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Dear Mr. Day

Attached is the report of the Steam Generator Eddy Current Exam

nation
performed at Braidwood Station. In accordance with Braidwood Techni

Specification 4.4 5.5b and 6.9.2, the complete steam generator tube Inservice
inspection results shall be submitted to the Commission within 12 months following
completion of the inspection. The Steam Generator Eddy Current Surveillance was
completed April 9, 1991

Fifty percent of the tubing received a full length bobbin coll inspection witl
the remainder of the tubes being inspected through the U-Bend from the hot leg

Sie
A rotating pancake coil was used to confirm and characterize all distorted indication:s
found through the bobbin examinations

Attached is a report summarnizing the inspection results. Included in the
report are indication lists and maps, a guide o abbreviations used in the indicatior
and a list of certified personnel performing the eddy current examination:

it there are any questions regarding this information, please contact this
office

W. Simpkin
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Resident Inspactor - Braidwood
NRC Document Control Desk

¢
7 &







1.0 INTRODUCTION

Braidwood Unit 1 is a four loop PWR with four
Westinghouse Model D-4 steam qonurnzor-. There are 4,578
tubes 1n each generator. The tubes are Inconel 600 U-tubes
:ig?zog:sido diameter of 0.750 in. and a nominal thickness of

During the scheduled Braidwood Unit 1 second refuel
outage of February through March 1991 steam generator eddy
current examinations were conducted by Westinghouse Nuclear
Services Division in compliance with graidwo Station
Technical Specification 3/4.4.5 arnd ASME Section XI.

2.0 INSPECTION PLAN

All four steam generators were tested in parallel from
the hot and cold leg sides. Fifty percent of the tubes In
all four steam generators were inspected full length. The
remainder of the tubes were inspected thru the U-Bend from
the hot lcg side. All in service tubes that previously
contained indications were inspected full length.

3.0 INSPECTION TECHNIQUE

The eddy current examinations were conducted from the
hot leg side for Row 4 and above with a 0.610 in. bobbin coil
probe and examination fregquencies of 550 Khz, 300 Khz, 130
Khz, and 10 Khz. Approximately 300 tubes in Rows 1, 2, and 3
vere tested from the cold leg side using a 0,590 in. bobbin
coil probe with the same examination frequencies. The bobbin
coil probe withdrawal speed was 24 in. r second. The U~
Bends of Row 1 tubes were inspected with a U-Bend RPC probe
only. All other tubes were inspected to their required
extents using a bobbin probe.

As a result of the bobbin coil eddy current inspection,
distorted indications and percent thru wall indications at
various support plates and top of tubesheet locations in the
hot legs of all four generators were identified. Subsequent
RPC inspections were performed from the hot leg side to
confirm and better characterize these indications. RPC
examinations were conducted at test frequencies of 550 Khz,
300 Khz, 130 Khz, and 10 Khz. The withdrawal rate was 0.4
in. per second with a rotational speed of 300 RPM.

4.0 INSPECTION RESULTS

A primary and secondary analysis was performed of all

L R L e



eddy current data by Westinghouse. Fourty four tubes were
plugged as result of eddy current examination indicalions
found during this refuel outage. In general, the indicatior
@ére a result of anti-vibration bar wear and degradation
within the tube support plate The TSP indications were
initially characterized as Distorted Indications when
inspected by bobbin coil eddy current. RPC inspections of al
DI's and percent calls at TSP's were conducted and the
indication dispositioned on the basis of t' nC results.
All indications from RPC were characterized either h!'fnt
detectable degradation), SAI(single axial indication) or

MAI (multiple axial indication). The table below 18 a summar

of the indications found and tubes plugged during th

outage. T

STEAM GENERATOR A : B C D
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A tube was mistakenly plugged 1n steam generator A and
the tube at row 12 col 5 in B steam generator was plugged
after installing a cable dampener in accordance with NRC
Bulletin 88-02. Specific details of the eaxaminatio
are included in the Appendix section of this report.
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APPENDIX 1

EPDY CURRENT INDICATION DISTRIBUTION MAPS
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APPENDIX *°

SUPERTUBIN REPORT LUSER'S GUIDE



SUPERTUBIN REPORT USERS' GUIDE

10.

11.

REPORT RECORD FIELD DESCRIPTIONS

. LEG ~ origin of the test - the S/G bowl the fixture was in

when the test was conducted

. ROW, COL =~ COLUMN ~ tube identifier numbers - an X-Y coor-~

dinats system

. PLAN « & number representing a set or sets of test extents

and tube locations that define which tubes and what sections
of these tubes will be tested ¢

CRE-“B ~ REQUIRED BEGIN TEST -~ tube location where the tape

recorder is to be turned on &nd the test 18 to begin -~
cefined by PLAN

RE~E - REQUIRED END TEST - tube location where the tape

recorder is to be turned off and the test is to end; typi-
cally one of the tube ends - defined by PLAN

CCE~B - COMPLETED SEGIN TEST - tube location where the test

actually began - tape recorder turned on

C CE~E - COMPLETED END TEST - tube location where the test

actually ended - tape recorder turned off

. PROBE ~ diameter of probe used in test

TYPE ~ characters representing the TYPE of PROBE used, e.9.,
BBM, SFRM, etc.

IND - INDICATION - character codes and numerics that repre-
sent the analysis results of the deta for the tube, e.g.,
NDD, 25%, etc. - this is the key field in the data record

LOCN =~ LOCATION - the location in the tube of the INDICATION
called

-] = hay 2, 1991



SUPERTUBIN REPORT USERS

glstance apove

INCH typically the distance above INCHI that a

PATrLICULAY
INDICATION extends as in a copper deposat extengdar

d ever a

portior of a tube above a support plate cases,

INCHZ may represent other measurements as
Cracking algorithm applications

ang

CHAN CHANNE | gescribe
ing the indication value

8 the data channel used I1n gdetermin
1

isted An the INDICATION field

and DEG DEGREES these describe the signal chara
ptics of the analysis result in the INDICATIOM field

MILS thousandths of inches used for tube dimension
mation, e.¢., denting studies

Asnfor

TAPE sequential number of the data cart:
cdata that the INDICATION was called fron

ANAL ANALYST INITIALS the initials of the

Analyst who
analyzed the data reported in this record

COMMENTS holds 50 naracter phrases that provide further
meaning to the INDICATION in the record, e.g., retest xtent
remarks, et

INDICATION TERM DESCRIPTIONS

The following are brief descriptions of the terms that can
be found in the TNDICATION field of SUPERTUBIN data records
These terms generally impart the key meaning to the data record
This meaning 18 supported by information in the othet fields
These gescriptions are not intended to be comprehensive from a
technical analysis point of view. For further information con-
cerning the meaning and use of these terms, you may consult the

1991




SUPERTUBIN REPORT US

]Qa’.) Aﬁblys‘. ) Of the wWestingnouse dgata h'iﬁlq‘mi‘a
guidelines

1t 18 important to note the following definizions
ysed An these descriprtions

ANOMAL Y A REPORTED TUBF CHARACTERISTIC THAT DOES NOT DEPIC
TUBE WALI NSS OR TUBE WALL INTEGRITY DEGRADATION

INDICATION AN ANALYSIS RESULT THAY DEPICTS A POSSIBLE TUBE wWALL
LOSS CONDITION DR TUBE WALL INTEGRITY DEGRADATION

DEFECTY AN INDICATION WHOSE v/ EQUALS OR EXCLEDS AN FSTABLISHED
PLUGGING LIMIT

QAYV ., LAV, Z2AV, BAV # OF AVES PRESENT vescribes how
many avb tube intersection signals were Oetected Auring avb
geometry analysis can also be used in describing signal arc
length measured from a top support plate to the term useda,
e.g., 1AV, 2AV, et

<20 LESS THAN 20% (thie term 18 made up of the characters
Iv(" B B

: 2%, and "0%) « it means the “*range of tube wall loss
from 1% to 19%

ADR ABSOLUTE DRIFT RESPONSE & condition where the ab
solute fregquencies display drift into the indication plane
can at times be associated with IGA

ANF = ANOMALY NOT FOUND indicates that a previously
reportad ANOMALY, from current inspection cdata or historical
data, is not found in the data being analyzed

ANR ANOMALY NOT REPORTABLE - indicates that an anomaly
condition exists in the data being analyzed that 18 bDelow the

May 2, 1991




SUPERTUBIN REPORT USERS' GUIDE

10.

 §

12.

13.

14,

reportable criteria threshold for this specific inspection -
can be used to address anomalies ralled in previous Anspec-
tions that are still oetectable but fall below current
criteria

. BDA ~ BAD DATA (retest) - the data for the specified tube is

not acceptable for anaiysis due te poor signal quality - the
tube will be retested to the required extent

BLG ~ BULGE - the tube has been defcrmed outward to an in-
creased diameter condition from that of a nominal tube
dianmeter expected in that area

. COR = CORROSION - wused in conjunction with avb geometry

analyais to describe tha® based on signal characteriatices,
corrosion of the support plate appears to exist

CUD -~ COPPER DEFUSIT - the presence of Cupp.r deposits on the
outside of the tube has been detected

DNT = DENT = the tube has been deformed inward to a reduced
diameter condition from that of a nominal tube - often lo-
cated at an interface such ac a tube support plate

DI - DISTORTED INDICATION -~ a possible tube wall loss condi-
tion that is ungquantifiable with a numeric percent call due
te the existing signal characteristics

DRI ~ DISTORTED ROLL YRANSITION INDICATION - a possible tube
wall loss condition that is ungquantifiable with & numeric
percent call due to the signal characteristics and 18 located
at the roll transition

DRT = DISTORTED ROLL TRANSITION - a roll transition signal
that is abnormal due to possible indication influence but
that does not yet display clear DRI characteristics - 1t 2is
noted fo- future reference

HAZ =~ HEAT AFFECTED ZONE - used to indicate the presence of
the support plate heat treat zone -~ usua.ly associated with a
length measurement

-4 - May 2, 1991



SUPERTUBIN REPORT USER!

INC( INCOMPLETE indicates that !

plete the actual extents, (CE~-B) and
the extents specified for the tube-test
RE ~§ fields

[NF ION NOT FOUND indicates that a previousl

recorted INDICATION, from current inspection data or nhistori
cal data, 18 not found iAn the data Deing analyzed also used
0 address the case where a tube/signal is being retested for
positive identification (PID) and the retest data does not
show any signal present

INR = INDICATION NOT REPORTABLE indicates that a very samall
tube wall loss condition exists in the data being analyzed
that is below the reportable criteria threshold for this
specafic inspection . can be used to addaress i1ndications
called in previous inspections that are still detectable Dbut
fall below current criteraia

IR INCOMPLETE ROLL (sleeving) condition where mandrel
"slips" downward during the hard-rolling process reported
juring sleeve geometry analysis

MAG MAGNETITE =~ generally used in avb geometry analysis to
describe support plate congditions where, based on signal
characteristics, magnetite is believed to be present mag-
netite may be related to the onset of corrosion and sub
sequent denting

MAL « MULTIPLE AXIAL INDICATION - describes multiple axially
oriented indication signals from Rotating Pancake probe date

MBM - MANUFACTURING BUFF MARK - a tube wall loss condition
due %to0 & tube manufacturing process step generally a rela-
tively long and shallow loss area - remains constant and does
not present any operating problems for the tube - noted for
referen only

MC1 - MULTIPLE CIRCUMFERENT IALLY ORIENTED INDICATION
describes multiple circumfarentially oriented indication
signals from Rotating Pancake probe data




g

SUPERTUBIN REPORT USERS' GUIDE

23.

4,

5.

26.

7.

2B

29.

30.

MMB -~ MULTIPLE MANUFALTURING BUFF MARKS - multiple MBM's over
a length of tube - see definition above

NODD ~ NO DETECTASLE DEGRADATION = no tube wall loss or wall
integrity degradation has been detected

NNL ~ NEW NULL LENGTH - used to indicate the presence of the
support plate heat treat zona - usually associated with a
length measurement

NT = NO TEST (retest) ~ for this tube, there 1i1s no data
available for analysis on this data tape; however, the tube
ROW, COLUMN is encoded on the tape

NTE = NO TUBE EXPANSION -~ used in analysis verification of
the full tubesheet expansion process to describe a condition
wvhere the tuhesheet is not expanded above the tack roll/lower
roll - generally used in S/G preservice inspections

POS -~ PILGERING DRIFT SIGNAL - a Jrift in the absolute sig-
nales at random elevations and generally only in one leg of a
tube. These signals have been determined to result from the
tube Pilgering process: stopping the process, removing the ID
mandrel, loading a new tube hollow, reloading the 1D mandrel,
and raostarting the process. This results in a minor change in
the tube 1D, approximately 1 to 1.5 mils on the diameter, and
thus a change in tube wall thickness when the 0D is surface
ground. The signals always show an increase in wall thickness
(negyative orift) but may exhibit a decrease in wall thickness
(positive drift) at the beginning of the signal. The signals
are always long, from several inches to several feet, depend-
ing on how long it takes the Pilger process to return to the
proper nominal ID.

PI -~ POSSIBLE INDICATION (retest) - generally used with B8X1
analysis, sometimes with bobbin analysis -~ describes a poten-
tial tube wall loss condition signal that typically requiras
a retest for verification - sometimes retested with a special
probe, e.9., MRPC, etc.

PID -~ POSITIVE IDENTIFICATION -~ verification of a previously
reported tube ROW COL identifier and signal - achieved
through analysis of a second set of test data - typically

- @ - May 2, 1991



SUPERTUBIM REPORT USERS' GUIDE

used to verify pluggable tubs signals INF 18 used to
gescr.oe the congition where a signal is not detectable

upon
analysis of the second set of data

PLG PLUG the tube 18 plugged from previous maintenance
work and a plug has been visually verified as being in the
tube enc

PLE ‘ POSSIALE LOOSE PART any eddy current signal that
pccure in a gection of tubing where such é signal 1% not
expected These signuls are typically located above the top
of the tubesheet in a tube near the periphery of the tube
bundle The tube gsignal may have dent, indication, or wear
thinning characteristics This signal may result from a
foreign object contacting the tube during plant operation. I¥
a foreign object is still near the tube it may be detectable
with & low frequency

PTE PARTIAL TUBE EXPANSION ~ used in analysis verification
of the full tubesheet expansion process to descrive a condl
tion where less than 100% of the tubesheet i8s expanded
generally wvsed in S/G preservice inspections this term is
not to be used with the location ¢ the expand transition
with reapect to the top of rubesheet - see TTH and TTL below

PTF - PARENT TUBE FLAW (sleeving) . A flaw detected by
crosswound probe within the coriginal tube (outside the
sleeve) - reported during sleeve integrity analysais

PVN - PERMEABILITY VARIATION - a variance in the tube per-

meability that produces a signal that can mask other signals
of interest

RST +~ RESTRICTED - indicates that the probe listed in the
record would not physically pass the location specified

SAl ~ SINGLE AXIAL INDICATION -~ describes a single axially
oriented indication signal from Rotating Pancake probe data

SC1 - SINGLE CIRCUMFERENTIALLY ORIENTED INDICATION -
describes a =~ingle circumferentially oriented aindication
signal from Rotating Pancake probe data




SUPERTUBIN REPORT USERS' GUIDE

39.

40.

4]

42,

43

44

45 .

46 .

47.

SCM -~ SEE COMMENYS =~ instrucsts the reader to derive the
m2aning of the record from the text pr.-ases in the COMMENTS
field of the SUPERTUBIN data record - typically used for new
and non-standard analysis results, e.g., avb geometry
analysis that can not be handled with existing terms in this
document

SLF ~ SLEEVE FLAW (sleeving) - a flaw detected by crosswound
probe within an inserted sleeve - reported during sleeve
integrity analysis

SLG - SLLDGE - secondary side feedwater deposits typically
located on the top of the tubesheet and/or the top of support
plates or bafflesa

SOR -~ SQUIRREL (plugnable) - describes & specific class of
signals located in unexpanded tubesheet crevices that are
unquantifiable with rumeric percent values - can he as-
sociated with IGA

TIU = TURE I.0. UNCERTAIN (retest) - indicates that the ROW
and/or COL identifier for a given tube is in doubt and that
the tubs must be retested

TRN - TRANSITION - used in analysis verification of the full
tubesheet expansion process to describe the location of the
tube expansion transition with repspect to the top of
tubesheet and signifies an acceptable transition height -
generally used in S/G preservice inspections

TTH = TRANSITION TOO HIGH - used in analysis verification of
the full tubesheet expansion process to describe the location
of the tube expansion transition with respect to the top of
tubesheet - generally used in S/G preservice inspections

TTL = TRANSITION TOO LOW ~ used in analysis verification of
the full tubesheet expansion process to describe the location
of the tube expansion transition with respect to the t-p of
tubesheet - generally used in S/G preservice inspections

UDS = UNDEFINED SIGNAL - a signal that ain the analyst's
opinion does not at present rep-esent tube wall loss - the

-8 - May 2, 1991



SUPERTUBIN REPORT USERS' GUIDE

48 .

signal is reported for future review purposes

XHR ~ EXTRA SLEEVE HARD ROLL (sleeving) - pertains to sleeve
analysis and describes a situation where more than the
nominal number of hard rolls are detected

-9 - May 2, 1991



SUPERTUBIN REPORT USERS' GUIDE

LOCATION TERMS DESCRIPTION

TERMS :

1.

10.

11.

12.

TEH, TEC - TUBE END HOT and COLD

. TRH, TRC -~ TOP OF ROLL HO! and COLD (tube end roll)
. TSH, TSC ~ TOP OF TUBESHEET HOT and COLD
. BPH, BPC ~ BAFFLE PLATE HOT and COLD -~ (in certain S/6
series, e.g., S51-F, 44-F, D, F, eic.)
. SLEEVE LOCATIONS
LXH, LXC - lower expansion hot/cold
LRH, LRC ~ lower roll hot/cold
URH, URC -~ upper roll hot/cnld
UXH, UXC - upper expansion hot/cold
STH, STC - sleeve top hot/cold
. #H, #C =~ (# = NUMBER) of SUPPORT PLATE HOT and COLD, e.g.,
34, AC, 7H, etc
. TH, TC = TANGENT POINT HOT and COLD (location just above top
support plate where bending begins)
. AV1, AV2, AV3, AV4, AVE, AVE, ... - ANTI-VIBRATION BARS
. Vi4, V23 - used in AVB geometry analysis to refer to the two
AVB bars respectively
BWl, BW2, BW3 ... - BAT WINGS - CE S/G'S
V1, V82, VS3 ... -~ VERTICAL STRAPS - CE S/G6'S
UB - describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT
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PLATE COLD

PROBE TYPE CODE DESCRIPTION TABLI

DESCRIPTION

ECHORAM BBM( S )
CHORAM - BIFM
L CHORAM FSBM
ECHORAM - (x~RPC/URPC/2XRPC
ECHORAM xxx=H8X1
ZETF( . A-xxx~S5FRM
ZETEC ~  A-xxx~BIRFM
ZETEC B-xxx~FHPH/MRPC U~BREND
ZETEC « Mot Probe

ZETEC : BC-xxxx (HX1 PROBE )

note: "xxx" represents the numeric diameter
of the probe, e.g., 720, 6B0, etc
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10,

i1.

REPORT RECORD FIELL DESCRIPTIONS

LEG =~ origin of the test - the S/G bowl the fixture was in
when the test was conducted

ROW, COL =~ COLUMN - tube i0encifier numbers - an X Y coor-
dinate system

PLAN = a number representing a set or sets of test extents
and tube locations that define which tubes and what sections
of these tubes will be tested ¢

RE-B -~ REQUIRED BEGIN TEST - tube location where the tape
recorder is to be turned on and the test 1is to Dbegin -~
def ined by PLAN

RE~E =~ REQUIRED END TEST =~ tube location where the tape
recorder is to be turned off and the test is (o end; typi-
cally one of the tube ends - defined by PLAN

CCE-B =~ Cr''PLETED BEGIN TEST - tube location where the test

actually began - tape recorder turned on

. CE~E - COMPLETED END TEST - tube location where the t.st

actually ended - tape recorder turned off

. PROBE - diameter of proba used in test

TYPE =~ characters representing the TYPE of PROBE used, e.g.,
BBM, SFRM, etc.

IND - INDICATION ~ character codes and numerics that repre-
sent the eanalysis results of the data for the tube, e.9.,
NDD, 25%, etc. - this 1s the key field in the data record

LOCN -~ LOCATION - the location in the tube of the INDICATION
called

.l e May 2, 1991
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12. INCHLI -~ distance above or below LOCATION where the INDICATION
is found

‘3. INCH2 =~ typically the distance above INCH1 that a particular
INDICATION extends as in a copper deposit extending over a
portion of a tube above a support plate - in special cases,
INCHZ may represent other measurements as in F Star, and
Cracking algorithm applicaticns

14. CHAN ~ CHANNEL - describes the data channel used in determin-
ing the indication value listed in the INDICATION fielo

15. VOLTS and DEG - DEGREES - these describe the signal charac-
teristics of the analysis result in the INDICATION field

16. MILS - thousandths of inches - used for tube dimension infor-
mation, e.¢g., denting studies

17. TAPE - sequential number of the data cartridge containing the
data that the INDICATION was called from

18. ANAL - ANALYST INITIALS - the initials of the analyst who
analyzed the data reported in this record

10. COMMENTS -~ holds 50 character phrases that provide further
meaning to the INDICATION in the record, e.g., retesc extent
remarks, etc.

INDICATION TERM DESCRIPTIONS

The following are brief descriptions of the terms that can
be found in the INDICATION field of SUPERTUBIN data records.
These terms genzrally impart the key meaning to the data record.
This meaning is supported by information in the other fields.
These descriptions are not intended to be comprehensive from a
technical analysis point of view. For further information con-~
cerning the meaning and use of these terms, you may consult the

o May 2, 1991
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lead analyst ) the westinghouse cata analysis
guidelines

1t 18 important to note the following definitions
used in thease GesCriptions

A REPORTED TUBE CHARACTERISTIC THAT DOES NOT DEPICH POSSIBI
TUBE WA LOSS OR TUBE WALL INTEGRITY DEGRADATION, E .G, D,

INDICATION AN ANALYSIS RESULT THAT DEPICTS A POSSIBLE TUBE WALL
LOSS CONDITION OR TUBE WALL INTEGRITY DEGRADATION

DEFECT AN INDICATION WHOSE VALUE ECUALS OR EXCEEDS AN ESTABLISHED
PLUGGING LIMIT

DAV, 1AV, ZAV, BAV - # OF AVBS describes how
many avb tube intersection signals were detected during avb
geometry analysis can also be used in describing signal arc

length measured from a top support plate to the term used,
e.q., 1AV, 2AV, etc

20 LESS THAN 20% (this term

LS

18 made up of the characters
and "0") - it means the “range" of tube wall loss

v o
S £

from 1% to 19%

ADR ABSOLUTE DRIFT RESPONSE - a condition where the ab-
solute freguenciesn display drift into the ingdication plane
can at times be associated with 1GA

ANF - ANOMALY NOT FOUND - indicates that a nreviously
reported ANOMALY, from current inspection gdata or historical
data. is not found in the data Deing analyzed

ANR ANOMALY NOT REPORTABLE . indicates that an anomaly
condition exists in the data being analyzed that i1s below the

May 2, 19€1
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reportable criteria threshold for this specific Anspection
cen be used tO address anomalies called ar previous Lnspe
tions that are still detectable but tall below
criteria

urrent

BAD DATA (retest) the data for the specl
aAcceptable for analysis due to poor signal quall
e will be retested to the required extent

BLG BULGE the tube has been deformed outward to an
creasec glameter condition from that ' ¢ A
dismeter expected in that ares

in
nominal tube

COR CORROSION used aAn conjunction with avb geometry
analysis to describe that based on siynal characteristics,
corrosion of the support plate appears to exist

cubD COPPER DEPOSIT « the presence of copper deposits on
outside of the tube has been detected

the

DNT DENT the tube has been deformed inward ¢ a reduced
drameter condition from that of a nominal tube often

'

cated at an ainterface such as a tube support plate

A0

DI -~ DISTORTED INDICATION - a possible tube wall loss conda
tion that 18 ungquantifiable with & numeric percent call due

to the existing signal characteristics

DRI -~ DISTORTED ROLL TRANSITION INDICATION - a possible tube
wall loss condition that 18 unquarntifiable with a numeric
percent call due to the signal characteristics and 1s located
at the roll transition

DRY -~ DISTORTED ROL!. TRANSITION a roll transaition signal
that is abnormal due to rnossible indication influence but
that does not yetr display clear DRI characteristics - 1t 1is
noted for future reference

HAZ - EAT AFFECTED ZONE ~ used to ingdicate the presence of
the support plate heat treat zone - usually associateo with 2

length measurement
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16,

16.

17.

18.

19.

20.

21.

2e.

INC ~ INCOMPLETE - indicates that the test extent 18 incom-
plete ~ the actual extents, (CE-B) and/or (CE-E) do not meet
the extents specified for the tube-test in the (RE-B) and
(RE~E) fields

INF = INDICATION NOT FOUND ~ indicates that a previously
reported INDICATION, from current inspection data or histori-
cal data, is not found in the data being analyzed - also used
to address the case where a tube/signal is being retested for
positive identification (PID) and the retest data does not
show any signal present

INR ~ INDICATION NOT REPORTABLE - indicates that a very small
tube wall loss condition exists in the data being analyzed
that is below the reportable criteria threshold for this
specific inspection =~ can be used to address indications
called in previous inspections that are still detectable but
fall below current criteria

IR ~ JINCOMPLETE ROLL (sleeving) - condition where mandrel
*slips' downward during the hard-rolling process -~ reported
during sleeve geometry analysis

MAG -~ MAGNETITE -~ generally used in avb geometry analysas to
describe support plate conditions where, based on signal
characteristics, magnetite is believed to be present - mag-
netite may be related to the onset of corrosion and sub~
sequent denting

MAI = MULTIPLE AXIAL INDICATION - describes multiple axially
oriented indication signals from Rotating Pancake probe data

MBM - MANUFACTURING BUFF MARK - a tube wall loss condition
due to a tube marufacturing process step - generally a rela-
tively long and shallow loss area - remains constant and does
not present any operating problems for the tube - noted for
reference only

MC1 = MULTIPLE CIRCUMFERENTIALLY ORIENTED INDICATION -~
deacribes multiple circumferentially oriented indacation
signals from Rotating Pancake probe data

-5 - May 2, 1991
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23.

24.

25.

26.

27.

28,

29.

30,

MMB -~ MULTIPLE MANUFACTURING BUFF MARKS - multiple MBM's over
& length of tube - see definition above

NDD = NO DETECTABLE DEGRADATION =~ no tube wall loss or wall
integrity degradation has been detected

NNL = NEW NULL LENGTH - used to indicate the presence of the
support plate heat treal zone - usually associated with a
length measurement

NT = NO TEST (retest) - for this tube, there is no data
available for analysis on this data tape; however, the tube
ROW, COLUMN is encoded on the tape

NTE = NO TUBE EXPANSICN -~ used in analysis verification of
the full tubesheet expansion process to describe a condition
vhere the tubesheet is not expanded above the tack roll/lower
roll - generally used in S/G preservice inspections

PDS - PILGERING DRIFT SIGNAL - a drift in the absolute sig-
nals at random elevations and generally only in one leg of a
tube. These signals have been determined to result from the
tube Pilgering process: stopping the process, removing the ID
mandrel, loading a new tube hollow, reloading the ID mandrel,
and restarting the process. This results in a minor change in
the tube ID, approximately | to 1.5 mils on the diameter, and
thus a change in tube wall thickness when the OD is surface
ground. The signals always show an increase in wall thickness
(negative drift) but may exhibit & decrease in wall thickness
(positive orift) at the beginning of the signal. The signals
are always long, from several inches to several feet, depend-
ing on how long it takes the Pilger process to return to the
proper nominal ID.

PI - POSSIBLE INDICATION (retest) - generally used with BX1
analysis, sometimes with bobbin analysis - describes a poten-
tial tube wall loss condition signal that typically requires
& retest for erification - sometimes retested with a special
probe, €.¢g., MRPC, etc.

PIO - POSITIVE IDENTIFICATION - verification of a previously
reported tube ROW COL identifier and signal -~ achieved
through analysis of a second set of test data -~ typically

-6 = May 2, 1991
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used to verify pluggable tube saignals ANF 18 usegd t¢
gescribe the condition where a signal 18 |

wt detectable wupon
analysis of the second set of data

PLG PLUG the tube 1% olugged from previous maintenance

work and a plug has been visually verified as being N the
tudbe en

PLS POSSIBLE LOOSE PART any eddy current signal that
occurs in a section of tubing where such a saignal 18 not
expected These signals are typically located above the tog
of the tubesheet 1n a Tube near the periphery of the tube
oundle The tube signal may have dent, i1ndication, or we.
thinning characteristics This saignal may result from a

foreign object contacting the tube during plant operation. If

a foreign object is still near the tube it may be detectable
with a low freaquency

PTE PARTIAL TUBE EXPANSION used in analysis verification
of the full tubesheet expansion process to describe a condl
tion where less than 100% of the tubesheet 18 expanded
generally wused 1in 5/G preservice inspections this term 18
not to be used with the location of the expand transition
with respect to the top of tubesheat see TTH and TTL below

.

PTH - PARENT TUBE FLAW (sleeving) a flaw detected by
crosswound probe within the original tube (outside the
sleeve) reported Wuring sleeve Antegrity aAnalysis

PYN - PERMEABILITY VARIATION a variance in the tube per-
meability that produces a signal that can mask other signals
f interest

RST RESTRICTED indicates that the probe iListed in the
record would not physically pass the location specified

SAI - SINGLE AXIAL INDICATION -~ describes a single axially
oriented indication signal from Rotating Pancake probe data

SC1 . SINGLE CIRCUMFERENTIALLY ORIENTED INDICATION
deacribes a s2ingle carcumferentially oriented indication
gignal from Rotating Pancake probe data
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39.

40.

4]

42.

42

44,

45 .

46 .

47 .

SCM - SEE COMMENTS =~ instructs the reader to derive the
meaning of the record from the text phrases in the COMMENTS
field of the SUPERTUBIN data record - typically used for new
and non-standard analysis results, e.g., avb  geometry
analysis that car not be handled with existing terms in thais
document

SLF - SLEEVE FLAW (sleeving) - a flaw detected by crosswound
probe within an inserted sleeve - reported during sleeve
integrity analysis

SLG -~ SLUDGE - secondary side feedwater deposits typically
located on the top of the tubesheet and/or the top of support
plates or baffles

SOR -~ SQUIRREL (pluggable) - describes a specific class of
signals located in unexpanded tubesheet crevices that are
ungquantifiable with numeric percent values - can be as-
sociated with IGA

TIU - TUBE I.D. UNCERTAIN (retest) - indicates that the ROW
and/or COL identifier for a given tube is in doubt and that
the tube must be retested

TRN - TRANSITION - used in analysis verification of the full
tubesheet expansion process to describe the location of the
tube expansion transition with repspect to the top of
tubesheet and signifies an acceptable transition height -
generally used in S/G preservice inspections

YTH « TRANSITION TOO MIGH - used in analysis verification of
the full tubesheet expansion process to cescribe the location
of the tube expansion transition with respect to the top of
tubesheet - generally used in S/G preservice inspections

TTL = TRANSITION TOO LOW - used in analysis verification of
the full tubesheaet expansicn process to describe the location
of the tube expansion transition with respect to the top of
tubes-eet - generally used in S/G preservice inspections

UDS ~ UNDEFINED SIGNAL - a signal that in the analyst's
opinion does not at present represent tube wall loss - the
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signal is reported for future review purposes

48 XMR -~ EXTRA SLEEVE HARD ROLL (sleeving) - pertains to sleeve
analysis an” describes a situation where more than the
nominal numb, & hard rolls are detected

-9 - May 2, 1991
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LOCATION TERMS DESCRIPTION

TUBE END HOT and COLD
TOP OF ROLL HOT and COLD (tube end roll)
TSH, TSC TOP OF TUBESHEET HOT and COLD

BRI, BPC -~ BAFFLE PLATE HOT and COLD (in certain
series, e.g9., S1-F, 44«F, D, F, etc.)

SLEEVE LOCATIONS

LXH, LXC lower expansion hot/cold
LRH, LRC lower roll hot/cold
URM, URC -~ upper reoll hot/cold
UXH, UXC « upper expansion hot/cold
STH, STC - sleeve top hot/cold

M, ¥ - (# = NUMBER) of SUPPORT PLATE HOT and COLD, e.g.,
3H, 4C, 7H, etc

v

TH, TC = TANGENT POINT HOT and COLD (lccation just above top
support plate where bending begins)

AV1, AVZ, AV3, AV4, AVE, AVE, .. = ANTXI-VIBRATION BARS

Vid, V23 -~ used in AVB geometry analysis to refer to the two
AVE bars respectively

BuWl, BYZ2, BW3 - BAT WINGS ~ CE S/G'S
Vel, VS2, V&3 « VERTICAL STRAPS -~ CE S./G'S
UB ~ describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT

10 - May 2,
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PROBE TYPE CODE DESCRIPTION TABLE

DESCRIPTION

ECHORAM

ECHORAM

ECHORAM . -F SBM

ECHORAM “RPC/URPC /2XRP(C

ECHORAM - c=8Xx1

ZETEC xxx~SFRM
A-xxx~-BJRFM
B-xxx~-FHPH/MRPC U-BEND
Hot Probe

BC-xxxx (BX1 PROBE)

note " represents the numeric diameter
of the probe, e.9., 720, 680, etc

HA‘\,; t.", lqgl
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REPORY RECORD FIELD DESCRIPTIONS

LEG origin of the (est - S/G bowl the fixture was
when the test was conducted

ih

ROW. COL =~ COLUMN cube identifier numbers
dinate system

PLAN = & number reprrasenting & set or sets of test extents
and tube locations that define which tubes and what sections
of these tubes will be tested ¢

RE-B +~ REQUIRED BEGIN TEST « tube location where the tape
recorder is to be turned on and the test 18 to begain
defined by PLAN

RE-E ~ REQUIRED END TEST tube location where the tape
recorder is to be turned off and the test 18 to end

typa
cally one of the tube ends - defined by PLAN

CE-B - COMPLETYED BEGIN TEST - tube location where the test
actually began - tape recorder turned on

CE~E - COMPLETED END TEST - tube location where the test
actually ended - tape recorder turned off

PROBE ~ diameter of probe used in test

TYPE ~ characzters representing the TYPE of PROBE used, e.9.,
BBM, SFRM, etc

IND = INDICATION - character codes and numerics that repre-
sent the analysis results of the data for thu tube, e.¢
NDD, 26%, etc. ~ this is the key field in the data recor~”

LOCN - LOCATION - the location in the tube of tha INDICATION
called
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12. INCHI -~ distance above or below LOCATION where the INDICATION
is found

13. INCHZ2 =~ typically the distance above INCHI that a particular
INDICATI N extends &8 in a copper deposit extending over a
portion of a tube above a support plate - in special cases,
INCHZ may reprosent other measurements as in F Star, and
Cracking algorithm applications

14. CHAN - CHANNEI « describes the data channel used in determin-
ing the indication value listed in the INDICATION field

16. VOLTS and DEG - DEGRSES ~ these describe the sinnal charac-
teristics of the analysig result in the INDICATION field

16. NILS - thousandths of inches - used for tube dimension infor-
mation, e.¢., denting studies

17. TAPE - sequential number of the data cartridge containing the
data that the INDICATION was called rrom

18. ANAL =~ ANALYST INITIALS - the initials of the analyst who
analyzed the data reported in this record

19. COMMENTS -~ holds S0 character phrases that provide further
me’ ing to the INDICATION in the record, e.g., retest extent
remarks, etc.

INDICATION TERM DESCRIPTIONS

The following are brief descriptions of the terms that can
be found in the INDICATION field of SUPERTUBIN data records.
These terms generally impart the key meaning to the data record.
This meaning is supported by information in the other fields.
These descriptions are not intended to be comprehensive from a
technical analysis point of view. For further information con-
cerring the meaning and use of these terms, you may consult the
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lead analyst on the Job or the kastinghouse data

analysis
guidelines.

it is important te note the following definitions of ternms
used in these geacripraions

ANCMALY ~ A REPORTED TUBE CHARACTERISTIC THAT DOES NOT DEPICT POSSIBI
TUBE WALL LOSS OR TUBE WALL INTEGRITY DEGRADATION, £.G 0,

. »

INDICATION =~ AN ANALYSIS RESULT THAT DERPICTS A POSSIBLE TUBE WALL
LOSS CONDITION OR TUBE WALL INTEGRITY DEGRADATION

DEFECT - AN INDICATION WHOSE VALUE EQUALS OR EXCEEDS AN ESTABLISHED

PLUGGING LIMIY

0AV, 1AV, 2AV, RAV - # OF AVBS PRESENT =~ describes how
many avb tube intersection signals were detected during avd
geometry analysis - can also be used in describing signal arc
length measured from a top support plate to the term used,
e.¢ , 1AV, ZAV, etc

<20 - LESS THAN 20% - (this tera 18 nade up of the characters
nge Qe and *0") ~ it means the “range" of tube wall loss
from 1% to 19%

ADR - ABSOLUTE ORIFT RESPONSE - a condition where the ab-
solute fregquencies display drift into the indication plane -
can at times be associated with IGA

ANF - ANOMALY WOT FCUND - indacates that a previously
veported ANOMALY, from current inspection data or historicel
data, is not found in the data being analyzed

ANR =~ ANOMALY NOT REPORTABLE -  indicates that an ancnmaly
condition existe in the data being analyzec that is below the

May 2, 193!
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reportable criteria thresholo {or this specific inspection
can be used to address anomalies called in previow.

tiong that are stil]l detectable but fall
criteria

inspec-
below current

BDA - BAD DATA (retest) the data for the specified tube

is
not acceptable for analysis due to poor saignal gquality the
tube will be retested to the required extent

BLG - BULGE -~ tne tube has been deformed outward to an in

creased diameter concdition from that of a

nominal tube
diameter expected in tFr "t area

COR =~ CORMMSTM™ - u in conjunction with avb geometry
analysis to describe that based on signal characteristics,
corrosior of the support plate appears to exist

CUD - COPPEW DEPOSIT - the presence of copper deposits on the
outside of the tube has been detected

DNT = DENT =~ the tube has been deformed inward to a reduced
diameter condition from that of a nominal tube

often lo-
cated at an interface such as a tube support plate

DI ~ DISTORTED INDICATION - & possible tube wall loss condai-
tion that ie unguantifiable with a numeric percent call due
to the existing signal characteristics

DRI ~ DISTORTED ROLL TRANSITION INDICATIOM - s possible tube
wall loses condition that 18 unguantif_.able with a numeric

percent call due to the signal characteristics and 13 located
at the roll transition

DRT - DISTORTED ROLL TRANSITION - a roll transition saignal
that is abnormal due to possible indication influence but
that does not yet Jdisplay clear DRI characteristics - it 1is
noted for future reference

HAZ ~ HEAT AFFECTED ZONE - used to indicate the presence of
the support plate heat treat zone - usually associated with a

length measur-ement

4 - May 2, 1991
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» 15, INC - INCOMPLETE - indicates that the test extent 218 in~onm-
plete -~ the actual extents, (CE~8) and/or (CE-E) do not meet
the extents specified for the tube-test an the (RE-B) ano

. (RE-E) fields
16. INF -  INDICATION NOT FOUND =~ indicates that a previously
reported INDICATION, from current inspection data or histo

cal data, is not feound in the data being analyzed - also used
to address the case where a tube/signal is being retested for
positive identification (PIV) and the retest data does not
show any signal present

17. INR =~ INDICATION NOT REPORTABLE ~ indicates that a very small
tube wall loes condition exists in the data being analyzed
that is below the reportable criteria threshold for thas
specifaic inspection - can be used to address indications

called in previous inspections that are st.l]l detectable but
fall below current criteria

18. IR INCOMPLETE ROLL (sleeving) - condition where mandrel
*slips" downward during the hard-rolling process - reported
during sleeve geometry analysis

1G. MAG =~ MAGNETITE - generally used in avb geometry analysis to
describe support plate conditions where, based on signal
characteristics, magnetite i8 believed to be present - mag-
netite may be related to the onset of corrosion and sub-
sequent denting

20. MAI -~ MULTIPLE AXIAL INDICATION - describes multiple axially

oriented indication signals from Rotating Pancake probe data

21. MBM - MANUFACTURING BUFF MARK - a tube wall loss condition
due to a tube manufacturing process step - generally a rela-
tively long and shallow loss area - remains constant and does
not present any operating problems for the tube - noted for
reference only

22. MCI « MULTIPLE CIRCUMFERENTIALLY ORIENTED INDICATION -
describes multiple circumferentially oriented indication
signals from Rotating Pancake probe data
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23.

24

26.

28.

29.

30.

MMB - MULTIPLE MANUFACTURING BUFF MARKS - multiple MBlM's over
a length of tube - see definition above

NOD =~ NO DETECTABLE DEGRADATION - no tube wal) loss ~r wall
integrity degradation has been detected

. NNL = NEW NULL LENGTH - used to indicate the presence of the

support plate heat treat zone - usually associated with a
length measurement

NT = NO TEST (retest) - for this tube, there 1s noc data
available for analysis on this data tape; however, the tube
ROW, COLUMN 1is encoded on the tape

. NTE =~ NO TUBE EXPANSION - used in analysis verification of

the +tull tubesheet expansicn proress to describe a condition
where the tubesheet is not expanded above the tack roll/lower
roll - generally uzed in S/G preservice insp ctions

PDS - PILGERING DRIFT SIGNAL - a drift in the absolute sig-
nals at random elevations and generally only in one leg of a
tube. These signales have been determined to result from the
tube Pilgering process: stopping the process, removing the ID
mandrel, loading a new tube hollow, relocading the ID mandrel,
and restarting the process. This results in a minor change in
the tube ID, approximately 1 to 1.5 mils on the diameter, and
thus a change in tube wall thickness when the 0D is surface
ground. The signals always show an increase in wall thickness
(negative drirt) but may exhibit a decrease in wall thickness
(positive drift) at the beginning of the signal. The signals
are alwaye long, from several inches to several feet, depend-
ing on how long it takes the Pilger process to return to the
proper nominal ID.

PI - POSSIBLF INDICATION (retest) - generally used with 8X1
analysis, sometimes with bobbin analysis - describes a poten-
tial tube wall loss condition signal that typically requires
a retest for verification - sometimes retested with a special
probe, e.g., MRPC, etc.

PID - POSITIVE IDENTIFICATION - verification of a previocusly
reported tube ROW COL identifier and signal -~ achieved
through analysis of a second set of test data - typically

- B May 2, 1991
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31.

32.

33.

34.

35.

36.

37.

38.

used to verify pluggable (ube signals - INF 1s used to
describe the condition where a signal is not detectable upon
analysis of the second set of data

PLG - PLUG =~ the tube is plugged from previous maintenance
work and a plug has been visually verified as bheing 1in the
tube end

PLP -~ POSSIBLE LOOSE PART =~ any eddy current signal that
occurs in a section of tubing where such a signal 1s not
expected. These signals are typically located abocve the top
of the tubesheet in a tube near the periphery of the tube
bundle. The tube signal may have dent, indication, or wear
thinning characteristics. This signal may result froe a
foreign object contacting the tube during plant operation. If
a foreign object is still near the tube it may be detectable
with a low frequency.

PTE - PARTIAL TUBE EXPANSION - used in analysis verification
o the full tubesheet expansion Drocess to describe a zondi-
tion where less than 100X of the tubesheet is expanded -~
generally wused in S/G preservice inspections - this term is
not to ba used with the location of the expand transition
with respect to the top of tubesheet - see TTH and TTL below

PTF - PARENT TUBE FLAW (sleeving) - a flaw detected by
crosswound probe within the original tube (outside the
sleeve) - rcported during sleeve integrity analysis

PVN - PERMEABILITY VARIATION - a variance in the tube per-
meability that produces a signal that can mask other signals
of interest

RST - RESTRICTED - indicates that the probe listed in the
record would not physically pass the location specified

SAI ~ SINGLE AXIAL INDICATION - describes a single axially
oriented indication signal from Rotating Pancake probe data

SCI - SINGLE CIRCUMFERENTIALLY ORIENTED INDICATION -~
describes a single carcumferentially oriented indication
signal from Rotating Pancake probe data .
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SCM - SEE COMMENTS - iNnstructs the reader to derive the
meaning of the record from the text phrases in the COMILmNIS
field of the SUPERTUBIN data record - typically used for n
and non-standard analysis results, e g., avb geomety
analysis that can not be handled with existing terms in tha
documant

SLF SLEEVE FLAW (sleeving) & flaw detected by crosswound
probe within an inserted eleeve - reported

€ auring sleeve
integrity analysis

SLG - SLUDGE - seconcdary side feedwater deposits typicall
located on the top of the tupesheet and/or the top of
plates or baffles

H
asaupport

SOR - SQUIRRCL (pluggable) - describes a specific class of
signals located in unexpanded tubesheet crevices that are
urquantifiable with numeric percent values can be
sociated with IGA

as~

TIU - TUBE I.C UNCERTAIN (retest) - indicates that the
and/or COL identifier for a given tube 18 i1n doubt
the tube mus: bhe retested

R ) "

angd oinvat

TRN - TRANSITION - used in a18 verification of the full
tubesheet expansion process describe the location of the
tube expansion transitlior - repspect to the top of

tubeasheet and signifies an acceptable transition height
generally used in S/G preservice inspections

TTH = TRANSITION TOO HIGH - used in analysis verification of
the full tubesheet expansion process to describe the location
of the tube expansion transition with respect to the top of
tubeaheet - generally used in S/G preservice Jinspections

TTL = TRANSITION TOO LOW - used in analysis verification of
the full tubesheet expansion process to describe the locataion
of the tube expansion transition with respect to the top of
tubeshuet - generally used in $S/G preservice inspections

| &

UNDEFINED SIGNAL - & signal that in the
on does not At present repreaent tube wall
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48 .

signal is reported for future review purposes

XHR -~ EXTRA SLEEVE HARD ROLL (sleeving) - pertains to sleeve
analysis and describes a situation where more than the
nominal number of hard rolls are detected

- g - May 2, 1991
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LOCATION TERMS DESCRIPTION

TERMS :

1.

10.

11.

12,

TEH, TEC - TUBE END HOY and COLD

TRH, TRC ~ TOP OF ROLL HCY and COLD (tube end rsll)

. TSH, TSC - TOP OF TUBESHEET HOT and COLD

. BPH, BPC - BAFFLE PLATE HOT and COLD - (in certain S/G

series, e.g., S1-F, 44-F, D, F, etc.)

. SLEEVE LOCATIONS

LXH, LXC - lower expansion hot/cold
LRH, LRC - lower roll hot/cold
URH, URC =~ upper rell hot/cold
UXH, UXC -~ upper expansion hot/celd
STH, STC ~ sleeve top hot/celd
. UH, #C -~ (# = NUMBER) of SUPPORT PLATE HOT and COLD, e.g.,

34, 4C, 7H, etc

. TH, TC = TANGENT POINT HOT and COLD (location just above top

support plate where bending begins)
AV1, AV2, AV3, AV4, AVE, AVE, ... - ANTI-VIEBRATION BARS

Vid4, V23 - used in A\B geometry analysis to refer to the two
AVB bars respectively

BWl, BW2, BW3 ... ~ BAT WINGS - CE S/G'S
V81, V82, VS3 ... -~ VERTICAL STRAPS - CE S/G'S
U8 - describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT

- 10 - May 2, 1991
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l PLATE COLD

3 PROBE TYPE CODE DESCRIPTION TABLE

CODE DESCRIPTION

E8 ECHORAM -~ xxx~BBM(S)

EJ ECHORAM =~ xxx~BJFM

EF ECHORAM -~ xxx-FSBK

ER ECHORAM -~ x«£x=RPC/URPC/2XRPC

E8 ECHORAM -~ xxx-8X1

28 ZETEC - A-xxx~SFRM

ZJ) ZETEC - A-xxx-BIRFM

ZR ZETEC - Bxxx~FHPH/MRPC U~-BEND
i ZW ZETEC - Hot Probe
v ZB ZETEC - BC-xxxx (BX1 PROBE )

note: *xxx" represents the numeric diameter
of the probe, e.g., .720, 680, etc

END

- 4% - May 2, 1991
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10.

11.

REPORT RECORD FIELD DESCRIPTIOi:

LEG =~ origin of the test - the S/G bowl the fixture was in
when the test was conducted

., ROW, COL -~ COLUMN - tube identifier numbers - an X-Y coor-

dinate system

. PLAN - a number representing a vet or sets nf test extents

and tube Jocations that define which tubes and what sections
of these tubes will be tested »

. RE~B - REQUIRED BEGIN TEST - tube location where the tape

recorder is to be turned on and the test 1is to begin -
defined by PLAN

. RE~FE - REQUIRED END TEST =~ tube location where the tape

recorder is to be turned off and the test is to end; typi-
cally one of the tube ends - defined by PLAN

. CE-B ~ COMPLETED BEGIN TEST - tube location where the test

actually began - tape recorder turned on

. CE~E = COMPLETED END TESY -~ tube location where the test

actually ended ~ tape recorder turned off

. PROBE ~ diameter of probe used in test

. TYPE - characters representing the TYPE of PROBE used, e.g.,

BBM, SFRM, etc.

IND - INDICATION - character codes and numerics that repre-
sent the 2ralysis results of the data for the tube, e.g.,
NDD, 25%, etc. - this is the key field in the cata record

LOCN - LOCATION - the location in the tube of the INDICATION
called

i May 2, 1991
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INCHL ~ cistance above ur below LOCATION where the INDICATION
18 found

INCH2 =~ typically the cistance above INCHI that a particular
INDICATION extends ae in a copper deposit extending over a
portion of a tube above a support plate - in special cases,
INCHZ may represent other measurements as in F Star, and
Cracking algorithm applications

CIAN =~ CHANNEL - describes the data channel used in determin-
ing the indication value listed in the INDICATI.  field

VOLTS and DEG -~ DEGREES -~ these describe the signal charac-
teristics of the analysis result in the INDICATION field

MILS - thousandths of inches - used for tube dimension infor-
mation, e.g., denting studies

TAPE - sequential number of the data cartridge containing the
sata that the INDICATION was called from

ANAL - ANALYST INITIALS - the initials of the analyst who
analyzed the data repor.:d in this record

COMMENTS - holds 50 character phrases that provide further
AT

meaning to the INDIC
remarks, etc

ION in the record, e.g., retest extent

INDICATION TERM DESCRIPTIONS

The following are brief descriptions of the terms that can
be found in the INDICATION field of SUPERTUBIN data records.
These terms generally impart the key meaning to the data record
This meaning is supported by information in the other fields
These descriptions are not intended tc¢ be comprehensive from a
technical analysis point of view. For further information : con-
cerning the meaning and use of these terms, you may consult the

May 2, 1991
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lead analyst on the Job or the Westinghouse data analysis
guidelines.

It is important to note the following cefinitions of terms
used in these descriptions:

ANOMALY - A REPORTED TUBE CHARACTERISTIC THAT DOES NOT DEPICT POSSIB
TUBE WALL LOSS OR TUBE WALL INTEGRITY DEGRADATION, E.C., D

INDICATION - AN ANALYSIS RESULT THAT DEPICTS A POSSIBLE TUBE WALL
LOSS CONDIT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>