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1.1.4 References
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2. Site Characteristics
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2.1.2 Exclusion Area Authority and Control
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2.2 Nearby Industrial, Transportation, and Military Facilities
2.2.1 = 2.2.2 Identification of Potential Hazards in Site Vicinity
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2.4.4 Potential Dam Failures
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3. Design of Structures, Components, Equipment, and Systems

3.1 CONFORMANCE WITH NRC GENRAL DESIGN CRITERIA
3.1.1 Group I — Overall Requirements

3.1.2 Group II — Protection by Multiple Fission Product Barriers

3.1.3 Group III — Protection and Reactivity Control Systems

3.1.4 Group IV — Fluid Systems

3.1.5 Group V — Reactor Containment

3.1.6 Group VI — Fuel and Radioactivity Control
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3.3 WIND AND TORNADO LOADINGS
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3.5 MISSILE PROTECTION

3.5.1 Missile Selection and Description
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3.5.4 COL Information

3.5.5 References

3.6 PROTECTION AGAINST DYNAMIC EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PIPING
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Outside of Containment

3.6.2 Determination of Break Locations and Dynamic Effects Associated with the Postulated
Rupture of Piping

3.6.3 Leak-Before-Break Evaluation Procedures
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3.7 SEISMIC DESIGN

3.7.1 Seismic Design Parameters
3.7.2 Seismic System Analysis
3.7.3 Seismic Subsystem Analysis
3.7.4 Seismic Instrumentation
3.7.5 COL Information

3.7.6 References

3.8 SEISMIC CATEGORY I STRUCTURES

3.8.1 Concrete Containment
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3.8.3 Concrete and Steel Internal Structures of the Concrete Containment
3.8.4 Other Seismic Category I Structures

3.8.5 Foundations

3.8.6 COL Information

3.9 MECHANICAL SYSTEMS AND COMPONENTS

3.9.1 Special Topics for Mechanical Components

3.9.2 Dynamic Testing and Analysis of Systems, Components and Equipment

3.9.3 ASME Code Class 1, 2 and 3 Components, Component Supports and Core Support
Structures

3.9.4 Control Rod Drive (CRD) System

3.9.5 Reactor Pressure Vessel Internals

3.9.6 In-Service Testing of Pumps and Valves

3.9.7 Risk-Informed In-Service Testing

3.9.8 Risk-Informed In-Service Inspection of Piping

3.9.9 COL Information

3.9.10 References

3.10 SEISMIC AND DYNAMIC QUALIFICATION OF MECHANICAL AND
ELECTRICAL EQUIPMENT

3.10.1 Seismic and Dynamic Qualification Criteria

3.10.2 Methods and Procedures for Qualifying Electrical Equipment

3.10.3 Analysis or Testing of Electrical Equipment Supports

3.10.4 Combined Operating License Information

3.10.5 References

3.11 ENVIRONMENTAL QUALIFICATION OF MECHANICAL AND ELECTRICAL
EQUIPMENT

3.11.1 Equipment Identification

3.11.2 Environmental Conditions

3.11.3 Loss of Heating, Ventilating and Air Conditioning

3.11.4 Estimated Chemical and Radiation Environment

3.11.5 Combined Operating License Information

3.11.6 References
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APPENDIX 3A SEISMIC SOIL-STRUCTURE INTERACTION ANALYSIS
3A.1 Introduction

3A.2 ESBWR Standard Plant Site Plan

3A.3 Site Conditions

3A.3.1 Generic Site Conditions

3A.3.2 North Anna ESP Site Conditions

3A.4 Input Motion and Damping Values

3A.4.1 Input Motion

3A.4.2 Damping Values

3A.5 Soil-Structure Interaction Analysis Method

3A.6 Soil-Structure Interaction Analysis Cases

3A.7 Analysis Models

3A.7.1 Method of Dynamic Structural Model Development
3A.7.2 Lumped Mass-Beam Stick Model for SSI Analysis
3A.8 Analysis Results

3A.9 Site Envelope Seismic Responses

3A.9.1 Enveloping Maximum Structural Loads

3A.9.2 Enveloping Floor Response Spectra

APPENDIX 3B CONTAINMENT HYDRODYNAMIC LOADS
3B.1 Safety Relief Valve (SRV) Loads

3B.2 Accident Pressure Loads

3B.3 References

APPENDIX 3C COMPUTER PROGRAMS USED IN THE DESIGN AND ANALYSIS
OF SEISMIC CATEGORY I STRUCTURES

3C.1 Introduction

3C.2 Static and Dynamic Structural Analysis Program (NASTRAN)

3C.3 ABAQUS and ANACAP-U

3C.4 Concrete Element Cracking Analysis Program (SSDP-2D)

3C.5 Heat Transfer Analysis Program (TEMCOM?2)

3C.6 Static and Dynamic Structural Analysis Systems: ANSYS

3C.7 Soil-Structure Interaction

APPENDIX 3D COMPUTER PROGRAMS USED IN THE DESIGN OF
COMPONENTS, EQUIPMENT AND STRUCTURES

3D.1 Introduction

3D.2 Fine Motion Control Rod Drive

3D.3 Reactor Pressure Vessel and Internals

3D.4 Piping

3D.5 Pumps and Motors

3D.6 Heat Exchangers

3D.7 References

APPENDIX 3E GUIDELINE FOR LEAK BEFORE BREAK APPLICATIONS
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3E.1 Introduction

3E.1.1 Material Selection Guidelines

3E.1.2 Deterministic Evaluation Procedure

3E.2 Material Fracture Toughness Characterization

3E.2.1 Fracture Toughness Characterization

3E.2.2 Carbon Steels and Associated Welds

3E.2.3 Stainless Steels and Associated Welds

3E.3 Fracture Mechanics Methods

3E.3.1 Elastic-Plastic Fracture Mechanics or (J/T) Methodology
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3E.3.4 Bimetallic Welds

3E.4 Leak Rate Calculation Methods

3E.4.1 Leak Rate Estimation for Pipes Carrying Water

3E.4.2 Flow Rate Estimation for Saturated Steam

3E.5 Leak Detection Capabilities

3E.6 References

APPENDIX 3F RESPONSE OF STRUCTURES TO CONTAINMENT LOADS
3F.1 Scope

3F.2 Dynamic Response

3F.2.1 Classification of Analytical Procedure

3F.2.2 Analysis Models

3F.2.3 Load Application

3F.2.4 Analysis Method

3F.3 Containment Loads Analysis Results

APPENDIX 3G DESIGN DETAILS AND EVALUATION RESULTS OF SEISMIC
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3G.1.2 Conclusions

3G.1.3 Structural Description

3G.1.3.1 Description of the Reactor Building

3G.1.4 Analytical Models
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3G.1.5.2 Design Loads, Load Combinations, and Material Properties

3G.1.5.3 Stability Requirements

3G.1.5.4 Structural Design Evaluation

3G.1.5.5 Foundation Stability
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3G.2.1 Objective and Scope

3G.2.2 Conclusions
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3G.2.4 Analytical Models

3G.2.4.1 Structural Model
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3G.3.1 Objective and Scope

3G.3.2 Conclusions

3G.3.3 Structural Description

3G.3.4 Analytical Models

3G.3.5 Structural Analysis and Design
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3H.3.3 Water Quality

3H.4 References

APPENDIX 31 DESIGNATED NEDE-24326-1-P MATERIAL WHICH MAY NOT
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31.6 Damping
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31.7 Qualification Determination

31.8 Dynamic Qualification by Analysis
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31.10 Time History Analysis
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PIPES
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