GEAP-10207-42

R-5

U.5. NUCLEAR REGULATORY COMMISSION
JANUARY 1978

REACTOR PRIMARY COOLANT SYSTEM
PIPE RUPTURE STUDY METHOD FOR
DETECTION OF SENSITIZATION

IN STAINLESS STEEL
PROGRESS REPORT NO. 42

OCTOBER—DECEMBER 1977

U.S. NUCLEAR REGULATORY COMMISSION
CONYRACT NRC-04-75-202

O

[1 5 ) b

GENERAL &3 ELECTRIC
7907230775



GEAP-10207 42

RS
U.S. Nuclear Reaulatory
Commissior.
January 1978
REACTOR PRIMARY COOLANT SY..TEM PIPE RUPTURE STUDY
METHOD FOR DETECTION OF SENSITIZATION IN
STA!NLESS STEEL
PROGRESS REPORT NO. 42
OCTOBER — DECEMBER 1977
Approved” & é - /Z/m [ Approved: . C"
W. L. Clarke J. C. Danko, Manager
Project Engineer Plant M>“ .rials anu Process Department
Approved: Mﬁm Approved: Ké/ ,_‘#
G. M. Gordon, Manager R. A. Proebstle, Manager
Plant Materials Engineering Applied Metallurgy & Chemistry
Prepared for the
U.S. Nuclear Regulatory Commission,
Metallurgy and Materials Research Branch of
Division of Reactor Safety Research
Under ~ontract NRC-04-7€ .2
Srinted in the United States « f America
Available from
National Technical Informaticn Service
U.S. Department of Comy rerc
5285 Port Royal Roa'
Sprir, ‘eld, VA 22161
Price: Printed Cooy $5.00 Copy, Microfiche $2.25
NUCLEAR TECHNOLOGY DEPARTMENT ® GENERAL ELECTRIC COMPANY - 7

J
SAN JOSE, CALIFORNIA 95175 g 9

22131:NTD- :
ol GENERAL @B ELECTRIC



GEAP-10207-42

This report was prepared as an account of work sponsored by the United States
Government Neither the United States nor the United States Nuclear Regulatory
Caorm... ssion, nor any of their employees, nor any of their contractors, subcontractors,
or their employees, makes any warranty, express or impled, or assumes any legal
liability or responsibility for the accuracy, completeness or usefuiness of any informa-
tion, apperatus, product or process disclosed, or represents that its use would not
infringe pnvately owned rights.
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L. INTRODUCTION

The Reactor Primary Coolant System Pipe Rupture Study is being conducted for the
Metallurgy and Materials Research Branch of Division of Reactor Safety Research,
USNRC. This Progress Report No. 42 documents work done in the period October 1, 1977
to December 31, 1977. The over-all objective of the program is to improve the reliatity
of reactor system piping by increasing current knowledge of failure-causing mechanisms
and by enhancing capability for design evaluation and analysis.

Toward the attainment of this objective, work was continued on the following basis:

Task G - Effect of Sensitization on Type-304 Stainless Steel
Task K - Effect of BWR Environment

All testing under Task K has been completed; no further progress wiil be reported. A
topical report* was issued this period. A second report** is nearly completed. These two
documents will summarize the results developed during Task K, which will terminate the
NRC-sponsored portion of the project.

Most of the Task G progress for this period was reported in a topical report*** in process.
Consequently this report will only cover recent progress not included in GEAP-12697.

The specific objectives of Task G for fiscal year 1978 include:

l. Investigation of alternate methods for obtaining EPR measurements of
component. in the field. These include trepanning, small cell in-situ
measurements in a drilled hole, "boat" sampling and subsequent laboratory

measurement after heat treating, and pipe outside spot checkig after localized
heat treatment.

*D. A. Hale, et al., "Low Cycle Fatigue Evaluation of Primary Piping Materials in a BWR

Environment,” September 1977 (GEAP-20244).

**D. A. Hale, J. Yuen, and T. L. Gerber, "Fatigue Crack Growth in Piping and RPV Steels in

Simulated BWR Water,” to be issued (GEAP-24098).

***W. L. Clarke and V. M. Romero, "Detection of Sensitization in Stainless Steel: II. EPR

Method for Nondestructive Field Tests,” to be issued (GEAP-12697).
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2. RESULTS AND DISCUSSION

2.1 PIPE INSIDE CELL FABRICATION

Fabrication drawings were prepared and a pneumatic actuator obtained to assemble an
EPR cell for inside pipe measurements, This cell was to be similar in size and dimensions
to the outside pipe cell discusced in detail in GEAP-12697. However, new miniaturized
EPR cells have been designed and fabricated (discussed next) which are superior to the
larger, early cell designs. Consequently, the larger pneumatic actuated cell concept has

been abandoned in preference to the improved miniature cell desigr.
2.2 MINIATURIZED EPR CELL DEVELOPMENT

Two miniaturized EPR cells were designed and fabricatea this period (Figures | and 2),
Both cell designs utilize Pt wirc counter electrodes, and porous ceramic plugged Teflon
capillary tubing for reference electrode salt bridges. The cells shown in Figure | were
fabricated from Plexiglas, and are sealed to the working electrode using ethylene-
propylene gaskets. The ends of these cells are machined to match the curvature on tha

inside and outside of various diameter pipes.

FIGURE 1. MINIATURIZED PLEXIGLAS CELLS FOR OBTAINING NONDEST RUCTIVE EPR MEASUREMENTS
ON PIPING fo.d. cell left, 1.d,, celi at right)
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2.3 ALTERNATE FIELD TEST METHODS
2.3.1 Drilled Hole Technique
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