor containment shall be designed to permit (1) appropriate
periodic inspection of all important areas, such as penetrations, (2)
an appropriate surveillance program, and (3) periodic testing at
containment design pressure of the leaktightness of penetrations which
have resilient seals and expansion bellows."

3.1.2.53.2 Design Conformance
The design of the reactor containment provides for access to all
important areas for periodic inspection. The reactor containment

design allows local testing of the liner seam welds, penetration liner
welds, and the electrical penetrations.

3.1-36



BVPS-2 UFSAR Rev. 0

Personnel and equipment access hatches have also been designed to
allow free volume and local periodic testing of access volumes and
resilient seals.

Piping systems penetrating the containment (Type C as defined by
Appendix J of 10 CFR 50) have been designed to allow local periodic
testing of containment isolation valves.

Reference Sections

Title Section
Containment Functional Design 6.2.1
Containment Leakage Testing 6.2.6

3.1.2.54 Piping Systems Penetrating Containment (Criterion 54)
3.1.2.54.1 Criterion

“Piping systems penetrating primary reactor containment shall be
provided with leak detection, isolation, and containment capabilities
having redundancy, reliability, and performance capabilities which
reflect the importance to safety of isolating these piping systems.
Such piping systems shall be designed with a capability to test
periodically the operability of the isolation valves and associated
apparatus and to determine if wvalve 1leakage is within acceptable
limits.n"

3.1.2.54.2 Design Conformance

Piping systems penetrating the reactor containment conform with GDC 54
as described 1in the design Dbases set forth for the containment

isolation system (Section 6.2.4). This ensures redundancy,
reliability, and performance capabilities which reflect the importance
to safety of isolating the piping systems. Special test connections,

where required, ensure the capability to determine if individual
isolation valve leakage is within acceptable limits.

3.1.2.55 Reactor Coolant Pressure Boundary Penetrating Containment
(Criterion 55)

3.1.2.55.1 Criterion

"Each line that is part of the reactor coolant pressure boundary and
that penetrates primary reactor containment shall be provided with
containment isolation valves as follows, unless it can be demonstrated
that the containment isolation provisions for a specific class of
lines, such as instrument lines, are acceptable on some other defined
basis:
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1. One 1locked closed isolation wvalve inside and one locked
closed isolation valve outside containment; or

2. One automatic isolation valve inside and one 1locked closed
isolation valve outside containment; or

3. One locked closed isolation valve inside and one automatic
isolation valve outside containment. A simple check wvalve
may not be used as the automatic isolation wvalve outside
containment; or

4. One automatic isolation valve inside and one automatic
isolation valve outside containment. A simple check wvalve
may not be used as the automatic isolation wvalve outside
containment.

"Isolation wvalves outside containment shall be located as close to
containment as practical and upon loss of actuating power, automatic
isolation valves shall be designed to take the position that provides
greater safety."

"Other appropriate requirements to minimize the probability or
consequences of an accidental rupture of these 1lines or of lines
connected to them shall be provided as necessary to assure adequate
safety. Determination of the appropriateness of these requirements,
such as higher quality in design, fabrication, and testing, additional
provisions for inservice inspection, protection against more severe
natural phenomena, and additional isolation wvalves and containment,
shall include consideration of the population density, use
characteristics, and physical characteristics of the site environs."

3.1.2.55.2 Design Conformance

The containment isolation arrangements for all lines that are part of
the RCPB and that penetrate the primary reactor containment conform
with the design bases listed in Section 6.2.4. These design bases
require that one of the arrangements listed in items 1 through 4 of
this criterion be utilized, unless other provisions for containment
isolation are acceptable on some other defined basis (Section 6.2.4).

Table 6.2-60 lists the specific GDC met by piping systems penetrating
containment, where locked closed, administratively-controlled,
normally-closed, manually-operated valves are provided.
The requirements of GDC 55 are met, with the exception of the
following penetrations in the safety injection system which are
excepted from GDC 55:

1. X-61 (low-head safety injection to hot legs),

2. X-7, X-17 (high-head safety injection to hot legs),
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3. X-60, X-62 (low-head safety injection to cold leg),
4. X-34 (high-head safety injection to cold leg),
5. X-113 (high-head safety injection to cold leg).

The bases and justification for these exceptions are further described
in Section 6.2.4.

3.1.2.56 Primary Containment Isolation (Criterion 56)
3.1.2.56.1 Criterion

"Each 1line that connects directly to the containment atmosphere and
penetrates primary reactor <containment shall be provided with
containment isolation valves as follows, unless it can be demonstrated
that the containment isolation provisions for a specific class of
lines, such as instrument lines, are acceptable on some other defined
basis:

1. One 1locked closed isolation wvalve inside and one locked
closed isolation valve outside containment; or

2. One automatic isolation wvalve inside and one locked closed
isolation valve outside containment; or

3. One locked closed isolation wvalve inside and one automatic
isolation valve outside containment. A gsimple check wvalve
may not be used as the automatic isolation wvalve outside
containment; or

4. One automatic isolation valve inside and one automatic
isolation wvalve outside containment. A simple check wvalve
may not be used as the automatic isolation wvalve outside
containment.

"Isolation wvalves outside containment shall be located as close to the
containment as practical and upon loss of actuating power, automatic
isolation wvalves shall be designed to take the position that provides
greater safety."

3.1.2.56.2 Design Conformance

The containment isolation arrangements for all 1lines that connect
directly to the containment atmosphere and penetrate primary reactor
containment conform with the design bases listed in Section 6.2.4.
Unless an acceptable, or otherwise defined, Dbasis 1s prescribed
(Section 6.2.4), these design Dbases require that one of the
arrangements listed in items 1 through 4 of this criterion be
utilized.
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Table 6.2-60 lists the specific GDC met by piping systems penetrating
containment, where locked closed, administratively-controlled,
normally-closed, manually-operated valves are provided.

The requirements of GDC 56 are met except for the following
penetrations:

1. Recirculation spray system - X-66, X-67, X-68, X-69
(recirculation spray pump suction from containment sump),

2. Containment leakage monitoring system - X-55b, X-57b, X-97a,
X-105c, X-105d (containment 1leakage monitoring open taps),
and

3. Containment vacuum system - X-92, X-93 (containment vacuum
pump suction penetrations are shared with the post-DBA HCS) .

4. Post DBA hydrogen control system - X-87, X-88 (hydrogen
recombine return lines).

The bases and justification for these exceptions are further described
in Section 6.2.4.

3.1.2.57 Closed System Isolation Valves (Criterion 57)
3.1.2.57.1 Criterion

"Each line that penetrates primary reactor containment and is neither
part of the reactor coolant pressure boundary nor connected directly
to the containment atmosphere shall have at least one containment
isolation valve which shall be either automatic, or locked closed, or
capable of remote manual operation. This wvalve shall be outside
containment and located as close to the containment as practical. A
simple check valve may not be used as the automatic isolation wvalve."

3.1.2.57.2 Design Conformance

All lines connected to closed systems are provided with at least one
isolation valve on the outside of the containment (Section 6.2.4).

The containment isolation arrangements for all lines that penetrate
reactor containment and are neither part of the RCPB nor connected
directly to the containment atmosphere conform with the design bases
listed in Section 6.2.4. These design bases require that:

1. The outside isolation valve for such closed systems is either
automatic, or normally-closed, administratively-controlled,
manually-operated, or for normally open lines, capable of
remote manual operation,

2. This valve 1is 1located as close to the containment as
practical,
3. Piping associated with the CIS is designed, fabricated, and

tested in accordance with the requirements of
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ASME Section III, Class 2, as applicable (Sections 3.9B.3
and 3.9N.3), and

4. Simple check wvalves are not used as the automatic isolation
valve.

The following penetrations meeting the requirements of GDC 57,
however, zreceive a signal for automatic closure other than from
containment isolation:

1. Main steam system - X-73, X-74, X-75,

2. Feedwater system - X-76, X-77, X-78,

3. Steam generator blowdown system - X-39, X-40, X-41, and

4. Auxiliary feedwater system - X-79, X-80, X-83.

The bases and Jjustification for these penetrations are further
described in Section 6.2.4.

3.1.2.58 Criterion 58
This criterion has not been promulgated by the USNRC.
3.1.2.59 Criterion 59
This criterion has not been promulgated by the USNRC.

3.1.2.60 Control of Releases of Radioactive Materials to the
Environment (Criterion 60)

3.1.2.60.1 Criterion
"The nuclear power unit design shall include means to control suitably

the release of radioactive materials in gaseous and liquid effluents
and to handle radioactive solid wastes produced during normal reactor

operation, including anticipated operational occurrences. Sufficient
holdup capacity shall be provided for retention of gaseous and liquid
effluents containing radiocactive materials, particularly  where

unfavorable site environmental conditions can be expected to impose
unusual operational limitations upon the release of such effluents to
the environment."

3.1.2.60.2 Design Conformance

In all cases, the design for radioactivity control is based on the
following which comply with the guidelines of GDC 60.

1. 10 CFR 20 and 10 CFR 50 requirements for normal operations

and for any transient situation that might reasonably be
anticipated to occur, and
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2. 10 CFR 50.67 dose limit guidelines for potential accidents of
exceedingly low probability of occurrence (Chapter 15).

Radiocactive waste systems are described in Chapter 11. The radiation
monitoring system (RMS) is described in Sections 11.5 and 12.3.4.
Waste gas effluents are controlled by charcoal delay beds and, when
necessary, waste gases are held in decay tanks until their activity
and existing environmental conditions permit their discharge within

10 CFR 20 and 10 CFR 50 requirements. In addition, waste gas
effluents are monitored prior to discharge for radicactivity and rate
of flow (Section 12.3.4). Section 11.3.4 describes the results of a

rupture of a gas waste storage tank and verifies that the applicable
release limits are not exceeded.

Beaver Valley Power Station - Unit 2 liquid waste effluents (Section
11.2) are controlled by Dbatch processing of station radioactive
liguids, if necessary, in either BVPS-1 or BVPS-2, sampling before
discharge, controlling the rate of release, and prevention of
inadvertent tank discharge. Liquid effluents are monitored for
radioactivity and rate of flow. Liquid waste disposal system tankage,
BVPS-2 steam generator blowdown evaporator capacity, and BVPS-1 liquid
waste evaporator capacity are sufficient to handle any expected
transient in ligquid waste volume.

Station solid wastes (Section 11.4) are prepared in Dbatches in
55-gallon drums and other approved packages for offsite disposal by
approved contractors. Solid wastes are shielded for shipment, when

necessary, to meet federal regulations.

3.1.2.61 Fuel Storage and Handling and Radioactivity Control
(Criterion 61)

3.1.2.61.1 Criterion

"The fuel storage and handling, radioactive waste, and other systems
which may contain radioactivity shall be designed to assure adequate
safety under normal and postulated accident conditions. These systems
shall be designed (1) with a capability to permit appropriate periodic
inspection and testing of components important to safety, (2) with
suitable shielding for radiation protection, (3) with appropriate
containment, confinement, and filtering systems, (4) with a residual
heat removal capability having reliability and testability that
reflects the importance to safety of decay heat and other residual
heat removal, and (5) to prevent significant reduction in fuel storage
coolant inventory under accident conditions."

3.1.2.61.2 Design Conformance

Beaver Valley Power Station - Unit 2 design conforms to the guidelines
of GDC 61.
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Safety-related components of the systems that contain radioactivity
and fuel storage systems are designed to allow periodic inspection and
testing.

Process radiation monitors and flow measuring equipment are provided
for surveillance of various station waste process streams. In
addition, these systems are designed to protect the health of station
operating personnel, and to limit discharge of radioactive materials
from the station so as not to exceed the limits of 10 CFR 20. The
waste disposal systems are discussed in detail in Chapter 11.

The spent fuel storage pool is designed to meet the requirements of
10 CFR 20, by shielding operating personnel from radiation during fuel

transfer and spent fuel storage. Work areas adjacent to the spent
fuel pool transfer canal wall are shielded to allow personnel access
during actual fuel transfers. The spent fuel pool 1is permanently

flooded with water during all normal operations to ensure a dose rate
above the pool to operating personnel of no more than 15 mRem/hr.
Fuel handling shielding is discussed in Section 12.3.

The refueling cavity above the reactor vessel 1is flooded during
refueling such that the dose rate is less than 15 mRem/hr at the water
surface.

To avoid significant radiocactivity releases, the spent fuel handling
system is designed to preclude gross mechanical failures. Floor and
trench drain systems provide backup by collecting leakage which might
occur. Fuel storage pool design ensures that a significant amount of
fuel storage coolant is not lost under accident conditions. Decay
heat from spent fuel is dissipated in the storage pool water and
subsequently removed by a cooling system (Section 9.1.3). Makeup
water 1is provided by means of a connection from the primary grade
water gsystem (Section 9.2.8). The SWS provides a safety related
source of makeup. Radiocactive gases, which may leak from spent fuel,
are collected by the supplementary leak collection and release system
described in Section 6.5.3.2 and the vent and drain system described
in Section 9.3.3. All discharges from these systems are monitored.
These monitoring systems are discussed in Section 12.3.

3.1.2.62 Prevention of Criticality in Fuel Storage and Handling
(Criterion 62)

3.1.2.62.1 Criterion
"Criticality in the fuel storage and handling system shall be

prevented by physical systems or processes, preferably by use of
geometrically safe configurations."
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3.1.2.62.2 Design Conformance

The new and spent fuel storage racks are designed in accordance with
GDC 62 and NUREG-0800, Sections 9.1.1 and 9.1.2. The new fuel storage
rack accommodates 1/3 of a core plus 17 spare assemblies. The spent
fuel storage pool accommodates the spent fuel rack and the required
spent fuel shipping cask area.

The spent fuel racks are arranged so that the spacing between fuel
elements cannot be 1less than that prescribed. Borated water 1is
maintained in the spent fuel pool. Even if fully flooded with
unborated water, the spacing and fuel storage configurations ensure
Kesg < 1.0. Spent fuel rack design and criticality prevention are
fully discussed in Section 9.1.2.

The new fuel assemblies are stored dry 1in a steel and concrete
structure within the fuel building. They are arranged vertically in
racks in parallel rows. The steel rack construction prevents possible
criticality by requiring that the spacing between fuel elements be not
less than that prescribed. The new fuel rack design and criticality
prevention is discussed in detail in Section 9.1.1.

Safeguards are provided during handling so that the consequences of
the hypothetical worst-case accident meet 10 CFR 50.67 guidelines.
Chapter 15 provides a complete description of this worst-case
accident.

3.1.2.63 Monitoring Fuel and Waste Storage (Criterion 63)
3.1.2.63.1 Criterion

"Appropriate systems shall be provided in fuel storage and radioactive
waste systems and associated handling areas (1) to detect conditions
that may result in loss of residual heat removal capability and
excessive radiation 1levels, and (2) to initiate appropriate safety
actions."

3.1.2.63.2 Design Conformance

The BVPS-2 design conforms to GDC 63 as follows: Gamma radiation
levels in the containment and fuel storage areas are continuously
monitored as described in Section 11.5. These monitors provide an
audible alarm at the initiating detector indicating an unsafe
condition. The fuel pool water temperature is continuously monitored.
The temperature is displayed in the main control room where an audible
alarm sounds if the water temperature increases above a preset level.
Continuous surveillance of radiation levels in the waste storage and
handling areas is maintained by ventilation-duct-mounted radiation
detectors described in Section 11.5.
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Radiation levels in excess of preset 1levels initiate audible and
visible alarms locally and in the control room.

Radiological control procedures, including appropriate radiation
control surveys, are initiated as necessary to decontaminate affected
areas. Chapter 12 provides a more detailed description of emergency
procedures.

3.1.2.64 Monitoring Radiocactivity Releases (Criterion 64)
3.1.2.64.1 Criterion

"Means shall Dbe provided for monitoring the reactor containment
atmosphere, spaces containing components for recirculation of loss-of-
coolant accident fluids, effluent discharge paths, and the plant
environs for radiocactivity that may be released from normal
operations, including anticipated operational occurrences, and from
postulated accident conditions.™

3.1.2.64.2 Design Conformance

The containment air particulate and gas monitor monitors the
containment atmosphere during normal unit operations and accident
conditions as required by GDC 64. During accident conditions, samples
of the containment atmosphere provide data on existing airborne
radioactivity concentrations within the containment as described in
Sections 11.5 and 12.3.4. The safeguards areas are monitored by the
ventilation vent air particulate and gas monitors. Radiocactivity
levels in the normal facility radioactive effluent discharge paths and
in the environs are continually monitored during normal and accident
conditions by the unit radiation monitoring system (Section 11.5) and
by the environmental radiological safety program for BVPS-2.

3.1.3 References for Section 3.1

Pellini, W. S. and Loss, F. J. 1969. 1Integration of Metallurgical and
Fracture Mechanics Concepts of Transition Temperature Factors Relating
to Fracture-Safe Design for Structural Steel. NRL Report 6900, April
1969.

USNRC 1981. Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants (formerly issued as NUREG 75/087).
NUREG-0800.

DLC 1983. Dugquesne Light Company Letter 2NRC-3-087, dated
November 14, 1983, from E. J. Woolever to H. R. Denton, USNRC.
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3.2 CLASSIFICATION OF STRUCTURES, COMPONENTS, AND SYSTEMS
3.2.1 Seismic Classification
3.2.1.1 Nuclear Steam Supply System Components

Section 3.2.2 identifies the system, based on the guidelines of
Regulatory Guide 1.29, for classifying fluid system components. Based
on evaluation of seismic requirements, Westinghouse applies a rule
that each component classified as Safety Class 1, 2, or 3 shall be
qualified to remain functional in the event of the safe shutdown
earthquake (SSE). This rule applies except when all the conditions
listed as follows are met. Portions of systems required to perform
the same safety function as required of a safety class component which
is a part of that system shall be likewise qualified or granted
exemption. The following four conditions must be met for exemption:

1. Failure would not directly cause an American Nuclear Society
(ANS) Condition III or IV event (as defined in ANSI N18.2-
1973) .

2. There i1s no safety function to mitigate, nor could failure

prevent mitigation of, the consequences of an ANS Condition
ITI or IV event.

3. Failure during or following any ANS Condition II event would
result in consequences no more severe than allowed for an ANS
Condition III event.

4. Routine post-seismic procedures would disclose any loss of
the safety function.

The following lines of reasoning apply when using the above conditions
for exemption and the safety class categories to determine i1if a
component must be seismically qualified.

1. All Safety Class 1 components must be seismically qualified
because a failure of any one can directly cause an ANS
Condition III or IV event, thus failing the first condition.

2. Safety Class 2 components that are a part of the reactor
coolant pressure boundary must be seismically qualified
because the failure of those components due to the seismic
event could directly result in an ANS Condition III or IV
event.

3. All other Safety Class 2 components must also be seismically
qualified because they are required to mitigate, or their
failure could prevent mitigation of, the consequences of an
ANS Condition III or IV event, thus failing the second
condition for exemption.
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4. Components placed in Safety Class 3 whose failure would
result in release to the environment of radioactive gasses
normally required to be held for decay (ANSI N18.2, Paragraph
2.2.3(1)), or which control outside the containment airborne
radioactivity released (ANSI N18.2, Paragraph 2.2.3(3)), or
which remove decay heat from spent fuel (ANSI N18.2,
Paragraph 2.2.3(4)), will always meet conditions 1, 2, and 4
for granting the seismic design exemption.

Thus, they need not be seismically qualified if they meet
condition 3 for granting the seismic design exemption.
Release of radiocactive material due to ANS Condition III
incidents may exceed guidelines of 10 CFR 20, Standards for
Protection Against Radiation, but shall not be sufficient to
interrupt or restrict public use of those areas beyond the
exclusion radius.

5. Components placed in Safety Class 3 which provide or support
any safety system function (ANSI N18.2, Paragraph 2.2.3(2)),
must be seismically qualified for the same reason as given in
item 3 (above) for ANS Condition III or IV events.

6. The NSSS components that are non-nuclear safety (NNS) class
are classified Seismic Category II, as described in Sections
3.2.1.2 and 3.2.2.2.

3.2.1.2 Balance of Plant Components

Each component required to mitigate the consequences of an accident,
ANS Condition IV event (as defined in ANSI N18.2), 1is classified
Seismic Category I. As interpreted in Section 1.8, the seismic design
classification of structures, systems, and components is in agreement
with Regulatory Guide 1.29 and with Regulatory Guide 1.143, as
applicable to radwaste handling systems. In addition, all components
classified as Safety Class 1, 2, or 3 are designated Seismic Category
I. Seismic Category I structures, systems, and components are
designed to remain functional in the event of the SSE. All Seismic
Category I components, systems, and structures are designed and
constructed to Quality Assurance (QA) Category I requirements. QA
categories are described in Section 3.2.3. QA Category I and Seismic
Category I systems and components are shown in Table 3.2-1. QA
Category I and Seismic Category I structures are shown in Table 3.2-2.

A Seismic Category II classification is identified for those portions
of structures, systems, and components which are not required to
perform safety functions but whose failure, including becoming a

gravity missile, could adversely affect safety-related, Seismic
Category I components. These structures, systems, or components
shall either be seismically designed, located to preclude
interactions, further restrained, structurally upgraded, or
provenincapable to affecting safety. The items are designated non-
nuclear safety and either QA Category II or III based on their
function as defined 1in Section 3.2.2.3. A Seismic Category II
classification 1s applied to the structures Thousing radwaste
components, as defined in Regulatory Guide 1.143. A Seismic

Category II designation is applied to those portions of the radwaste
systems and components which are
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specific radwaste equipment classifications and their seismic design
are described in Sections 11.2, 11.3, and 11.4, and structure designs
are described in Sections 3.7B.2.8 and 3.8.3.

Seismic Category I design requirements extend to the first seismic
restraint beyond the seismic boundary and include the interface
portion of the boundary itself.

For example, for piping systems, the isolation valve which forms the
boundary between Seismic Category I and the nonseismic portions is
designed to Seismic Category I requirements. The piping from the
valve, including the first seismic restraint beyond the wvalve, 1is
seismically designed in the same manner as the Seismic Category I
portion; however, since the piping is not required to be ASME IIT,
Safety Class 1, 2, or 3, this part of the system is not designated
Seismic Category I. This design exceeds Seismic Category II
requirements for the piping between the isolation valve and the first
restraint.

By this means, the Seismic Category I boundary is defined with respect
to functional capability in the event of a safe shutdown earthquake,
and the interfacing portions are designed to ensure the integrity of
the boundary.

3.2.2 System Quality Group Classifications

3.2.2.1 General

Fluid system components are classified in accordance with Regulatory
Guide 1.26 in general, and Regulatory Guide 1.143 in particular, for

radwaste handling systems. The criteria for classifying Safety
Class 1 systems 1is also based on 10 CFR 50.55a as referenced 1in
Regulatory Guide 1.26. Table 3.2-1 lists the safety classes of all
plant components which are either Safety Class 1, 2, or 3. The

classification of piping, tubing, and valves, and interfaces from one
safety class to another are shown on the individual system piping and
instrumentation diagrams identified on Table 3.2-3. Classification of
structures is identified in Table 3.2-2.

3.2.2.2 Safety Class Definitions

Components are classified as Safety Class 1, Safety Class 2, Safety
Class 3, and NNS class in accordance with their importance to nuclear
safety. These safety classes correspond to the "Group" described in
Regulatory Guide 1.26 as follows: Safety Class 1 1is equivalent to
"Group A," Safety Class 2 to "Group B," Safety Class 3 to "Group C,"
and NNS to "Group D." The NNS Category i1s also applied to those
components required for reliable power generation. This order of
importance, as established by the assigned safety class, is applied to
the design, materials, manufacture or fabrication, assembly, erection,
construction, and operation of the components. A single system may
have components in more than one safety class.
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The definitions of safety classes 1listed as follows apply to £fluid
pressure-boundary components. The reactor containment design and
applicable codes are described in Section 3.8. Supports that have a
nuclear safety function shall be the same safety class as the
components that they support.

3.2.2.2.1 Safety Class 1

Safety Class 1 applies to components whose failure could cause an ANS
Condition III or Condition IV loss of reactor coolant. (ANS Condition
IIT occurrences include incidents which may occur during the lifetime
of a particular plant. ANS Condition IV occurrences are faults that
are not expected to occur, but are ©postulated Dbecause their
consequences would include the potential for the release of
significant amounts of radioactive material. ANS Condition IV faults
are the most severe which must be designed against, and thus represent
the limiting design case.)

Reactor coolant pressure boundary components are also designated
Safety Class 1 if their failure during normal operation would prevent
orderly reactor shutdown, assuming makeup coolant is available from
normally operating systems only.

3.2.2.2.2 Safety Class 2

Safety Class 2 applies to the following:

1. The reactor coolant pressure boundary components not in
Safety Class 1.

2. Safety systems that are necessary to remove heat directly
from the reactor or reactor containment, or to circulate
reactor coolant for any safety system purpose. (A safety

system, in this context, is any system that is necessary to
shut down the reactor, cool the core, cool another safety
system, or, after an accident, cool the reactor containment.
Furthermore, a safety system 1is any system that contains,
controls, or reduces radioactivity released in an accident.
Only those portions of a system that are designed primarily
to accomplish one of the previous functions, or the failure
of which could prevent accomplishing one of the previously
mentioned functions, are included.)

3. Portions of the containment atmosphere purification and
cleanup systems used to clean up the containment atmosphere
by reducing the radioactivity present in the leakage from the
containment structure. These components are located inside
the containment structure or serve as an extension of the
containment structure.
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4. Portions of the main steam system, feedwater system and
auxiliary feedwater system (AFWS) extending from and
including the secondary side of the steam generator up to and
including the outermost containment isolation wvalves.
Isolation valves may include stop check valves, check valves,
pressure relief wvalves, and safety valves.

5. Systems required to control hydrogen accumulation inside the
containment.
6. Portions of the reactor coolant auxiliary systems that form a

reactor coolant letdown and makeup loop.
3.2.2.2.3 Safety Class 3

Safety Class 3 applies to those components, not in Safety Class 1 or
Safety Class 2, whose failure would result in release to the
environment of radiocactive gases normally required to be held for
decay.

This safety class also applies to those components, not in Safety
Classes 1 or 2, that are necessary to:

1. Provide or support any safety system function.

2. Provide reactor coolant boric acid makeup for reactivity
control.

3. Control airborne radioactivity released outside the
containment.

4. Remove decay heat from spent fuel.

5. The portion of the AFWS which is not Safety Class 2.
3.2.2.2.4 Non-Nuclear Safety

Non-nuclear (NNS) safety applies to those portions of the nuclear
power plant not covered by Safety Classes 1, 2, or 3 that can
influence safe normal operation or that may contain radioactive
fluids. ©Non-nuclear safety components shall be designed to applicable
industry codes and standards. Non-nuclear safety components may be
designed to Quality Assurance (QA) Category II or III, and Seismic
Category II criteria, either due to their function in a radwaste
handling system or, as described in the following paragraph, to
protect other safety-related components.

Where practical, plant design provides physical separation or barriers
between NNS and safety-related components. In those areas where the
failure of ©NNS components could affect safety-related components,
other measures, as discussed in Section 3.2.1.2, shall be taken to
preclude damage by NNS components to the safety-related components.
For example, NNS piping in these areas is seismically
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designed to Seismic Category II and QA Category II or III
requirements.

3.2.2.3 Quality Assurance Categories

The following structures, systems, and components are classified as QA
Category I:

1. Plant structures, systems, and components whose failure or
malfunction could cause a release of radioactivity that would
exceed design criteria.

2. Structures, systems, and components that are vital for a safe
shutdown of the plant and for the removal of decay and
sensible heat.

3. Equipment which is necessary to mitigate consequences to the
public of a postulated accident.

All major QA Category I components are listed in Table 3.2-1.

A QA Category II classification is applied to those plant systems,
portions of systems, structures and equipment that are not essential
for a safe shutdown, but are essential for reliable generation of
electric power. A QA Category II designation is also applied to those
systems and components which contain radiocactive materials but whose
failure would not prejudice public safety. See also Section 1.8,
BVPS-2 position on Regulatory Guide 1.143 for exceptions to the
Regulatory Guide requirements for radwaste QA programs. This QA
Category II <classification ensures that the design, manufacture,
procurement, storage, and handling, etc., are of a high quality to
assure that the design requirements are met.

A QA Category III classification is applied to those plant systems or
portions of systems, structures, and equipment which are not essential
for a safe shutdown or the reliable generation of electric power.

3.2.2.4 Other Classification Systems
3.2.2.4.1 ASME Code Classes

ASME Code Classes 1, 2, and 3 are used in the ASME Boiler and Pressure
Vessel Code, Section III (Nuclear Power Plant Components) and are
referred to in this FSAR as ASME III, Classes 1, 2, and 3. Components
are purchased with the objective of full compliance with the
requirements of ASME III and its addenda in accordance with 10 CFR
50.55a. With regard to pumps, valves, piping, tanks, and pressure
vessels, there is a direct one-for-one correlation between Code
Classes 1, 2, and 3 and Safety Classes 1, 2, and 3 (Section 3.2.2).
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Specific code editions and addenda used for pressure vessels, piping,
pumps, and valves that are part of the reactor coolant pressure
boundary are in accordance with the requirements of 10 CFR 50.55a.

Piping, tanks, heat exchangers, and miscellaneous equipment for
safety-related ASME III systems are purchased in accordance with the
ASME III Code Edition/Addenda indicated in the ASME Code Baseline
Document . The basis for establishment of acceptable ASME III and
ASME XI Code/Edition/Code Cases is 10 CFR 50.55a rules and
limitations, referenced Regulatory Guides 1.84 and 1.85, and the
specific Design Specifications utilized for ASME III components and

piping.

Where Code Cases are utilized, which are not included in the
issue/revision of Regulatory Guides 1.84 and 1.85 referenced in the
FSAR, they will be specifically identified in the ASME Code Baseline
Document .

3.2.2.4.2 Electrical/Control Classification Systems

Class 1E electric systems are defined as those systems that provide
the electric power used to shut down the reactor and limit the release
of radioactive material during and following a design basis accident,
(postulated events used in the design to establish the performance
requirements of the structures and systems as described in IEEE
Standards 308.1974). All Class 1E systems are QA Category I and
Seismic Category I. The designs of Class 1E control and electrical
systems are in accordance with Regulatory Guide 1.32 as described in
Chapters 7 and 8, respectively.

All other control and electrical systems are designated non-Class 1E.
Their design is 1in accordance with applicable design codes as
described in Chapters 7 and 8. These non-Class 1lE electrical systems
may be used to power those functions for which a highly reliable power
source 1s required but for which a Class 1E classification is not
necessary.

3.2.3 Tabulation of Codes and Classifications
Tables 3.2-1 and 3.2-2 identify major QA and Seismic Category I

structures and components and their locations. These tables also
provide the following information:

1. Safety classes,
2. Design codes,
3. Missile ©protection design criteria (including tornado

protection), and

4. Flood design criteria.
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TABLE 3.2-1

QUALITY ASSURANCE CATEGORY | AND SEISMIC CATEGORY | SYSTEMS AND COMPONENTS

6 . Safety  Code or . Missile Flood a4
ltem/Mark No.""® Location'” Class  Standard™  Protection Protection®”  Remarks
Fluid Systems Components
Reactor Coolant System (Chapter 5)
Reactor vessel/2RCS*REV21 CS 1 ASME Il PS PAG, PBG
Full-length CRDM housing CS 1 ASME I PS PAG
(Section 3.9N.4)
CRDM head adapter plugs CS 1 ASME Il PS PAG
Steam generator/2RCS*SG21A,B,C
(tube side) CS 1 ASME Il PS PAG
(shell side) CS 2 ASME Il PS PAG®
Pressurizer/2RCS*PRE21 cs 1 ASME I PS PAG®
Reactor coolant hot and cold leg CS 1 ASME Il PS PAG Refer to NOTES for
piping, fittings, and fabrication safety class for other
piping and associated
valves in the reactor
coolant system and other
auxiliary systems'”)
Eight-inch bypass piping CS 1 ASME I PS PAG
Surge pipe, fittings, and fabrication CS 1 ASME Il PS PAG
Crossover leg piping, fittings, and CS 1 ASME Il PS PBG
fabrication
Reactor coolant thermowell CS 1 ASME I PS PAG
Reactor coolant stop valves CS 1 ASME Il PS PAG
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ltem/Mark No.""®
Pressurizer safety valves

Power-operated relief valves (PORV)
PORYV block valves

Reactor vessel head letdown isolation
valves

Reactor vessel head letdown throttling
valves

Valves of Safety Class 1 to Safety Class 2
interface

Reactor coolant pump/2RCS*P21A,B,C
Reactor coolant pump casing
Main flange
Thermal barrier
Thermal barrier heat exchanger
No. 1 seal housing
No. 2 seal housing
Pressure retaining bolting
Reactor coolant pump motor

Motor rotor

Motor shaft

Shaft coupling
Spool piece
Flywheel

Bearing (motor upper thrust)

Location"

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

Safety
Class

Code or ;
Standard"®

CS
CS
CS
CS

CS

CS

CS

1
1
1

ASME Ill
ASME 11l
ASME Il

ASME Il
Class 1E

ASME Il
Class 1E

ASME Il
Class 1E

ASME 11l
ASME Il
ASME Ill
ASME 11l
ASME Il
ASME Ill
ASME 11l

NEMA MG1
®)

@)
®)

@)
®)

®)
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Missile

Protection®

PS
PS
PS
PS

PS

PS

PS

Protection

Flood

PAG
PAG
PAG
PAG

PAG

PAG, PBG

PBG

34)
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TABLE 3.2-1 (Cont)

1 ; Safety  Code or 5 Missile ) Flood 54
ltem/Mark No.""® Location”  Class Standard""® Protection®® Protection®" Remarks
Motor bolting 2 ® Applies only to bolting
involved with coastdown
function
Motor stand 2 ®
Motor frame 2 ©
Upper oil reservoir (UOR) 3 No Code
UOR cooling caoll 3 ASME Il
Lower oil reservoir (LOR) 3 No Code (10)
LOR cooling coil 3 ASME Il
Lube-oil piping 3
Instrumentation and controls required CS,CB NA?) 2 PS PAG, PBG
to perform a safety function @0)
Safety Injection System (Section 6.3)
LHSI pumps and motors/2SIS*P21A, B SA 2 ASME llI PS PBG Refer to NOTES (10, 11,
Class 1E 12, 13) if applicable
Safety injection accumulators/ CS 2 ASME Il PS PBG
2SIS*TK21A, B, C
Piping and valves, including valve SA, CS, 1,2 ASME Il PS PAG, PBG Class 1 components part
operators, required to perform a safety AB,Y Class 1E of reactor coolant pressure
function boundary
Instrumentation and controls required SA, CS, N/AUD - O) PS PAG, PBG
to perform a safety function AB, CB (20)
Gaseous nitrogen system (Section 9.5.9)
Sl accumulator vent lines - piping and CS 2 ASME Il PS PBG
valves, including valve operators Class 1E
required to perform a safety function
Instrumentation and controls required CS, v, N/A((;;; ®) PS PBG

to perform a safety function CB
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TABLE 3.2-1 (Cont)

; . Safety Code or ) Missile ) Flood .
ltem/Mark No.""® Location”  Class Standard""® Protection®® Protection®* Remarks
Residual Heat Removal System
(Section 5.4.7)
RHR pumps and motors/ CS 2 ASME Il PS PBG Includes seal cooler as part of
2RHS*P21A, B pump. Refer to NOTES if “* ™
" applicable
RHR pump coolers 2RHS*E22A, B
RHR heat exchangers/ CS PS PBG (12)
2RHS*E21A, B
(shell side) 3 ASME Il
(tube side) 2 ASME Il
Piping and valves, including valve CS 1,2 ASME 11 PS PBG Class 1 components part of
operators, required to perform a safety Class 1E reactor coolant pressure
function boundary
Instrumentation and controls required ~ CS, CB NA(2107) ®) PS PBG, PAG Includes only pump controls
to perform a safety function (20) and instrumentation and
controls for motor- operated
valves to maintain reactor
coolant pressure boundary
Chemical And Volume Control System
(Section 9.3.4)
Volume control tank/2CHS*TK22 AB 2 ASME IlI NR"® PAG
Seal water heat exchanger/2CHS*E21  AB NR!'® PAG (10
(shell side) 3 ASME I
(tube side) 2 ASME Il
Seal water filter/2CHS*FLT23 AB 2 ASME IlI NR"® PBG (10
Nonregenerative heat exchanger/ AB NR!® PAG
2CHS*E22
(shell side) 3 ASME Il
(tube side) 2 ASME Il
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Reactor coolant filter/2CHS*FLT22

Boric acid blender/2CHS*BL21

Deborating demineralizers/
2CHS*DEMN23A, B

Cation bed
demineralizer/2CHS*DEMN22

Mixed bed demineralizers/
2CHS*DEMN21A, B

Boric acid tanks/2CHS*TK21A, B

Boric acid transfer pumps and motors/
2CHS*P22A, B

Boric acid filter/2CHS*FLT21

Excess letdown heat
exchanger/2CHS*E24
(shell side)
(tube side)

Regenerative heat exchanger/2CHS*E23
(shell side)
(tube side)

Seal water injection
filters/2CHS*FLT24A, B

Charging pumps and motor/
2CHS*P21A, B, C

Letdown orifices/2CHS*ORLD21,22,23

Reactor coolant pump seal bypass
orifice/2CHS*ROORSB21,2,3

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

) Safety  Code or .
Location'” Class  Standard"®
AB 2 ASME Il
AB 3 ASME llI
AB 3 ASME llI
AB 3 ASME llI
AB 3 ASME llI
AB 3 ASME llI
AB 3 ASME Il

Class 1E
AB 3 ASME Il
CS
2 ASME Il
2 ASME llI
CS
2 ASME Il
2 ASME Il
AB 2 ASME llI
AB 2 ASME llI
Class 1E
CS 2 ASME I
CS 1 ASME Il
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Located in piping to
volume control tank

(10, 11, 12, 13)

Missile Flood
Protection® Protection®* Remarks
NR('® PBG
PS PAG
NR(® PBG
NR(® PBG
NR(® PBG
PS PAG
PS PAG
PS PBG
NR(®) PBG
PS PBG
NR(®) PBG
PS PAG
PS PBG
PS PBG
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TABLE 3.2-1 (Cont)

; ; Safety Code or ) Missile ) Flood .
ltem/Mark No.""® Location”’  Class Standard""® Protection® Protection®* Remarks
Piping, valves, and valve operators CS,AB,CV 1,23 ASME I PS PAG, PBG Class | components part
required to perform a safety function Class 1E of reactor coolant
pressure boundary
Tubing supplying H, and N, to the VCT,  AB 2 @) PS PAG, PBG
2CHS*TK22
Instrumentation and controls requiredto ~ CS,AB,CB, NA‘ZW) @ PS PAG, PBG
perform a safety function cV 0)
Main Steam System (Section 10.3)
Main steam piping and valves from MV,CS 2 ASME I PS PAG
steam generators up to and including Class 1E
main steam isolation valves and steam
drains isolation valves
Main steam atmospheric dump valves MV 2 ASME Il PS PAG
2SVS*PCV101A,B,C Class 1E
2SVS*HCV104
Main steam safety valves MV 2 ASME I PS PAG
2MSS*SV101A,B,C
2MSS*SV102A,B,C
2MSS*SV103A,B,C
2MSS*SV104A,B,C
2MSS*SV105A,B,C
Steam isolation valves to the turbine- MV 2 ASME I PS PAG
driven auxiliary feedwater pump. Piping Class 1E
and valves between main steam headers
and isolation valves 2MSS*SOV105A-F
Piping between steam isolation valves MV,CV,SA 3 ASME I PS PAG, PBG
and turbine-driven auxiliary feedwater Class 1E
pump, and vent piping from the turbine
driver to atmosphere.
Instrumentation and controls required to CB,mv, NA‘Z)’ @ PS PAG
perform a safety function CS,SA (20)
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

; ; Safety  Code or 5 Missile ) Flood 54
ltem/Mark No.""® Location”  Class Standard""® Protection®® Protection®”  Remarks
Auxiliary Steam System (Section 10.4.10)
Auxiliary steam header isolation valves  PT NA ASME 11 PS PBG
including operators Class 1E
Instrumentation and controls required PT,AB,CB NA(2107) 2 PS PAG, PBG
to perform a safety function (20)

Feedwater and Auxiliary Feedwater

Systems (Section 10.4)
Feedwater piping and valves from CS, MV 2 ASME Il PS PAG
steam generator to the outside Class 1E
containment isolation valve
Auxiliary feedwater piping and valves CS, SA 2 ASME Il PS PAG, PBG
from inside containment feedwater Class 1E
lines to and including outside
containment isolation valve
Auxiliary feedwater piping and manual SAY 3 ASME Il PS PBG
valves from outside containment
isolation valve through auxiliary
feedwater pump to 2FWE*TK210 or
service water system
Auxiliary feed pump with electric SA 3 ASME Il 5 PS PBG
motors/2FWE*P23A, B Class 1E1"®
Turbine-driven auxiliary feedwater SA 3 ASME Il PS PBG
pump 2FWE*P22
Turbine driver for auxiliary feedwater SA 3 API No. 612 PS PBG
pump 2FWE*T22
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

6 . Safety  Code or . Missile Flood s
ltem/Mark No."® Location'” Class  Standard"®  Protection Protection®  Remarks
Primary plant demineralized water Y 3 ASME Il PS PBG
storage tank/2FWE*TK210
(Section 10.4.9)
Chemical recirculation pump suction Y 3 ASME Il PS PBG
valves Class 1E
Feedwater control/bypass valves SB 3 ASME I (14) PAG
2FWS*FCV 478,479,488,489,498,499 Class 1E
Instrumentation and controls required MV,SB, NA(;O” ®) PS PAG, PBG
to perform a safety function SA,Y,CB, (20)
Cs
Service Water System (Section 9.2.1)
Service water system piping and
valves:
Between and including containment CS, cv 2 ASME 11l PS PBG
isolation valves
Outside containment IS,SAFB, 3 ASME I PS PAG, PBG
DG,AB,
CB,Y,CS,
and CV
Inside containment cS 3®  ASMEI®  PS PAG, PBG
Service water pump and motor/ IS 3 ASME Il PS PBG
2SWS*P21A, B, C Class 1E
Bearing cooling water strainers/ IS 3 ASME Il PS PBG
2SWS*STRM-47 and 48 Class 1E
Control room cooling water pump and CB 3 ASME Il PS PAG
motor/2SWS*P25A, B Class 1E
Instrumentation and controls required to CS,CV.,IS, NA(;O” ®) PS PAG, PBG
perform a safety function SB,FB,DG, (20)
AB,CB
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ltem/Mark No."®

Reactor Plant and Process Sampling System
(Section 9.3.2.1)

Piping, tubing and valves penetrating
reactor containment and required to
provide containment isolation

All other tubing and valves required to
maintain Safety Class 2 and 3 pressure
boundary inside containment

Piping, tubing, and valves outside
containment

Instrumentation and controls required to
perform a safety function

Emergency Diesel Generator Supporting
Systems (Section 9.5)

Air starting system
Tanks/
2EGA*TK21AB
2EGA*TK22A,B
Shutdown air tank

Piping and valves from
compressor discharge check
valve up to and including the air
start solenoid valves, and up to
the air start valves

Air start valves, air start
distributors, and piping and valves
downstream of air start valves, air
start solenoid valves, and
shutdown solenoid valve

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

. Safety  Code or ; Missile ) Flood .

Location'”  Class  Standard"®  Protection®  Protection®?

CS,AB,CV 2 ASME Il PS PAG, PBG

Class 1E

CS,CV,AB 2,3 1) PS PAG, PBG

CV,AB NNS ANSI| B31.1 NA PAG, PBG

CB,CS, NAU'D @) PS PAG, PBG

CV,AB 20)

DG 3 ASME Il PS PAG

DG 3 ASME Il PS PAG

DG 3 Mfr's Std PS PAG
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ltem/Mark No.""®
Air Intake and Exhaust System

Air intake and exhaust piping
outboard of turbo charger

Air intake filter/
2EDG*FLTA1A
2EDG*FLTA1B

Air intake silencer/
2EDG*SIL2A, B
2EDG*SIL1A, B

Turbo charger and engine-
mounted air intake and exhaust
piping

Exhaust silencer/
2EDG*SIL3A, 3B

Cooling Water System

Jacket water expansion
tank 2EGS*TK1A,B,
intercooler water heat
exchanger 2EGS*E21A,B,
jacket water heat
exchanger 2EGS*E22A,B,
jacket water keep-warm
heater 2EGS*E23A,B,
jacket water keep-warm
pump 2EGS*P23A,B

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

; Safety  Code or ;
Location'” Class  Standard"®
DG 3 ASME llI
DG 3 Mfr's Std
DG 3 Mfr's Std
DG 3 Mfr's Std
DG 3 Mfr's Std
DG 3 ASME Il
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Missile

Protection®

PS

PS

PS

PS

PS

PS

Protection

Flood
(3.4)

PAG

PAG

PAG

PAG
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

1 ; Safety  Code or 5 Missile ) Flood 54

ltem/Mark No.""® Location”  Class Standard""® Protection®® Protection®" Remarks
Engine-driven jacket water pump DG 3 Mfr's Std PS PAG
2EGS*P22A,B, engine-driven
intercooler water pump 2EGS*P21A,B
Cooling water piping and valves from DG 3 ASME llI PS PAG
jacket water expansion tank to diesel
generator
Engine-mounted cooling water piping DG 3 ASME IlI/ PS PAG
and valves Mfr's Std

Lubrication System

Lube oil heat exchanger DG 3 ASME llI PS PAG
2EGO*E21A,B, strainers
2EGO*STR22A,B
Engine driven lube oil pump DG 3 Mfr's Std PS PAG
2EGO*P21A,B, strainers
2EGO*STR1A,B, keep warm and
prelube pump 2EGO*P24A,B
Keep warm heater 2EGO*E24A B, DG 3 ASME llI PS PAG
strainers 2EGO*STR23A,B, filters
2EGO*FLT21A,B
Piping and valves external to the DG 3 ASME Il PS PAG
engine casting
Thermostatic control valves DG 3 Mfr's Std PS PAG
2EGO*TCV200-1,2
Strainers 2EGO*STR24A,B DG 3 Mfr's Std PS PAG
Rocker arm lubrication system DG 3 Mfr's Std PS PAG

Fuel Qil Supply System

Fuel oil piping of diesel generator from DG 3 ASME llI PS PBG, PAG
oil storage tank to diesel
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ltem/Mark No."®

Diesel fuel oil storage tanks
2EGF*TK21A, B

Diesel fuel transfer pumps with motor
2EGF*P21A,B,C,D

Strainers 2EGF*STR39, 40, 41, 42

Diesel fuel oil day tanks
2EGF*TK22A, B

Motor driven fuel oil pump
2EGF*P22A, B

Engine driven fuel oil pump
2EGF*P23A, B

Fuel oil filters, accumulator tank,
engine mounted piping and valves

Instrumentation and controls for fuel oil,
lube oil, air, and cooling water supply
systems required to perform a safety
function

Primary Plant Component Cooling Water
System (Section 9.2.2)

Piping and Valves:

Inside containment

Outside containment

Between and including

containment isolation valves

Primary component cooling water surge
tanks 2CCP*TK21A, B

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

. Safety  Code or ;
Location'” Class  Standard"®
DG 3 ASME Il
DG 3 ASME Il
Class 1E
DG 3 ASME Il
DG 3 ASME Il
DG 3 ASME Il
DG 3 Mfr's Std
DG 3 Mfr's Std
(7 €)
DG, CB \20)
CS 3 ASME Il
Class 1E
AB,FB,C 3 ASME Il
\Y, Class 1E
CV,CS 2 ASME 1111
Class 1E
AB 3 ASME Il
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Missile )
Protection®

PS

PS

PS
PS

PS

PS

PS

PS

PS

PS

PS

Flood
Protection

PBG

34)
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PAG
PAG

PAG

PAG

PAG
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PAG, PBG
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PAG
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BVPS-2 UFSAR Rev. 18
TABLE 3.2-1 (Cont)

. ) Safety  Code or ; Missile Flood .
ltem/Mark No."® Location”’  Class Standard""® Protection'® Protection®* Remarks
Primary component cooling water pumps  AB 3 ASME llI PS PAG
with motors/2CCP*P21A,B,C Class 1E
Primary component cooling water heat AB 3 ASME I PS PBG
exchangers
Instrumentation and controls required to ~ CS,AB,C NA(217) ®) PS PAG, PBG
perform a safety function B, FB 20)
Boron Recovery System (Section 9.3.4)
Degasifier steam heater AB 3 ASME Il NR!'® PBG
2BRS*E21A, B
Degasifier recovery exchanger AB 3 ASME Il NR!'® PAG
2BRS*E24A1,A2,B1,B2
Piping and isolation valves to maintain AB 3 ASME | NR(® PAG, PBG
QA Category | pressure boundary Class 1E
Recirculation Spray System (Section 6.2.2)
Recirculation spray pump and motor SA 2 ASME I PS PAG, PBG
2RSS*P21A,B,C,D Class 1E
Recirculation spray cooler SA 2 ASME llI PS PAG, PBG
2RSS*E21A,B,C,D Class 1E
Piping and valves required to perform a SA 2 ASME llI PS PAG, PBG
safety function Class 1E
Instrumentation and controls requiredto  SA, CB NATT) 2 PS PAG, PBG
perform a safety function (20)
Quench Spray System (Section 6.2.2)
Quench spray pumps and motors SA 2 ASME llI PS PBG
2QSS*P21A,B Class 1E
Refueling water storage tank Y 2 ASME I (a4 PAG

2QSS*TK21
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ltem/Mark No."®

Piping and valves required to perform a

safety function

Instrumentation and controls required to

perform a safety function

Instrumentation and controls required to

perform a safety function

Fuel Pool Cooling and Purification System
(Section 9.1.3)

Fuel pool cooling pumps and motors/

2FNC*P21AB

Fuel pool heat exchangers/ 2FNC*E21A, B

Piping and valves required to perform

safety function

Instrumentation and controls required to

perform a safety function

Steam Generator Blowdown System (Section
10.4.8)

Piping and valves required to maintain

containment/steam generator pressure
boundary or to perform a safety function

Hydrogen analyzers/ 2HCS*HA100A, B

)

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)
Safety  Code or

Combustible Gas Control System (Section 6.2.5)

Location'” Class  Standard™"®
SA'Y 2 ASME I
Class 1E
SA, CB e
’ (20)
v A7) ©
(20)
FB 3 ASME I
Class 1E
FB 3 ASME llI
FB 3 ASME I
FB, CB NA'D - ©)
’ (20)
CV, CS 2,3 ASME llI
Class 1E
cV NA'  ASME Il

Class 1E
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Missile Flood
Protection®  Protection®”  Remarks
PS PAG, PBG
PS PAG, PBG
a9 PAG

PS PBG

PS PAG

PS PAG, PBG
PS PAG, PBG
PS PAG

PS PAG
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ltem/Mark No."®

Piping and valves required to perform a
safety function

Piping and valves penetrating reactor
containment and required to provide
containment isolation

All other tubing and valves required to
maintain Safety Class 2 pressure
boundary

Hydrogen recombiner inline heaters
2HCS*H24A,B

Instrumentation and controls required
to perform a safety function

Solid Waste Disposal System (Section 11.4)

Piping and valves connecting to CHS
demineralizers

Containment Isolation Components (All
applicable fluid systems)
(Section 6.2.4)
Isolation valves
Piping between isolation valves and
penetration

Controls and electrical supply required
to perform isolation function

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

; Safety  Code or ; Missile ) Flood .
Location” Class  Standard™  Protection® Protection®®  Remarks
SA,CS 2 ASME Il PS PAG

Class 1E
SA,CS 2 ASME Il PS PAG
Class 1E
SA,CS 2 1) PS PAG
CcV 2 ASME Il PS PAG
Class 1E
SA, CB NA(<2107)> © PS PAG
AB 3 ASME IlI NR(® PBG
CV,SA, 2 ASME Il PS PAG, PBG
MV,FB Class 1E
CV,SA, 2 ASME Il PS PAG, PBG
MV,FB
CV,SA, NAOD O PS PAG, PBG
MV,FB,CB
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ltem/Mark No."®

Containment Vacuum Leak Monitoring
System (Section 6.2.6)

Piping and valves required to perform a
safety function

Instrumentation and controls required
to perform a safety function

Neutron Shield Tank Cooling System
Neutron shield tank 2RCS*SUP21
(Section 5.4.14)

Neutron shield tank coolers/2NSS*E21
(Section 9.4)

Ventilation Systems

Control Room Air Conditioning System
(Section 9.4.1)

Air conditioning units/
2HVC*ACU201A,B

Emergency filtration fans
motors/2HVC*FN241A,B

Supply fans motors/
2HVC*FN266A,B

Return fans motors/
2HVC*FN265A, B

Dampers and ductwork

Electric duct heaters/
2HVC*CH222A,B

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

; Safety  Code or ; Missile )
Location'” Class  Standard"® Protection®
CSs, cv 2 ASME Il PS

Class 1E
CV, CB NAGTD © PS
(20)
CS Refer to PS
Section
54.14
CSs 3 ASME Il PS
CB 3 AMCA/ASME Ill  PS
Class 1E
CB 3 AMCA/ANSI PS
Class 1E
AB 3 AMCA/ANSI PS
Class 1E
AB 3 AMCA/ANSI PS
Class 1E
CB 3 SMACNA PS
CB 3 ASTM/ANSI PS
Class 1E
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Protection

Flood
(3.4)

PBG

PAG, PBG

PBG

PAG

PAG

PAG

PAG

PAG

PAG
PAG

Remarks
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ltem/Mark No."®

Charcoal filters/
2HVC*FLTA 252A,B

HEPA filters/
2HVC*FLTA251A,B
2HVC*FLTA253A,B

Moisture separators/
2HVC*MSP21A,B

Control room refrigeration
Units/2HVC*REF24A,B

Piping and valves for service
water supply and refrigerant
system

Instrumentation and controls
required to perform a safety
function

Service Building Ventilation System
(Section 9.4.10)

Emergency switchgear exhaust fans
2HVZ*FN262A,B

Emergency switchgear supply fans
2HVZ*FN261A,B

Battery room exhaust fans
2HVZ*FN216A,B

Dampers and ductwork

Instrumentation and controls required to
perform a safety function

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

Safety  Code or
Location'” Class  Standard"®
CB 3 ASTM/ANSI
ORNL-NSIC-65
CB 3 ASTM/ANSI
ORNL-NSIC-65
CB 3 ASTM/ANSI
CB 3 ASME Il
Class 1E
CB 3 ASME Il
ANSI
(7 €)
CB NA(zo)
(037 3 AMCA/ANSI
Class 1E
(03 3 AMCA/ANSI
Class 1E
cv 3 AMCA/ANSI
Class 1E
CV,SB 3 SMACNA
SB,CB,C an - ®
V ’ ’ (20)
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Missile Flood
Protection® Protection®*
PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG

PS PAG, PBG
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ltem/Mark No."®

Emergency Diesel Generator Building
Ventilation System (Section 9.4.6)

Ventilation supply fans
2HVD*FN270A,B
2HVD*FN271A,B
Dampers and ductwork

Ventilation exhaust fans
2HVD*FN222A,B

Instrumentation and controls required to
perform a safety function

Intake Structure Ventilation System
(Section 9.4.8)

Supply fans motors
2HVW*FN257A,B,C

Dampers and ductwork

Instrumentation and controls required to
perform a safety function

Safeguards Area Ventilation System (Section
9.4.11)

Air conditioning units
2HVR*ACU207A,B
Dampers and ductwork

Instrumentation and controls required to
perform a safety function

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

; Safety  Code or ;
Location'” Class  Standard"®
DG 3 AMCA/ANSI
Class 1E
DG 3 SMACNA
DG 3 AMCA/ANSI
Class 1E
DG,CB (7 ©
’ (20)
IS 3 AMCA/ANSI
Class 1E
IS 3 SMACNA
(17 ©)
IS NA(2O)
SA 3 AMCA/ASME I
Class 1E
MV 3 SMACNA
(7 ©)
SA, CB NA(2O)
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Protection®
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PS

PS

PS

PS

PS
PS

PS
PS

Protection

Flood
(3.4)

PAG

PAG

PAG

PBG, PAG

PAG

PAG
PAG

PAG

PAG
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Remarks
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ltem/Mark No."®

Main Steam Valve Area Ventilation System
(Section 9.4.9)

Ventilation fans
2HVR*FN206A,B

Dampers and ductwork

Instrumentation and controls required to
perform a safety function

MCC Room Ventilation System
(Section 9.4.3)

Ventilation fans
2HVP*FN265A,B

Dampers and ductwork
Cooling coils/2HVP*CLC265A,B

Instrumentation and controls required to
perform a safety function

Cable Vault and Rod Control Area Ventilation
System (Section 9.4.12)

Air conditioning units
2HVR*ACU208A,B

Dampers and ductwork

Instrumentation and controls required to
perform a safety function

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

. Safety  Code or ;
Location'” Class  Standard"®
MV 3 AMCA/ANSI
Class 1E
MV 3 SMACNA
MV,CB  NAU? ©
’ (20)
AB 3 AMCA/ANSI
Class 1E
AB 3 SMACNA
AB 3 ASME Il
AB,CR NAUD )
’ (20)
(03 3 AMCA/ASTM
Class 1E
cv 3 SMACNA
Ccv,cB  NA'M O
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Missile Flood
Protection'® Protection®*
PS PAG
PS PAG
PS PAG
PS PAG
PS PAG
PS PAG
PS PAG
PS PBG
PS PBG
PS PBG
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ltem/Mark No."®

Auxiliary Building and Radwaste Area
Ventilation System (Section 9.4.3)

Exhaust fans motors
2HVP*FN264A,B

Dampers and ductwork

Instrumentation and controls required
to perform a safety function

Supplementary Leak Collection System
(Section 6.5.3.2)

Filter exhaust fans motors
2HVS*FN204A,B
Charcoal filter assembly
2HVS*FLTA205A,B

and

2HVS*FLTA208A,B

HEPA filters

2HVS*FLTA204A,B
2HVS*FLTA206A,B
2HVS*FLTA207A,B
2HVS*FLTA209A,B

Moisture separator assembly
2HVS*MSP21A,B
2HVS*CH219A,B
2HVS*FLTA250A,B

Dampers and ductwork

Instrumentation and controls required
to perform a safety function

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

Safet Code or

Location'” Classy Standard"®

AB 3 AMCA/ANSI
Class 1E

AB 3 SMACNA

AB NA' O

AB 3 AMCA/ANSI
Class 1E

AB 3 ASTM/ANSI
ORNL-NSIC-65

AB 3 ASTM/ANSI
ORNL-NSIC-65

AB 3 ASTM/ANSI
Class 1E
ASTM/ANSI

AB,FB,CS, 3 SMACNA

CV,SB,

WH,SA,AB

el 773-6” 3 SMACNA

AB, CB NA'D @)

AB el

7736 NACY ©
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PS
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PB

PS
PB

Protection
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PAG
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ltem/Mark No."®

Alternate Shutdown Panel Ventilation
System (Section 9.4.12)

Air conditioning units/2HVP*ACUS301

Dampers and ductwork

Instrumentation and controls required
to perform a safety function

Containment Ventilation Systems
(Section 9.4.7.1)

Dampers and ductwork

CRDM shroud cooling coils
2HVR*CLC202A-1,2,B-1,2,C-1,2

Instrumentation and controls required
to perform a safety function

Radiation Monitoring System
(Sections 11.5 and 12.3.4)

Area Monitors:

In containment hi-range 2RMR*RQ206,
207

Outside personnel hatch 2RMR*RQ202
Control room 2RMC*RQ201, 202
Process Monitors:

Containment Purge

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

; Safety  Code or ;
Location'” Class  Standard"®
Ccv 3 AMCA/ASME I

Class 1E
Ccv 3 SMACNA
Ccv NA
CSs 3 SMACNA
CSs 3 ASME Il
CSs,CB NA
CS NA Class 1E
AB NA Class 1E
CB NA Class 1E
CS NA Class 1E
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Missile Flood
Protection® Protection®* Remarks
PS PAG
PS PAG
PS PAG
PS PAG
PS PBG
PS PAG,PBG
PS PAG
PS PAG
PS PAG
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ltem/Mark No.""®
Containment purge 2HVR*RQ104A,B

Recirculation spray heat exchanger
service water 2SWS*RQI100A,B,C,D

Airborne Monitors:
Containment airborne 2RMR*RQI303
Effluent Monitors:
Elevated release 2HVS*RQI109B,C
Main steam discharge 2MSS*RQI101

Miscellaneous Nuclear/Mechanical
Components

Fuel handling System (Section 9.1.4)
Spent fuel handling tool/2FNR*TL213
RV head and upper internals lifting
device/2FNR*CRN203
Fuel transfer tube and flange/

2FNC*TFT21

New and spent fuel storage racks/
2FNR*RAK21,22

BVPS-2 UFSAR Rev. 13
TABLE 3.2-1 (Cont)
; Safety Code or ) Missile ) Flood .

Location'”  Class Standard™  Protection®  Protection®”  Remarks

CS NAC7 Class 1E PS PAG

DG (‘,;07)’ Class 1E PS PAG

cVv NA(‘2107)) Class 1E PS PAG

AB (‘2107)’ Class 1E PS PAG

Later (‘2107)) Class 1E PS PAG

FB 3 PS PAG

CS 1 PS PAG Only those portions
that furnish support to
CRDMS

CS,FB 2 ASME Il PS PAG Portions of
containment
boundary

FB 3 ® PS PAG, PBG
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BVPS-2 UFSAR Rev. 16

TABLE 3.2-1 (Cont)

; ; Safety  Code or ; Missile ) Flood .
ltem/Mark No.""® Location”  Class Standard"®  Protection® Protection®* Remarks
Reactor Vessel or Core-Related
Components (Section 3.9)
Irradiation sample holder CS 2 PS PAG
Control rod drive mechanism/ CS 1 ASME Il PS PAG
2RCS*RDMF21 (full length)
Control rod drive tubes/2RCS*ROGT21 CS 2 PS PAG Required for reactor
shutdown
CRDM seismic support/2RCS*SUP21 CS 2 ASME Il PS PAG
CRDM seismic support/spacer plates CS 1 ASME Il PS PAG
CRDM seismic support platform/ CS 1 ASME Il PS PAG
2RCS*SUP22
Reactor vessel internals CS 2 PS PBG, PAG The maijor internals direct
flow, ensure core cooling,
and prevent displacement
of the core.
Control rod clusters (full Length)/ CS 2 PS PAG, PBG Required for reactor
2RCS*RCC22 shutdown
Incore Instrumentation
Seal table assembly/ CS 1 ASME llI PS PBG
2RCS*STP21
Thimble guide couplings CS 1 ASME Il PS PBG
Thimble guide tubing CS 1 ASME Il PS PBG
Reactor containment crane/2CRN*201 CS NA'?  CMAA-70 PS PAG
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

; ; Safety  Code or ; Missile ) Flood .
ltem/Mark No."® Location”  Class Standard"® Protection® Protection®* Remarks
Electrical Systems (Sections 8.2 and 8.3)

Emergency diesel generators/ DG NA""  Class 1E PS PAG
2EGS*EG2-1,2

4kV Switchgear/2AE;2DF SB NA""  Class 1E PS PBG
480 V Substation/480VUS*2-8; SB NA'?  Class 1E PS PBG
480VUS*2-9

480 V Motor control centers/ 1S NA')  Class 1E PS PBG
MCC*2-E01,E02

MCC*2-E03,E04 AB NA'?  Class 1E PS PAG
MCC*2-E05,E13 cV NA'?  Class 1E PS PAG
MCC*2-E06,E14 MV NAY  Class 1E PS PAG
MCC*2-E07,E08 DG NA'?  Class 1E PS PAG
MCC*2-E09,E10 CB NA'?  Class 1E PS PBG
MCC*2-E11,E12 SA NAY  Class 1E PS PAG
MCC*2-E15 ASP NA'Y  Class 1E PS PAG
Station batteries electrical system/

BAT*BKR2-1,2,3,4 SB NAY  Class 1E PS PBG, PAG
BAT*CHG2-1,2,7

BAT*2-1,2,3,4

Vital bus inverters/ SB NA'?  Class 1E PS PBG
UPS*VITBS2-1,2,3,4

125 V dc switchboard/ SB NA'?  Class 1E PS PBG

DC*SwBD2-1,2
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ltem/Mark No."®

120 V ac emergency distribution panels/
PNL*AC2-E1,E2

PNL*AC2-E3,E4,
PNL*AC2-E5,E6
PNL*AC2-E7,E8
PNL*AC2-E9
PNL*AC2-E10, E11

125 V dc distribution panels/
PNL*DC2-02,03

PNL*DC2-06,07,
PNL*DC2-10,11
PNL*DC2-15,16
PNL*DC2-19, 20

Vital bus distribution panels/
PNL*VITBS2-1A,2A,3A,3C,4A,4C

PNL*VITBS2-1C,2C

Pressurizer heater distribution panels/
PNL*2RCP H2A,H2B,H2D,H2E

Vital bus voltage regulating transformers/
REG*VITBS2-1B,2B,3B,3C,4B,4C

TRF*IRT-ASP

BVPS-2 UFSAR
TABLE 3.2-1 (Cont)

Safety  Code or
Location”  Class  Standard'®
SB NAY  Class 1E
CB NAY  Class 1E
1S NA'?  Class 1E
SB NA'"?  Class 1E
ASP NA'"?  Class 1E
cV NA'?  Class 1E
CB NAY  Class 1E
SB NA'?  Class 1E
cV NA'?  Class 1E
cV NA'?  Class 1E
SB NA'?  Class 1E
CB NAY  Class 1E
CB NAY  Class 1E
CS NA'?  Class 1E
CB NA'?  Class 1E
ASP NA'?  Class 1E
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Protection®  Protection®”  Remarks
PS PBG

PS PBG

PS PBG

PS PBG

PS PAG

PS PAG

PS PBG

PS PBG
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PS PAG

PS PAG
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PS PAG
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PS PBG

PS PAG
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

; ; Safety  Code or ; Missile ) Flood .
ltem/Mark No."® Location'”  Class Standard"®  Protection Protection®”  Remarks
Emergency ac distribution
Transformer/TRF*PWR2-E1,E2 SB NAM  Class 1E PS PBG
TRF*PWR2-E3, E4 CB NA'"  Class 1E PS PBG
TRF*PWR2-E5, E6 IS NAM  Class 1E PS PBG
TRF*PWR2-E7, E8 SB NAM  Class 1E PS PAG
TRF*PWR2-E9 ASP NA®  Class 1E PS PAG
TRF*PWR2-E10, E11 cv NAM  Class 1E PS PAG

Safety related distribution panels SB,CB,IS, NA"”  Class 1E PS PBG, PAG

Y

Class 1E cable All NAY  Class 1E PS PBG, PAG

Electrical penetrations and assemblies CS NAC7 Class 1E PS PBG, PAG

Class 1E cable supports, cable tray, All NAY  Class 1E PS PBG, PAG

conduits and their supports; ductlines and

manholes

Main control board/2BNCHBD*A,B, and C CB NAY  Class 1E PS PAG

2VERTBD*A,B, and C

2CES*HPW101A and B

Emergency shutdown panel/PNL*2SHUTDN CB NAM  Class 1E PS PBG

Post-DBA hydrogen control panel/ SA NAM  Class 1E PS PAG

PNL*2HCP
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ltem/Mark No.""®
Feedwater isolation test panel/PNL*2FWIV

Building service control panel/
PNL*2BLG-SER

Shutdown transfer relay panels/
PNL*REL-241 and 251

Auxiliary emergency relay panels/
PNL*REL-242, 252, 246, 256

Emergency diesel generator protection relay
panels/PNL*REL-243, 253

Emergency diesel generator sequencing
panels/PNL*SEQ-244, 254

Bus tie differential relay panels/
PNL*REL-245, 255

Emergency bus under-voltage test panels/
PNL*2UV-T-A,-B

Miscellaneous Electrical Relay Panels
PNL*REL-247,248,249,250,257,258,
259,269,279,280,281,282,283,285,286,
290,295,296

Annunciator isolation panels/
2IHA*OCABCB1 and 2IHA*PCABCB1

2IHA*OCABAB1 and 2IHA*PCABAB1

2IHA*OCABCV1 and 2IHA*PCABCV1
2IHA*OCABCV2 and 2IHA*PCABCV2

Location"
cv

CB
SB
SB
SB
SB
SB
SB

SB

CB

AB

Ccv

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

Safety  Code or ; Missile ) Flood .
Class  Standard™  Protection®  Protection®®  Remarks
NA'?  Class 1E PS PAG

NA'?  Class 1E PS PAG

NA'?  Class 1E PS PBG

NA"  Class 1E PS PBG

NA'?  Class 1E PS PBG

NA'?  Class 1E PS PBG

NA"  Class 1E PS PBG

NAY  Class 1E PS PBG

NA'?  Class 1E PS PBG

NA'?  Class 1E PS PBG

NAY  Class 1E PS PAG

NAY  Class 1E PS PAG
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ltem/Mark No."®
2IHA*OCABDG1 and 2IHA*PCABDG1

2IHA*OCABSBH1, 2, 3 and
2IHA*PCABSB1, 2, 3

Hydrogen recombiner panels/
PNL*2HCS-2A,B

Hydrogen analyzer panels/
2HCS*PNL100A,B

Safety related electronic analog
instrumentation racks/
RK*2SEC-PROC-A,A1,B,B1

Refrigeration condenser (control room A/C)
control panel/PNL*REF24A,B

Solid state reactor protection racks/
RK*2RC-PRT-A, -B and 2RPS*AUX-A,B

Reactor Protection Test Racks
RK*2P-TST-A,-B

Loop stop valve racks/RK*2VV-REL-A,-B

Nuclear instrumentation rack/
RK*2NUC-INS

Auxiliary relay cabinets/RK*2AUX-REL-A,B

Transformer Switches
2RHS*TRS-MOV701B
2RHS*TRS-MOV702A
2HVW*TRS-FN257C

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

. Safety  Code or ;
Location” Class  Standard"™®
DG NA'?  Class 1E
SB NA'?  Class 1E
SA NA'?  Class 1E
SB NA"  Class 1E

CB NA'?  Class 1E
CB NA'?  Class 1E
CB NAT (9
CB NAT (9
CB NAIT - (19)
CB NA(17) (15)
CB NAT (9
cVv NA®"  Class 1E
cVv NA®Y  Class 1E
IS NA'?  Class 1E
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ltem/Mark No."®

Diesel Generator Control Panel
PNL*2DIGEN-1
*2DIGEN-2

Main Steam Trip Valve Panel
PNL*2MSIV-A,B,C

Auxiliary Reactor Protection Test Racks
RK*2AUX-RPST-A, -B

Radiation Monitor Racks
2RMS*BAY-1
2RMS*BAY-3

Primary Process Racks
RK*2PRI-PROC-1,2,3, and 4

Instrument Transmitter Racks
2CES*RAK 901, 902

Containment Penetration Back-up

Protection Breaker Panels
2PNL*RCPBP-02, 03
2PNL*RCPBP-06,07,09
2PNL*RCPBP-08

480 V Containment Back-up Protection
Cabinets
2CAB*RCPBP-04, 05,06
2CAB*RCPBP-07,08

Heat Tracing Equipment
2HTS*TRFA1SG
2HTS*TRFB1SG
2HTS*PNLA1SG
2HTS*PNLB1SG

BVPS-2 UFSAR

TABLE 3.2-1 (Cont)

Safety  Code or
Location” Class  Standard""®
DG NA'?  Class 1E
cV NA'?  Class 1E
CB NAY  Class 1E
CB NAY  Class 1E
CB NA'?  Class 1E
1S NAY  Class 1E
CB NA'"  Class 1E
cV NA'?  Class 1E
SB NA'?  Class 1E
cV NA'?  Class 1E
SB NAY  Class 1E
SA NA'"  Class 1E
SA NA®Y  Class 1E
SA NA'?  Class 1E
SA NA'?  Class 1E
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BVPS-2 UFSAR Rev. 13

TABLE 3.2-1 (Cont)

NOTES:

1.

No ok

Location symbols

AB - Auxiliary building

CB - Control building

CP - Condensate polishing building
CS - Reactor containment

CV - Cable vault area

DB - Decontamination building
DG - Diesel generator building
FB - Fuel building

IS - Intake structure

MV - Main steam valve area
PT - Pipe tunnel area

SA - Safeguards area

SB - Service building

TB - Turbine building

WH - Waste handling building
Y - Yard

ASP - Alternate shutdown panel

Missile protection symbols

PD - Designed to withstand the effects of internal or externally-generated missiles.

PS - Protection provided from externally-generated missiles by a structure designed for this purpose or a below grade location.
Protection provided from internally-generated missiles by physical separation or barriers.

PB - Protection provided from internally-generated missiles by physical separation or barriers. Protection from externally-generated

missiles is not required.
Flood protection symbols

PAG - External flood protection by above grade location.
PBG - Located below grade and external flood protected by design of enclosing structure.

Grade elevation is taken as el 735 feet.

Represents code class upgrading: As permitted by Paragraph NA-2134 of the ASME Code, Section lll, this component is upgraded from
the minimum required Code Class 2 to Code Class 1.

Service required to support a safety or other necessary function: Emergency power - manual loading, where applicable.

Safety classes for piping and valves are as defined by the piping and instrumentation diagrams. Code classes are those required by the
safety class.
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BVPS-2 UFSAR Rev. 18

TABLE 3.2-1 (Cont)

NOTES: (Cont)

8.

9.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.

21.

22.

Parts are mechanically of safety class where applicable and must meet the structural integrity requirements of the specification and quality
assurance requirements of 10 CFR 50, Appendix B.

Refer to Table 7.1-1 for a listing of applicable criteria.

Portions of equipment containing component cooling water are Safety Class 3, Code Class 3.

Services required to support a safety or other necessary function: Emergency power - automatic loading, where applicable.

Services required to support a safety or other necessary function: Component cooling water.

Services required to support a safety or other necessary function: Service water.

Components need not be missile-protected since they are used only during accident conditions for which a missile need not be postulated.
Seismic requirements for Class 1E components conform with or exceed those outlined in IEEE Standard-344-1975 and are in agreement
with the recommendations of USNRC EICSB 10. Refer to Section 3.10 and 3.11 for further details.

Drawings and other detailed information are located in Section 1.7 and the appropriate equipment sections as identified.

NA - Not applicable

NR - Not required

Portions of the BVPS-2 Safety Class 3 service water system piping in the shared Unit 1/Unit 2 intake structure and buried lines from the
intake structure to the valve pit were installed during the BVPS-1 construction effort and under BVPS-1 procedures and specifications.

The boundary of jurisdiction of ASME Code Section Ill, Class 2 and 3 process piping extends to and includes the root valve for the
instrumentation tubing. The appropriate safety class extends from the root valve to the sensing instrument. Seismic Category | supports
are employed for Safety Class 2 and 3 instrument tubing. The requirements for Safety Class 2 and 3 instrument tubing are listed in the
ASME Code Baseline Document.

The tubing is classified as Quality Assurance Category |, Seismic Category | and Safety Class 2 or 3, except not ASME code stamped.
However, the tubing is designed and tested in accordance with the requirements of ASME Ill Code Class 2 or 3. The tubing material is
purchased to the requirements of ASME Ill. In addition, the tubing is stress analyzed and supported in accordance with ASME III.

The containment air recirculation system piping, valves and heat exchangers are Safety Class NNS, Non-ASME.
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BVPS-2 UFSAR

TABLE 3.2-2

CLASSIFICATION OF STRUCTURES

Building

Reactor containment

Service building

Auxiliary building

Fuel and decontamination
building

Emergency diesel generator
building

Safeguards area

Cable vault @

Main steam valve area

Cable tunnel

RWST/CAT pad and surrounding
shield wall

Control building®

Primary demineralized water
storage tank pad and enclosure

External
QA Seismic Tornado Flood
Category | Category | Protection Protection
Yes Yes Yes up to el
730 feet
up to el up to el up to el up to el
780 feet® 780 feet® 780 feet® 730 feet
up to el up to el up to el up to el
773 feet 773 feet 773 feet 730 feet
-6 inches " -6 inches " (E? inches
1
Yes Yes Yes up to el
730 feet
Yes Yes Yes up to el
730 feet
Yes Yes Yes up to el
730 feet
Yes @ Yes? Yes®? up to el
730 feet
Yes Yes Yes up to el
730 feet
Yes Yes Yes up to el
730 feet
Yes Yes No up to el
730 feet @
Yes Yes Yes up to el
730 feet
Yes Yes Yes up to el
730 feet

10f3
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BVPS-2 UFSAR Rev. 0

TABLE 3.2-2 (Cont)

External
QA Seismic Tornado Flood
Building Category | Category | Protection Protection
Pipe trenches (except north and Yes Yes Yes!” up to el
south interconnecting trenches to 730 feet
BVPS-1)
Service water valve pits Yes Yes Yes up to el
730 feet
Emergency outfall structure Yes Yes Yes up to el
730 feet
Equipment hatch platform Yes Yes Yes up to el
730 feet
Primary intake structure® Yes Yes Yes up to el
737 feet
NOTES:

1.

The steel frame above el 773 feet 6 inches of auxiliary building is QA Category |, Seismic
Category |, but is not designed for tornado. The concrete ventilation core area,
component cooling surge tank cubicle, and air conditioning room above el 773 feet 6
inches are QA Category |, Seismic Category |, and tornado-protected.

Structure includes pipe tunnel area at el 718 feet 6 inches from auxiliary building to reactor
containment. The steel roof structure at el 797 feet and the steel structure above el 787
feet 6 inches of the cable vault are not QA Category |, Seismic Category |, or tornado-
protected.

The surrounding shield wall is not designed to contain water level resulting from a tank
rupture. The wall is designed for SSE seismic loads.

Extension of BVPS-1 control room.
Structure is a shared facility with BVPS-1 and is described in BVPS-1 FSAR.

Service building is Seismic Category |, QA Category |, and tornado missile-protected up to
and including the floor at el 780 feet-6 inches.
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BVPS-2 UFSAR Rev. 0

TABLE 3.2-2 (Cont)

The QA Category |, Seismic Category | pipe trenches provide tornado protection except
for approximately 103 feet of length adjacent to the fuel and decontamination building.
This unprotected length of trench does not contain safety-related piping, components, or
equipment.
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BVPS-2 UFSAR

TABLE 3.2-3

Rev. 12

DIAGRAMS SHOWING QUALITY GROUP CLASSIFICATION

The quality group classification information shown on the station diagrams listed below are
incorporated by reference into the UFSAR. Other information presented on these station
diagrams is not considered part of the UFSAR. The contents of these station diagrams are

controlled by station procedure.

SYSTEM
Reactor Coolant System (Chapter 5)
Pressurizer Spray and Relief System

Safety Injection System (Section 6.3)

Gaseous Nitrogen System (Section 9.5.9)
Miscellaneous Drains - Secondary Plant
Residual Heat Removal System (Section 5.4.7)

Chemical and Volume Control System (Section 9.3.4)

Main Steam System (Section 10.3)

Feedwater and Auxiliary Feedwater Systems (Section 10.4)

Service Water System (Section 9.2.1)

Reactor Plant and Process Sampling System (Section 9.3.2.1)

Post Accident Sampling System (Section 9.3.2.3)

10f3

STATION

DRAWING

RM-75A

RM-75B

RM-87A
RM-87B

RM-71B
RM-58A
RM-76A
RM-79A
RM-79B
RM-79C
RM-79D
RM-41A

RM-45A
RM-45B

RM-47B
RM-47C
RM-47D
RM-47F

RM-99F
RM-99B

RM-99E




BVPS-2 UFSAR

TABLE 3.2-3 (Continued)

SYSTEM

Emergency Diesel Generator Supporting Systems (Section 9.5)

EDG Fuel Oil Supply System

EDG Cooling Water System

EDG Air Starting System

EDG Lubrication System

EDG Air Intake and Exhaust System

Primary Plant Component Cooling Water System (Section 9.2.2)

Neutron Shield Tank Cooling System

Nuclear Equipment Vent and Drain System

Boron Recovery System (Section 9.3.4)

Recirculation Spray System (Section 6.2.2)

Quench Spray System (Section 6.2.2)

Fuel Pool Cooling and Purification System (Section 9.1.3)
Steam Generator Blowdown System (Section 10.4.8)
Combustible Gas Control System (Section 6.2.5)

Solid Waste Disposal System (Section 11.4)
Containment Vacuum Leak Monitoring System

Control Room Air Conditioning System (Section 9.4.1)
Service Building Ventilation System (Section 9.4.10)

Emergency Diesel Generator Building Ventilation
(Section 9.4.6)

Intake Structure Ventilation System (Section 9.4.8)

MCC Room Ventilation System (Section 9.4.3)

20of 3

System

STATION

DRAWING

RM-72A
RM-72B

RM-436-5A

RM-77A
RM-77B
RM-77C
RM-77E
RM-77F
RM-89A
RM-89B
RM-89C
RM-92A
RM-85A
RM-85B
RM-82A
RM-100A
RM-110A
RM-97A
RM-88A
RB-84C
RB-84A

RB-84H

RB-84B

RB-84J

Rev. 12




BVPS-2 UFSAR

TABLE 3.2-3 (Continued)

SYSTEM

Cable Vault and Rod Control Area Ventilation System
(Section 9.4.12)

Auxiliary Building and Radwaste Area Ventilation System
(Section 9.4.3)

Supplementary Leak Collection System (Section 6.5.3.2)

Alternate Shutdown Panel Ventilation System (Section 9.4.12)
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STATION

DRAWING

RB-85K

RB-85G
RB-85C

RB-85C
RB-85F
RB-136B
RB-85D

RB-85K
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