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Each tube's ET lata was analyzed by two independent teams of qualified and
certified personnel and Ig' computer analysis, Zetec Analysis Software Edition 18,6, Rev, §
with strip charts was used by each team of analysts, Additionally, all stored digital data was
analytically ssed by Zetec's CDS program using HP3S0/360 computers,  All 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

roduced. Any final recolution was performed by BO&AE Level 111 personnel. Figure 1i-1
llurtrates the outage data analysis process.

In addition to the standard Bobbin ET testing, a large number of tubes were
inspected using motorized rotating pancake roil 'K‘IRPC probes. A sample of
approximately 209 of the tubes in each $G were examined with the MRPC technigue on
the hot leg side of the generators in the roll transition region at the top of the tubesheet.
This sample was concentrated in the sluage pile region and included 50% of the tubes
considered 1o be in the sludge pile. This expanded MRPC sample was performed 1o address
concerns over circumferential cracking in this re{(‘m found at other plants  Selected SG U
bend tubing was also inspected utilizing L-bend MRPC probes on both §G's. No evidence
of ~'reumferentic! cracking was detected in either steam generator,

Indications were found in & total of 234 tubes from the 8,421 tubes examined in SG 11 and
204 1 es from the 8,453 tubes examined in SG 12, Seven tubes were found to have
indicatiuns which exceeded the Technical Specification J!lugging limit of 40% loss of
nominal wall thickness. An additional § tubes were plugged as a preventative measure. Of
the total 12 tubes plugged during this Inservice Inspection, 9 tubes were plugged in SG 11
and 3 tubes were plugged in SG 12, Table 111 is a summary of the Calvert Ciiffs Unit One
1990 Eddy Current examination results,

Various plots illustrating the locations and distribution of tube indications and a
listing of tubes plugged this inspection for SG's 11 and 12 are provided in Appendix I and 11
respectively. The SG sketch in Appendix 11 shows the various tube support locations within
the SG's and the nomenclature used throughout this report,

All indications found were on tube outside surfaces. The tubing ET indications can
be placed into one of three major locatior: vetegaries:

- 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 o that reported for Calvert Cliffs Unit 2. There
are no arparcm differences between Unit 1 and Unit 2 that indicate a 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 wp of the tubesheet are in regions of
higher sludge ievels. Most of these indications are on the inlet tubesheet side and produce
relutively low magnitude signals. In late 1986, tub- ‘pecimens underwent metallurgical and
chemical evaluations. Results show that these indications are caused by IGA.
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Unit Two Eddy Current Inspection Resulis

more than one category (207, 20-39%, «nd 40% and

g -eater), are listed in all npﬂate caregories,

Page S of 6

8G 11 8G 12
Nunbcr of Tubes Inspected 8,421 8,453
Poroont of Tubes Inspected (full longth) 100% 100%
Nunber of Distorted Indications 15 12
Number of Tubes with Distorted Indications 15 12
Percent of Tubes with Distorted Indications 0.18% 0,14%
Number of Indications <20% (Imperfections) 137 100
Number of Tubes with «20% Indications 134 98
Percent cf Tubes with «<20% Indications 1.59% 1.16%
Number of Indications 20~39% (Degraded) 118 148
Number of Tubes with 20~39% Indications i06 110
Percent of Tubes with 20-39% Indications 1.26% 1.30%
Number of Indicatiorns >39% (Defective) 6 2
Nunper of Tubes with »29% Indications 5 2
Percent of Tubes with >39% Indications 0.06% 0.02%
Number of Tubes Plugged this Outage 9 3
Total Tubes Plugged each Steam Generator 107 70

NOTE: Tubes which contained more. than one indication in




o ——

ET indications seen at support locations appear to be caused by isolated, random
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 sapports occur at the vertical middle
(VM), diagonal (DH & DC), and vertical hot and cold (VH & VC) leg side supports,

ET indications seen in free span areas are typically low magnitude signals, Three
tube specimens containing free span indications were removed from 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 or outlet side; tube
manufacturing imperfections would be expected 1o produce random occurrences like this,

Corrective measures have been initiated to minimize further degradation to the 5G'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 feec?wmcr 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 enabies corrective measures to be initiated before conditions become
degraded in the SG's,

Page 6 of 6
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APPENDIX |

Eddy Current Test Results for SG 11

List with Plot of All Indications

List with Plot of <20% Indications

Last with Plot of 20% - 39% Indications

List with Plot of »39% Indications

List with Plot of Tubes Dented

Lilssln\r)ith Plot of Tubes Plugged During May/June
List with Plat of il Tubes Plugged
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B. List with Plot of €20% Indications
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C. List with Plot of 20% « 39% Indications
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D. List with Plot of »39% Indications
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F. List with Plot of Tubes Plugged
During May/June 1990
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Eddy Current Test Results for SG 12
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STEAM GENERATOR 12

A. List with Plot of All Indications
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APPENDIX LI
Steam Generator Inspection Information

Steam Generator Support Location and Nomenclature
Steam Generator Tube Sheet Pattern and Number
tetn
dy Current Inspection Acronyms



A. Steam Generator Support Location and Nomemclature
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CURRLNT _INSPECTION ACRONYMS

DENI

PLUG

PERMEABILITY
INCOMPLETE

RETEST

RESTRICTED

RETEST BAD DATA
DISTORTED INDICATION
UNDEFINED SIGNAL
INDICATION NOT FOUND
SQUIRREL

POSITIVE IDENTIFICATION

COVPER

FIXTURE

TEMPLATE

BULGE

“NSIDE DIMMETER INDICATION
INSIDE DIMMETER VARIATION
INDICATION NOT REPORTABLE
SLUDGE

EXTRA HARD ROLL

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

NOT ROLILED COLI




