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Foreword 

The basis for this volume is a conference sponsored by the United Nations 
International Atomic Energy Agency (IAEA) held in Vienna, Austria, on 19-21 
October 1981. ASTM Committee E-10 on Nuclear Technology and Applications 
has sponsored publication. 

Lendell E. Steele, Naval Research Laboratory, served as Specialist Meeting 
Chairman and has edited this publication. 



Related 
ASTM Publications 

Status of USA Nuclear Reactor Pressure Vessel Surveillance for Radiation 
Effects, STP 784 (1983), 04-784000-35 

Effects of Radiation on Materials—11th International Symposium, STP 782 
(1982), 04-782000-35 

Zirconium in the Nuclear Industry, STP 754 (1981), 04-754000-35 

Effects of Radiation on Materials — 10th International Symposium, STP 725 
(1981), 04-725000-35 

Effluent and Environmental Radiation Surveillance, STP 698 (1980), 
04-698000-35 

Effects of Radiation on Structural Materials (9th Conference), STP 683 (1979), 
04-683000-35 

Zirconium in the Nuclear Industry (4th Conference), STP 681 (1979), 
04-681000-35 



A Note of Appreciation 
to Reviewers 

The quality of the papers that appear in this publication reflects not only the 
obvious efforts of the authors but also the unheralded, though essential, work of 
the reviewers. On behalf of ASTM we acknowledge with appreciation their 
dedication to high professional standards and their sacrifice of time and effort. 

ASTM Committee on Publications 



ASTM Editorial Staff 

Janet R. Schroeder 
Kathleen A. Greene 
Rosemary Horstman 
Helen M. Hoersch 

Helen R Mahy 
Allan S. Kleinberg 



Contents 

Introduction 1 

OVERVIEW OF NATIONAL PROGRAMS 

NRC Safety Research Priorities for Reactor Vessel Embrittlement, 
Annealing, and Surveillance Dosimetry—c. z. SERPAN, JR. 5 

West German Research Programs on Irradiation Effects on Reactor 
Pressure Vessels—K. KUSSMAUL 16 

Irradiation Embrittlement of Pressure Vessel Steels: A Review of 

Activities in France—P. PETREQUIN 29 

RADIATION EMBRITTLEMENT AND ANNEALING 

Determination of Neutron Damage Parameters for Irradiation 
Embrittlement—E. P. LIPPINCOTT AND W. N. MC ELROY 55 

Effect of Irradiation on Elastic-Plastic Toughness of Pressure Vessel 
Steels—p. SOULAT, P. PETREQUIN, AND B. HOUSSIN 64 

Specific Problems of Reactor Pressure Vessels Related to Irradiation 
Effects—K. KUSSMAUL 86 

Status of Knowledge of Radiation Embrittlement in U.S. Reactor 
Pressure Vessel Steels—j. R. HAWTHORNE 100 

Irradiation Experiments in the Testing Nuclear Power Plant VAK— 
J. FOHL, CH. LEITZ, AND D. ANDERS 116 

Role of the Active Defect Complex in the Neutron Embrittlement and 
Thermal Recovery of High-Copper Reactor Pressure Vessel 
Steels—J. P. HIGHTON 117 



REACTOR VESSEL SURVEILLANCE 

Survey of Utility Experience with Reactor Vessel Surveillance— 
S. ROTHSTEIN 133 

Thermal Aging Capsule Results from Oconee Nuclear Station— 
Unit 1—A. L. LOWE, JR. 146 

Assessing Steady-State Neutron Exposure Effects Through Analyses of 
Reactor Vessel Surveillance Data—T. R. MAGER, T. U. MARSTON, 
AND S. E. YANICHKO 155 

Selection of Specimen l^pes for Irradiation Surveillance Programs — 
T. VARGA AND D-H. NJO 166 

A Fracture Energy Criterion for Irradiation Research and 
Surveillance—F. GILLEMOT AND A. KAPITANY 174 

Problems in the Evaluation of Reactor Vessel Surveillance Capsules— 
J. s. PERRIN 186 

A Service Laboratory's View of the Status and Direction of Reactor 

Vessel Surveillance — E. B. NORRIS 194 

SUMMARY 

Summary 207 

Index 215 






