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DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT AND
SYSTEMS

CONFORMANCE WITH NRC GENERAL DESIGN CRITERIA
ATOMIC INDUSTRIAL FORUM DESIGN CRITERIA
Overall Plant Requirements

Quality Standards

Performance Standards

Fire Protection

Sharing of Systems

Records Requirements

Protection by Multiple Fission Product Barriers

Reactor Core Design

Suppression of Power Oscillations

Overall Power Coefficient

Reactor Coolant Pressure Boundary

Reactor Containment

Nuclear and Radiation Controls

Control Room

Instrumentation and Controls Systems

Fission Process Monitors and Controls

Core Protection Systems

Engineered Safety Features Protection Systems

Monitoring Reactor Coolant Leakage

Monitoring Radioactivity Releases

Monitoring Fuel and Waste Storage

Reliability and Testability of Protection Systems

Protection Systems Reliability

Protection Systems Redundancy and Independence

Reactor Trip Circuits

Engineered Safety Features Initiation Circuits

Single-Failure Definition (Category B)

Separation of Protection and Control Instrumentation Systems
Protection Against Multiple Disability for Protection Systems
Emergency Power for Protection Systems

Demonstration of Functional Operability of Protection Systems

Protection Systems Failure Analysis Design
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Reactor Coolant Pressure Boundary Brittle Fracture Prevention
Reactor Coolant Pressure Boundary Surveillance
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Reliability and Testability of Engineered Safety Features
Emergency Power

Missile Protection

Engineered Safety Features Performance Capability
Engineered Safety Features Components Capability

Accident Aggravation Prevention
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Inspection of Emergency Core Cooling System (ECCS)
Testing of Emergency Core Cooling System (ECCS) Components
Testing of Emergency Core Cooling System (ECCS)

Testing of Operational Sequence of Emergency Core Cooling System
(ECCS)

Containment Design Basis

Nil Ductility Transition Temperature Requirement for Containment
Material

Reactor Coolant Pressure Boundary Outside Containment
Containment Heat Removal Systems

Containment Isolation Valves

Initial Leakage Rate Testing of Containment

Periodic Containment Leakage Rate Testing

Provisions for Testing of Penetrations
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Testing of Containment Pressure-Reducing Systems Components
Testing of Containment Spray Systems

Testing of Operational Sequence of Containment Pressure-Reducing
Systems

Inspection of Air Cleanup Systems

Testing of Air Cleanup Systems Components

Testing Air Cleanup System

Testing of Operational Sequence of Air Cleanup Systems
Fuel and Waste Storage Systems

Prevention of Fuel Storage Criticality

Fuel and Waste Storage Decay Heat

Fuel and Waste Storage Radiation Shielding

Protection Against Radioactivity Release From Spent Fuel and Waste
Storage

Control of Releases of Radioactivity to the Environment
GENERAL DESIGN CRITERIA
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Protection by Multiple Fission Product Barriers
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Reactivity Control Malfunctions

General Design Criterion 26 - Reactivity Control System Redundancy
and Capability

General Design Criterion 27 - Combined Reactivity Control System
Capability

General Design Criterion 28 - Reactivity Limits

General Design Criterion 29 - Protection Against Anticipated Opera-
tional Occurrences

Fluid Systems

General Design Criterion 30 - Quality of Reactor Coolant Pressure
Boundary

General Design Criterion 31 - Fracture Prevention of Reactor Coolant
Pressure Boundary

General Design Criterion 32 - Inspection of Reactor Coolant Pressure
Boundary

General Design Criterion 33 - Reactor Coolant Makeup
General Design Criterion 34 - Residual Heat Removal
General Design Criterion 35 - Emergency Core Cooling

General Design Criterion 36 - Inspection of Emergency Core Cooling
System (ECCS)

General Design Criterion 37 - Testing of Emergency Core Cooling
Systems (ECCS)

General Design Criterion 38 - Containment Heat Removal

General Design Criterion 39 - Inspection of Containment Heat
Removal System

General Design Criterion 40 - Testing of Containment Heat Removal
System

General Design Criterion 41 - Containment Atmosphere Cleanup

General Design Criterion 42 - Inspection of Containment Atmosphere
Cleanup Systems

General Design Criterion 43 - Testing of Containment Atmosphere
Cleanup Systems

General Design Criterion 44 - Cooling Water
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General Design Criterion 45 - Inspection of Cooling Water System

General Design Criterion 46 - Testing of Cooling Water System
Reactor Containment
General Design Criterion 50 - Containment Design Basis

General Design Criterion 51 - Fracture Prevention of Containment
Pressure Boundary

General Design Criterion 52 - Capability for Containment Leakage
Rate Testing

General Design Criterion 53 - Provisions for Containment Testing and
Inspection

General Design Criterion 54 - Piping Systems Penetrating Containment

General Design Criterion 55 - Reactor Coolant Pressure Boundary Pen-
etrating Containment

General Design Criterion 56 - Primary Containment Isolation
General Design Criterion 57 - Closed System Isolation Valves
Fuel and Radioactivity Control

General Design Criterion 60 - Control of Releases of Radioactive
Materials to the Environment

General Design Criterion 61 - Fuel Storage and Handling and Radioac-
tivity Control

General Design Criterion 62 - Prevention of Criticality in Fuel Storage
and Handling

General Design Criterion 63 - Monitoring Fuel and Waste Storage
General Design Criterion 64 - Monitoring Radioactivity Releases

CLASSIFICATION OF STRUCTURES, COMPONENTS, AND SYS-
TEMS

INTRODUCTION

SYSTEMATIC EVALUATION PROGRAM EVALUATION
Fracture Toughness

Pressurizer

Accumulators

Component Cooling Water (CCW) Pumps
Service Water Pumps

Main Steam Piping and Valves

Feedwater Piping and Valves
Radiography Requirements

Class 2 Pressure Vessels

Class 1 and 2 Welded Joints

Main Steam and Feedwater Piping
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Valve Design

Pump Design
Storage Tank Design

CLASSIFICATION OF STRUCTURES, SYSTEMS, AND
COMPONENTS

WIND AND TORNADO LOADINGS
INTRODUCTION

STRUCTURAL UPGRADE PROGRAM EVALUATION
Structural Evaluation Approach

Requirements

Structural Evaluation Process

Structural Evaluation Computer Program

Input Load Criteria

General Assumptions

Load Combinations and Acceptance Criteria
Structural Evaluation

Primary Member Evaluation
Secondary Member Evaluation
Connections and Anchorages Evaluation
Exterior Shell Evaluation

Siding

Concrete Masonry Block Walls
Architectural Items

Results of the Structural Evaluation
Primary Members

General

Severe Environmental Conditions
Extreme Snow Load Condition
132-mph Tornado

188-mph Tornado

250-mph Tornado

Secondary Members

Connections and Anchorages
Exterior Shell

Metal Siding

Roof Decking
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TORNADO MISSILES AND SAFE SHUTDOWN APPROACH

Background

Shutdown Methodology

Assumptions

Shutdown Details

Required Components

Refueling Water Storage Tank (RWST)

Electrical Buses 14, 17, and 18

Main Steam Lines A and B, and Main Feedwater Lines A and B

Results - Steel Rod
Results - Utility Pole

Failure of Block Walls

Surface of the Spent Fuel Pool

Diesel Generators and Their Fuel Supply
Relay Room

Service Water System

Standby Auxiliary Feedwater System
Instrumentation

Cable Tunnel

DESIGN TORNADO

Introduction

Safety Assessment

Reserve Plant Capacity

System Reserve Capacity
STRUCTURAL UPGRADE PROGRAM
Introduction

Criteria Changes

First Stage Review

Second Stage Review

Stability Evaluation

Primary Members

Connections and Anchorages

NRC Technical Evaluation Report (SEP Topic III-2) Open Items

Effective Tornado Loadings
Structural Loadings
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Structural Acceptance Criteria

Structural Systems

SEP Topic I1I-7.B, Loads, Load Combinations, and Design Criteria
Diesel Generator Component Operability

Conclusions

INTERMEDIATE BUILDING BLOCK WALL REINFORCEMENT

PRIMARY MEMBER FAILURES PER LOADING COMBINATION

WATER LEVEL (FLOOD) DESIGN

FLOOD PROTECTION

Flood Protection Measures for Seismic Category I Structures
Introduction

Lake Ontario Flood Protection

Deer Creek Flood Protection

Permanent Dewatering System

FLOODING DUE TO FAILURE OF TANKS

ROOF DRAINAGE

MISSILE PROTECTION

INTERNALLY GENERATED MISSILES

Introduction

Design Criteria

Systematic Evaluation Program

Turbine Missiles

Introduction

Turbine Inspection Program

Systematic Evaluation Program Topic I11-4

Effects of Internally Generated Missiles on Systems and Equipment
Systems Needed to Perform Safety Functions

Reactor Coolant System

Emergency Core Cooling System (ECCS)

Containment Heat Removal and Atmosphere Cleanup Systems
Chemical and Volume Control System

Residual Heat Removal System

Component Cooling Water System

Service Water System

Diesel-Generator Auxiliary Systems
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Containment Shutdown Purge System
Instrument and Service Air Systems
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Diesel Generators

Station Batteries
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Control Room
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Design Criteria
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PROTECTION AGAINST THE DYNAMIC EFFECTS ASSOCI- ATED

WITH THE POSTULATED RUPTURE OF PIPING

136

POSTULATED PIPING FAILURES IN FLUID SYSTEMS INSIDE

CONTAINMENT

Evaluation Procedure

Pipe Selection
Effects-Oriented Evaluation
Mechanistic Evaluation
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Single-Failure Considerations
Introduction
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Introduction
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POSTULATED PIPING FAILURES IN FLUID SYSTEMS OUTSIDE

CONTAINMENT

Introduction and Summary

Initial Evaluation

Systematic Evaluation Program Reevaluation
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Analysis Criteria

December 18, 1972, AEC Letter Evaluation Criteria
Systematic Evaluation Program Criteria
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