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Eah tube's ET data was analyzed by two independent teams of qualified and
certified personnel and by computer analysis. Zetec Analysis Software Edition 18.6, Rev. §
with strip charts was by each team of analysts. Additionally, all stored digital data was
analytica lly :":ooeued by Zetec's CDS am using HP3S compruters. Al distorted
and pluggable indications were retested. After all data review was completed, the primary
and secondary lead analysts compared results with the CDS results and a final report was
produced. Figure 11-1 illustrates the outage data analysis process.

In addition io the standard Bobbin ET testinka lnrg: number of tubes were
inspec .ed usins motorized rotating pancake coil (MRPC) nrobes in the area of the roll
transition region of the tube just a the tubesheet. A sample of approximately 30% of
the tubes in each SG were exe~nined with the MRPC technique on the hot leg side in this
regio.. This sample was concuatrated in the sludge rile region of the SG and included 50%
of th: tubes considered to be within the sludge pile. This expanded MRPC sample was
pericrmed to address concerns of circumferential ctacklns in this region found at other
planis. No evidence of circumferential cracking was detected in either steam generator,
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Indications were found in a total of 167 tubes from the 1,422 tubes examined in SG

21 and 126 tubes from the 1,246 tubes exaniined in SG 22. No tubes were plugged as a result
of this i ection, Table i1 is a summary of the Calvert Cliffs Unit Two 1990 Eddy
Current examination results,

Various plots illustrating the locations and distribution of tube indications and a
listing of tubes 1é this inspection for SG's 21 and 22 are provided in Appendix | and 11
respectively. sketch in Appendix I11 shows the various tube support locations within

the SG's and the nomenclature used throughout this report.

The tubing ET indications can be placed into one of three major location
categories:

. just below and above the top of the tubesheet
. at supports, or
. in free span areas between and not associated with supports,

These inspection results are similar to that reported for Calvert Cliffs Unit 1. There
are no apparent differences between Unit 1 and Unit 2 that indicate « unique problem in
any particular SG. This is to be expected since operating and chemistry conditions have
remained similar between the two plants.

Indications found just below and above the top of the tubesheet are in regions of

her sludge levels, Most of these indications are on the inlet tubesheet side and produce

relatively low magnitude als, In late 1986, tube specimens removed from Unit 1

underwent metallurgical and chemical evaluations. Results show tiat these indications are
caused by IGA.
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TABLEN -1

Unit T\ ‘0 Eddy Current Inspection Results

8G 21 8G 22

Number of Tubes Inspected 1,422 1,246
Percent of Tubes Inspected (full length) 16% 14%
Number cf Tubes Showing >10% Addition. Penet. 8 12
Percent of Tubes Insp. with >10% Add. Penet. 0.56% 0,96%
Number of Indications «<20% (Imperfections) 98 69
Number of Tubes with <20% Indications 92 61
Percent of Tubes Insp. with <20% Indications | 6.47% | 4.90%
Number of Indications 29-39% (Degraded) 94 80
Number of Tubes with 20-39%% Indications 84 71
Percent of Tubes Insp with 20-39% Indications| 5.91% 5.70%
Number of Indications »>39% (Defective) 0 0
Number of Tubes with >32% Indications 0 0
Percent of Tubes with »>39% Indications 0% 0%
Number of Tubes Plugged this Outage 0 0
Total Tubes Plugged each Stean Cenerator 75 38
NOTE: Tubes which contained more than one indication in

more than one category (20%, 20-39%, and 40% and
greater), are listed in all appropriate categories.
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ET indications seen at support locations appear to be caused by isolatec, rastom
tube wear, Wear marks at a support contact region were confirmed on one tube removed
from SG 11 in 1983, Note that most indications at supports occur at the vertical middle
(VM), diagonal (DH & DC), and vertical hot and cold (VH & VC) leg side supporis.

ET indications seen in free span areas are typically low magnitude signals. Three
tube specimens .ontai free span indications were removed from SG 11, one in
November, 1983 and two in November, 1986. Investigations of the free span indications
showed these indications are manufacturing imperfections. There is no correlation of free
span indications with respect to location, elevation, inlet side of outlet side; tube
manufacturing imperfections would be expected to produce random occurrences like this,

Corrective measures have been initiated to minimize further degradation to the $G's.
During the 1986 outage the removal of all major copper components from the feedwater
and condensate systems was completed. The installation of a nitrogen blanketing system on
all condensate storage tanks is being completed to reduce auxiliary feedwater and
condensate makeup oxygen.

Current chemistry procedures require action to be taken below the Utility/EPRI
Steam Generator Reliability Project (SGRP) PWR Secondary Water Chemistry Guideline
Action Levels. This enables corrective measures to be initiated before conditions become
degraded in the SG's.
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Eddy Current Test Results for SG 21

List with Plot of All Indications

List with Plot of «20% Indications

List with Plot of 20% - 39% Indications
List with Plot of All Tubes Examined
List with F'ot of Tubes Dented

List with Plot of All Tubes Plugged



STEAM GENERATOR 21

A. List with Plot of All Indications
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STEAM GENERATOR 21

B. List with Plot of < 20% Indications
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g STEAM GENERATOR 21

o C. List with Plot of 20% - 39% Indications
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A. List with Plot of All Indications
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C. List with Plot of 20% - 39% Indications
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D. List with Plot of All Tubes Examined
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AFPENDIX 11
Steam Generator Inspection Information
A, Steam Generator Support Location and Nomenclature

B.  Steam Generator Tube Sheet Pattern and Number System
G Eddy Current Inspection Acronyms



A. Steam Generator Support Location and Nomemc lature
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C. EDRY CURRENT INSPECTION ACRONYMS

DNT

FLG

DENT

PLUG

PERMEABILITY

INCOMPLETE

RETEST

RESTRICTED

RETEST BAD DATA

DISTORTED INDICATION
UNDEFINED SIGNAL
INDICATION NOT FOUND
SQUIRREL

POSITIVE IDENVIFICATION
NO TEST

COPPER

FIXTURE

TEMP..ATE PLUG

BULGE

INSIDE DIAMETER INDICATION
INSIDE DIAMETER VARIATION
INDICATION NOT REPORTABLE
SLUDGE

EXTRA HARD ROLL

ROLL TRANSITION INDICATION
ABSOLUTE POSITIVE TRACE
NO DETECTABLE DEGRADATION
NOT ROLLED HOT

NOT ROLLED COLD




