Appendix B

Background Papers

Foreword

The intention in presenting the background papers in this appendix is to describe the broad basis
for the scoring by the experts. The audience for these topical reports includes technical peers,
corporate level engineers and regulators. The depth of knowledge (including plant experience and
laboratory data) differs immensely among the topics, and the nature of the papers reflects this.
The papers are not consensus documents, but have each been written by individual panel
members and reviewed by one or more of the panel members. Differing opinions and additional
factors that enter into each expert’s scoring/judgments are addressed in the individual comments
put in the spreadsheet used for scoring each sub-group of components. The background papers
also rely on Appendix A, which provides an overview of all environmental degradation phenomena.



Contents — Appendix B

Page No

FOrEWOI .. [
B.1 SCC of Sensitized and Non-Sensitized Austenitic Stainless Steels

=T Lo BT A=1 (o [ 41T o (= B-1
B.2  IASCC of Stainless Steels and Other Irradiation Induced Phenomena...................... B-21
B.3  Stress Corrosion Cracking and Pitting: Contaminating External Environments......... B-45
B.4  Thermal Aging and Embrittlement of Cast Stainless Steels...........ccccccviiiiiiiiinens B-50
B.5  SCC of Ni Alloy 600 and Alloy 182 and 82 Weld Metals in BWR Water .................... B-57
B.6  SCC of Alloys 600, 690, 182, 82, 152 and 52 in PWR Primary Water....................... B-79
B.7  Corrosion of Steam Generator TUDES .........c.uiiiiiiiiiiciiieic e B-91
B.8  Stress Corrosion Cracking of Carbon and Low Alloy Steels .........cccceeeiiiiieeiiiiiieeennns B-135
B.9  Environmental Degradation of High Strength Materials ..., B-158
B.10 BWR Water Chemistry: Effects on Materials Degradation and Industry Guidelines .. B-165
B.11  PWR Primary Water Chemistry GUIAEIINES.........ccuueiiiiiiiiiiieiie e B-186
B.12 PWR Secondary Water Chemistry GUIdeliNes ..........coooiiiiiiiiiiiiiiee e B-191
B.13 Degradation of Fracture Resistance: Low Temperature Crack Propagation

(LTCP) in NicKel-Base AllOYS .........uuuiieieieeiiiiiiiieeee et e e B-195
Bu14  FAlIQUE oot e e e e e e e e B-202
B.15 Predicting Failures Which Have Not Yet Been Observed — Microprocess

Sequence APProach (IMPSA) ... B-211
B.16  Microbiologically Influenced Corrosion (MIC)..........ooeiiiiiiiiiiiiie e B-268
B.17  Flow-Accelerated COrTOSION ......ccuiiiiiiiiieiiieee e e e et ee e e e e e e e e e e e e e snnreeeeeeeeeeaanns B-273
B.18 Boric Acid COrroSion (BAQC)......ocuuiiii ettt B-278
B.19 Variability in the Corrosion of Materials in LWR Environments............ccccvveeeeeeiennne B-296

il



