
KRIEGER PUBLISHING COMPANY 1-800-724-0025

Table of Contents
Preface
Introduction
Chapter 1 - Basic Nuclear Concepts
The Atomic Nucleus
Radioactive Decay
Directly Ionizing Radiation
Neutron Interactions
Gamma Ray Interactions
Nuclear Energy
Chapter Summary
Chapter 2 - Space Nuclear Systems
Historical Review
Radioisotope Power Sources
Reactor Power Systems
Nuclear Propulsion Systems
Chapter Summary
Chapter 3 - Space Nuclear Safety Overview
Definition and Scope
Unique Aspects of Space Nuclear Safety
Safety Considerations by Mission Phase
The Safety Process
The Safety Record
Chapter Summary
Chapter 4 - Radiation Protection
Radiation Concepts and Units
Radiation Health Effects
Radiological Regulations and Guidelines
Natural Radiation Sources
Radiation from Space Nuclear Systems
Radiation Shielding
Chapter Summary
Chapter 5 - Explosions and Fires
Definitions, Scenarios, and Issues
Launch Vehicles and Propellants
Propellant Explosions
Explosion Effects
Propellant Fires
Chapter Summary

Contents

Chapter 6 - Reentry
Scenarios and Issues
Orbital Mechanics
Atmospheric Reentry Analysis
Thermal Response
Reentry Analysis Methodology and Computer
Modeling
Evolution of Reentry Space Nuclear Safety Practices
Chapter Summary
Chapter 7 - Impact Accidents
Scenarios and Issues
Impact Environments
Energy Interaction Model
Penetration by Small Fragments or Shrapnel
Impact Consequence Evaluation
Impact Testing
Mitigation Methods
Computer Methods
Chapter Summary
Chapter 8 - Reactor Criticality Safety
Criticality Issues Scenarios
Criticality Fundamentals
Core Fundamentals
Core Reconfiguration
Core Flooding
Reflection Accidents
Poison Displacement Accidents
Combined Effects
Computer Methods
Criticality Testing
Chapter Summary
Chapter 9 - Reactor Transient Analysis
Reactor Transients Scenarios and Issues
Fundamentals of Reactor Kinetics
Reactivity Feedback
Reactivity Excursion Disassembly Accidents
Chug Criticality
Cooling Failure Accidents

Computer Codes
Chapter Summary
Chapter 10 - Risk/Reliability Analysis
Risk and Related Concepts
Probability and Related Concepts
Fault Tree Analysis
Probability Distributions
Uncertainty Analysis
The Cassini Mission Risk Assessment
Additional Space Nuclear Risk Perspectives
Chapter Summary
Chapter 11 - Consequence Analysis
Factors Influencing Accident Consequences
Pathways, Doses and Health Effects Models
Low Altitude Releases and Transformation Processes
Intermediate Level Releases
High-Level Releases
Computer Methods
Chapter Summary
Chapter 12 - Safety Implementation
Overview of Review Process
Safety Programs
Safety Documentation
Safety Review and Launch Approval
U.S. Environmental Assessment Regulations
Other Safety Program Responsibilities
International Considerations
Retrospective on the Safety Process
Concluding Remarks
Appendices:
Appendix A - Acronyms Used in Text
Appendix B - Units Conversion
Appendix C - Basic Constants
Appendix D - Nuclear Properties of Selected Isotopes
Appendix E - Properties of Selected Materials
Appendix F - Properties of Coolants

The first, and presently, the only book written on the topic of space nuclear safety, is a
comprehensive textbook intended for professors and students.The principal authors
and contributors are recognized leaders in their field of expertise. The book is also a

convenient reference book for nuclear engineers, aerospace safety specialists, project
managers, and government staff. Although Space Nuclear Safety is oriented toward nuclear
engineers and aerospace safety professionals, the material should be accessible to engi-
neers, scientists, graduate students and upper division undergraduate students without
nuclear engineering or aerospace backgrounds.

Space Nuclear Safety covers both radioisotope power sources and space reactor
systems. The chapters address safety principles and safety analysis methods and include
discussions of safety issues and scenarios, protection and mitigation methods, and safety
testing. Topics include radiation protection and shielding, propellant fires and explosions,
orbital mechanics, atmospheric reentry, impact and analysis, reactor criticality safety, reactor
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transient analysis, risk/reliability analysis, and consequence analysis. Student exercises are provided that can be
solved using a handheld calculator. Although the book focuses on relatively simple safety analysis methods, each
chapter provides a brief discussion of computer analysis methods used in space nuclear safety programs.
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