CALVERT CLIFFS
UNIT #1

STEAM GENERATORS #11 AND #12
EDDY CURRENT TESTING
FINAL REPORT
APRIL/MAY 1992

Approved by: Prepared by:

m Generator Engineer

o~ ’"11 /4 -
Aot R
K. M. Hoffman |1
Principal Engineer

5302250244 930222
’F;DR ADOCK 0500('3%'1i 7



TR ettt A e e BTt el e e i - - T T —a— i e - T =

TABLE OF CONTENTS
I INTRODUCTION
IL. DISCUSSION
APPENDIX 1 - Eddy Current Test Results for Steam Generator #11

Plot with List of All Indications April/May 1992

Plot with List of <20% Indications Apnl/May 1992
Plot with List of 20% - 39% Indications April/May 1992
Plot with List of > 39% Indications April/May 1992
Plot with List of Dented Tubes April/May 1992

Plot with List of Tubes Plugged During April/May 1992
Plot with List of All Tubes Plugged All Outages

APPENDIX II - Edcy Current Test Results for Steam Generator #12

OEmonE»

A. Plot with List of All Indications April/May 1992

B. Plot with List of <20% Indications April/May 1992

s Plot with List of 20% - 39% Indications April/May 1992

D. Plot with List of > 39% Indications April/May 1

B Plot with List of Dented Tubes April/May 1992

P Plot with List of Tubes Plugged During April/May 1992

G.  Plot with List of All Tubes Plugged All Outages
APPENDIX 11 - Steam Generator Inspection Information

A. Steam Generator Support Locations and Nomenclature
B. Eddy Current Inspection Acronyms

e e b b L



Bl

B e T R R R R R R R R T IR O,

L. INTRODUCTION

This report summarizes the April/May 1992 eddy current inspection results of the
Calvert Cliffs Unit #1 Steam Generators. The report contains a bnef description of the
inspection ;:fhm, written and tabular summaries of the inspection results, and detailed lists of all
indications found.
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IL. DISCUSSION

The Zetec, 'nc. MIZ-1BA digital data acquisition system was used to examine the U-
tubes of the Unit #1 Steam Generators.

The primary analysis frequency selected was 400 KHz. Fﬁumcies of 800, 100 and
30 KHz were nlso selectod to enhance the data analysis. All y current data collected
received both a primary and a secondary analysis in addition to an independent third party
review. Zetec, Inc. was contracted to perform the primary analysis. The secondary analysis
was performed by Computer Data Screeming (CDS). NDE Technology served as the
independent, third party reviewer.

Prior to conducting data analysis, all of tae analysts, including the CDS system, were
required to pass a site specific examination,

The scope of the inspection plan was a full length bobbin coil examination of all the in-
service tubes in both steam generators. In addition 1o the 100% bobbin coil inspection, a
motorized rotating pancake coil (MRPC) was used to perform more detailed examinations at
selected locations in both steam generators. MRPC was used to examine 25% of the tubes in
each steam generator at the hot leg tubesheet expansion zone. This examination was designed
to look for circumferential cracking identified at plants of similar design and age. No
circumferential cracking was found. MRPC examination was also performed on 100 tubes in
each steam pgenerator at dent locations adjacent to the solid tube support plates. No
circumferential cracking was found at these locations. All of the distorted indications from the
bobbin coil examination were further characterized by MRPC examination.

Table 11-1 summarizes the Unit #1 April/May 1992 Eddy Current Examination results.
Appendices I and Il contasn detailed lists of all eddy current indications found during this
examination, All indications were on the outside surfaces of the tubes. The examination
resuli= were consistent with the known active corrosion mechanisms present in the steam
generators. There were no noteworthy or unexpected results,

As a result of eddy current examination and analysis, eleven (11) tubes in the #11
Steam Generator and seven (7) tubes in the #12 Steam Generator were removed from service
by nserting mechanical tube plugs. In addition, one (1) mechanical tube plug was installed on
the #12 Steam Generator hot leg tubesheet opposite a cold leg plug that had been placed in a
wrong locatior. in 1986,



TABLEII -1

Unit One Eddy Current Inspection Results

N e e o o e e e e e e e e i e T

SG #11 SG #12
Number of In-service Tubes 8412 8450
Percent of In-service Tubes Inspected 100% 100%
Number of Indications <20% (Imperfections} 209 236
Number of Tubes with <20% Indications 166 181
Percent of Tubes with <20% Indications 1.97% 2.14%
Number of Indications 20-39% (Degraded) 112 120
Number of Tubes with 20-39% Indications 102 114
Percent of Tubes with 20-39% Indications 1.21% 1.35%
Number of Indications > 39% (Defective) 12 5
Number of Tubes with > 39% Indications 10 5
Percent of Tubes with > 39% Indications 0.19% 0.06%
Number of Tubes Plugged this Outage 11 ¥
Total Tubes Plugged 118 77
Percent of Tubes Plugged 1.40% 091%

NOTE: Tubes which contained more than one indication in more than one

category (<20%, 20-39%, and > 39% are listed in ail appropriate

categories.
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APPENDIX 1
Eddy Current Test Results for #11 Steam Generator

Plot with List of All Indications April/May 1992

Plot with List of <20% Indications April/May 1992

Plot with List of 20% - 39% Indications April/May 1992

Plot with List of >39% Indications April/May 1992

Plot with List of Dented Tubes April/May 1992

Plot with List of Tubes Plugged April/May 1992

Plot with List of All Tubes Plugged All Outages April/May 1992
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STEAM GENERATOR #11 3

B. Plot with List of <20% Indications April/May 1992
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STEAM GENERATOR #11

C. Plot with List of 20% - 39% Indications April/May 1992
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STEAM GENERATOR #11

D. Plot with List of >39% Indications April/May 1992
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STEAM GENERATOR #11

E. Plot with List of Dented Tubes April/May 1992
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STEAM GENERATOR #11
F. Plot with List of Tubes Plugged April/May 1992
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STEAM GENERATOR #11
G. Plot with List of All Tubes Plugged All Outages
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APPENDIX 11
Eddy Current Test Results for #12 Steam Generator

Plot with List of All Indications April/May 1992

Plot with List of <20% Indications April/May 1992

Plot with List of 20% - 39% Indications April/May 1992

Plot with List of >39% Indications April/May 1992

Plot with List of Dented Tubes April/May 1992

Plot with List of Tubes Plugged April/May 1992

Plot with List of All Tubes Plugged All Outages April/May 1992
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STEAM GENERATOR #12

A. Plot with List of All Indications April/May 1992
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