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/ \ C:mm:nwealth Edison
l' , i d 1400 Opus Plac3

- \ ' ' / Downers Grove, libnois 60515-

%./
April 6,1992*

Mr A. Bert Davis -
Replonal Administrator
U.S. Nuclear Regulatory Commission

- Reg' ion 1111

799 Roosevelt Road
Glen Ellyn,11 60137

Subject: Ceco Braidwood Unit 1 First Outage
Steam Generator Inservice Inspection Results

-

NRC Dochet No. 50-456

Dear Mr. Davis:

Attached is the report of the Steam Generator Eddy Current Examination
performed at Braidwood Station, in accordance with Braidwood Technical
Specification 4.4.5.5.b 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 coil inspection with
the remainder of the tubes being inspected through the U-Bend from the hot leg side.
A rotating pancake coil was used to confirm and characterize all distorted indications

- found through the bobbin examinations.

Attached is a report summarizing the inspection results, included in the
report are indication lists and maps, a guide to abbreviations used in the indication list,
and a list of certified personnel performing the eddy current examinations.

-If there are any questions regarding this information, please contact this

Sincerely,

pm
T.W. Simpkin

Nuclear Licensing Administrator

Attachment

cc: R. Pulsifer - NRR
B. Clayton - Rill
Resident inspector - Braidwood
NRC Document Control Desk

9204140292 920406
PDR ADOCK 0500o456
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BRAIDWOOD UNIT 1 SECOND REFUELING OUTAGE

STEAM GENERATOR INSERVICE INSPECTION RESULTS
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1.0 INTRODUCTION
.

Braidwood Unit 1 is a four loop PWP with four'

Westinghouse Model D-4 steam generator . There are 4,578
tubes in each generator. The tubes are Inconel 600 U-tubes
with outside diameter of 0.750 in, and a nominal thickness of
0.043 in.

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 Braidwood Station
Technical Specification 3/4.4.5 and 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 leg 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 frequencies of 550 Khz, 300 Khz, 130
Khz, Land 10 Khz. Approximately 300 tubes in Rows 1, 2, and 3

-

were 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. per 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
hotclegs 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

.
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eddy current data by Westinghouse. Fourty four tubes were
plugged as result of eddy current examination indications
found during this refuel outage. In general, the indications
were 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 all
DI's and percent calls at TSP's were conducted and the
indication dispositioned on the basis of tLL RPC results.
All indications from RPC were-characterized either NDD(no
detectable degradation), SAI(single axial indication) or
MAI(multiple axial indication). The table below is a summary
of the indications found and tubes plugged during this
outage.

STEAM GENERATOR A. B C D

INDICATIONS > 40% THRU-WALL 2 2 1 0

INDICATIONS 20 - 39% T-W 9 3 7 9

INDICATIONS < 20 % T-W 3 5 1 0

SAI 6 0 17 4
._.

-MAI 2 0 0 0

TUBES PLUGGED 10 1 19 4

A tube was mistakenly plugged in 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 examination results
are included in the Appendix section of this report.

| . .. .
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;

REPORT RECORD FIELD DESCRIPTIONS

.

origin of the test - the S/G bowl the fixture was in1. LEG -

when the test was conducted

2. ROW, COL - COLUMN - tube identifier numbers - an X-Y coor-
dinata system

a number representing a set or sets of test extents3. PLAN -

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

REQUIRED BEGIN TEST - tube location where the tape4. RE-B -

recorder is to be turned on and the test is to begin '-

defined by PLAN

tube location where the tapeREQUIRED END TESTS. RE-E --

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

COMPLETED 9EGIN TEST - tube location where the test6. CE-B -

actually began - tape recorder turned on

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

B. PROBE - diameter of probe used in test '*

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

BBM, SFRM, etc.

10. IND - INDICATION - character codes and numerics that repre-

sent the analysis results of the data for the tube, e.g.,

NDD, 25%, etc. - this is the key field in the data record

11. LOCN - LOCATION - the location in the tube of the INDICATION

( called

-1- hay 2, 1991 !
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_

_

12. INCH 1 - distance above or below LOCATION where the INDICATION
is found - - -

13. INCH 2 - typically the distance above INCH 1 that a particular
INDICATION extends as in a copper deposit extending over a
portion of a tube above a support plate - in special cases,
INCH 2 may represent other measurements as in F Star, and -:
Cracking algorithm applications um

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

_

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

16. HILS - thousandths of inches - used for tube dimension 2nfor-
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

19. COMMENTS holds S0 character phrases that provide further-

meaning to the INDICATION in the record, e.g., retest *xtent
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-
cerning the meaning and use of these terms, you may consult the

-2- 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 definitions of terms
used in these descriptions:

ANOMALY - A REPORTED TUDE CHARACTERISTIC THAT DOES NOT DEPICT POSSIB:
TUBE WALL 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 Vt. . EQUALS OR EXCEEDS AN ESTABLISHED
PLUGGING LIMIT

TERHS:

describes how1. 0AV, 1AV, 2AV, BAV - # OF AVBS PRESENT -
...

many avb tube intersection signals were detected during avb
geometry analysis - can also be used in describing signal are
length measured from a tnp support plate to the term used,

e.g., 1AV, 2AV, etc.

2. <20 - LESS THAN 20% - (this term is made up of the characters
"<" ,."2", anJ "0" ) - it means the * range" of tube wall loss
from 1% to j9%

3. ADR - ABSOLUTE DRIFT RESPONSE - a condition where the ab-

molute frequencies display drift into the indication plane -
can at times be associated with IGA

indicates that a previously4 ANF - ANOMALY NOT FOUND -

reported ANOMALY, from current inspection data or historical
data, is not found in the data being analyzed

indicates that an anomalyS. ANR - ANOMALY NOT REPORTABLE -

condition exists in the data being analyzed that is below the
.

-3- May 2, 1991
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.

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

6. GDA - BAD DATA (retest ) - the data for the specified tube is
not acceptable for analysis due to poor signal quality - the
tube will be ratested to the required extent

~

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

8. CDR - CODROSION - used in conjunction with avb geometry
analysis to describe that based on signal characteristics,
corrosion of the support plate appears to exist

9. CUD - COPPER DEPOSIT - the presence of copp r deposits on the
outside of the tube has been detected

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

11. DI - DISTORTED INDICATION - a possible tube wall loss condi-
tion that is unquantifiable with a numeric percent call due
to the existing signal characteristics

1_2. DRI - DISTORTED ROLL 1RANSITION INDICATION - a possible tube
wall loss condition that is unquantifiable with a numeric
percent call due to the signal characteristics and is located
at the roll trantition

13. 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 - it is
noted for future reference

HEAT AFFECTED ZONE - used to indicate the presence of14. HA2 -

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

-4- May 2, 1991
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15. INC - INCDMPLETE - indicates that the test extent is incom-
plate - the actual extents, (CE-B) and/or (CE-E) do not meet
the extents specified for the tube-test in the (RE-0) and
(RE-E) fields

INDICATION NOT FOUND - indicates that a previously16. INF -

rerorted 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 ratested for
positive identification (PID) and the retest data does not
show any signal present

17. 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

can be used to address indicationsspecific inspection -

called in previous inspections that are still detectable but

fall below current criteria

INCOMPLETE ROLL ( sleeving ) - condition where mandrel18. IR -

reportedslips" downward during the hard-rolling processa -

during sleeve geometry analysis

19. MAG - MAGNETITE - generally used in avb geometry analysis 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

20. MAI - MULTIPLE AXIAL INDICATION - describes multiple axially

.
oriented indication signals from Rotating Pancake probe data

21. MBH - 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

referen> $ only
.

HULTIPLE CIRCUHFERENTIALLY ORIENTED INDICATION22. MCI -
-

describes multiple circumferential19 oriented indication
signals from Rotating Pancake probe data

.

-5- May 2, 1991
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,

23. HMB - HULTIPLE MANUFALTURING BUFF HARKS - multiple HBM's over
- a length of tube - see definition above

24. NDD NO DETECTABLE DEGRADATION - no tube wall loss or wall-

integrity degradation has been detected

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

26. 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

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

28. 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 rostarting 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 OD is surface
ground. The signals always show an increase in wall thickness
(negative drif t ) but may exhibit a decrease in wall thickness
(positive drif t ) at the beginning of the signal. The signals
'are always long, from several inches to sevenal feet, depend-
ing on how long it takes the Pilger process to return to the
proper nominal ID.

29. PI - POSSIBLE INDICATION ( retest ) - generally used with 8X1
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.g., HRPC, etc.

30. PID - POSITIVE IDENTIFICATION - verification of a previously
reported tube ROW COL identifier and signal - achieved

typicallythrough analysis of a second set of test data -

-6- May 2, 1991
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used to verify pluggable tubs signals INF is used to-

descrioe the condition where a signal is not detectable upon
analysis of the second set of data

the tube is plugged from previous maintenancePLUG31. PLG - -

work and a plug has been visually verified as being in the

tube end

POSSIBLE LOOSE PART - any eddy current signal that32. PLP -

occurs in a section of tubing where such a signal im not
expected. These signals are typically located above the top
of the tubesheet in a tuba near the periphery of the tube
bundle. The tube signal may have dent, indication, or wear
thinning characteristics. This signal 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 frequency.

33. PTE - PARTIAL TUBE EXPANSION - used in analysis verification
of the full tubesheet expansion process to describe a conda-
tion where less than 100% of the tubesheet is expanded -

generally used in S/G preservice inspections - this term is
not to be used with the location of the expand transition
with respect to the top of tabenheet - see TTH and TTL below

a flaw detected byPARENT TUBE FLAW (sleeving)34. PTF --

crosswound probe within the eriginal tube (outside the
sleeve) - reported during sleeve integrity analysis

PERMEABILITY VARIATION - a variance in the tube per-3S. PVN -

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

-

indicates that the probe listed in theRESTRICTED36. RST --

record would not physically pass the location specified

37. SAI - SINGLE AXIAL INDICATION - describes a single axial 19
oriented indication signal from Rotating Pancake probe data

SINGLE CIRCUMFERENTIALLY ORIENTED INDICATION38. SCI --

describes a aingle circumferentially oriented indication
signal from Rotating Pancake probe data

-7- May 2, 1991 )
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_

39. SCH SEE CCHMENTS instructs the reader to derive the- -

meaning of the record from the text pt.-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

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

integrity analysis

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

42. SOR SQUIRREL (plugeable) - describes a specific class of-

signals located in unexpanded tubesheet crevices that are
unquantifiable with numeric percent values can be as--

sociated with IGA

43. 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

44. 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

45. TTH - TRANSITION TOO HIGH - used in analysis ~~ verification of
the full tubesheet expansion process to describe the location
of the tube expansion trans2 tion with respect to the top of
tubesheet - generally used in S/G preservice inspections

46. 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-tap of
tubesheet - generally used in S/G preservice inspections

47. UDS - UNDEFINED SIGNAL - a signal that in the analyst's
opinion does not at present represent tube wall loss - the

-8- May 2, 1991
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i

!
i

signal is reported for future review purposes i

.

,

48. XHR - EXTRA SLEEVE HARD ROLL (sleeving) - perta2ns to sleeve
analysis and describes a situation where more than the
nominal number of hard rolls are detected

,

.:
.

b

:

.
.

m,
_

, .. c. ...

i

.i

|
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LOCATION TERMS DESCRIPTION
-

.

!

:

. TERMS: ;

1. TEH, TEC - TUBE END HOT and COLD

2. TRH, TRC - TOP OF ROLL HOT and COLD ( tube end roll) !

-3. TSH, TSC - TOP 0F TUBESHEET HOT and COLD

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

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

S. SLEEVE LOCATIONS

LXH, LXC - lower expansion hot / cold i

LRH, LRC - lower roll hot / cold
URH,:URC - upper roll hot / cold
UXH, UXC upper expansion hot / cold
STH, STC - sleeve top hot / cold

6.'#H, #C ( # = NUMBER ) of SUPPORT PLATE HOT and COLD, e.g. ,-

3H, 4C,_7H,;etc
--

, .

7. TH, ~ TC - TANGENT POINT HOT .and COLD (location just above top
support plate where bending _begins)

,

8. AV1, AV2, AV3,.AV4, AVS, AV6, ... - ANTI-V.tBRATION BARS-

9. V14, V23 - used in AVB_ geometry analysis to refer to the two
AVB bars respectively

10.-BW1,- BW2, BW3 ... - BAT WINGS - CE S/G'S

11. VS1, VS2, VS3 ... - VERTICAL STRAPS - CE S/G'S

12. UB - describes area from TOP SUPPORT PLATE HOT to TOO SUPPORT

- 10 - May 2, 1991
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PLATE COLD

PROBE TYPE CODE DESCRIPTION TABLE
=

CODE DESCRIPTION

EB ECHORAM xxx-BBH( S )- =

EJ ECHORAM xxx-DJFH -

-

EF ECHORAM xxx FSBN-

ER ECHORAM xxx-RPC/URPC/2XRPC-

EB ECHORAM xxx-8X1-

.

ZS 2ETFC A-xxx-SFRH-

ZJ ZETEC A-xxx-DJRFH-

2R ZETEC B-xxx-FHPH/MRPC U-RENO-

ZW ZETEC Hot Probe-

28 ZETEC DC xxxx (8X1 PRDBE)-

,

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

END

- 11 - May 2, 1991
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REPORT RECORD FIELE DESCRIPTIONS

origin of the test - the S/G bowl the fixture was in1. LEG -

when the test was conducted

2. ROW, COL - COLUMN - tube identifier numbers - an X- Y coor-
dinate system

a number representing a set or sets of test extents3. PLAN -

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

REQUIRED BEGIN TEST - tube location where the tape4. RE-B -

recorder is to be turned on and the test is to begin -

defined by PLAN

tube location where the tapeREQUIRED END TESTS. RE-E --

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

CFtPLETED BEGIN TEST - tube location where the test6. CE-B -

actually began - tape recorder turned on

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

8. PROBE - diameter of proba used in test
'

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

BBM, SFRM, etc.

10. IND - INDICATION - character codes and numerics that 'repre-

sent the analysis results of the data for the tube, e.g. ,
NDD, 25%, etc. - this is the key field in the data record

11. LOCN - LOCATION - the location in the tube of the INDICATION
( called

-1- May 2, 1991
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12. INCH 1 - distance above or below LOCATION where the INDICATION
- is found

73. INCH 2 - typically the diwtance above INCH 1 that a particular
INDICATION extends as in a copper deposit extending over a

portion of a tube above a support plate - in special cases,
INCH 2 may represent other measurements as in F Star, and
Cracking algorithm applications

14. CHAN - CHANNEL - describes the data channel used in determin- 1

ing the indication value listed in the INDICATION field i

1S. 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

holds S0 character phrases that provide further-19. COMMENTS -

meaning to the INDICATION in the record, e.g., ratesc- 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 ger.arally 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-

carning the meaning and use of these terms, you may consult the

-2- 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 definitions of terms
used in these descriptions:

AN0 HALY - A REPORTED TUBE CHARACTERISTIC THAT DOES NOT DEPICT POSSIBL
TUBE WALL LOSS OR TUBE WALL INTEGRITY DEGRADATION, E.G., 0,

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

DEFECT - AN INDICATION WHOSE VALUE EQUALS OR EXCEEDS AN ESTABLISHED
PLUGGING LIMIT

TERHS:o

describes how1. 0AV, 1AV, 2AV, ... BAV - # OF AVBS PRESENT -

many avb tube intersection signals were detected during avb
geometry analysis - can also be used in describing signal are
length measured from a top support plate to the term used,

e.g., 1AV, 2AV, etc.

2. <20 - LESS THAN 20% - ( this term is made up of the characters
"<" "2", and "0") - it means the " range" of tube wall loss

,

_ from 1% to 19%

3. ADR - ABSOLUTE DRIFT RESPONSE - a condition where the ab-

solute frequencien display drift into the indication plane -
can at times be associated with IGA

indicates that -a previously4. ANF - AN0 HALY NOT FOUND -

reported- ANOMALY, from current inspection data or historical
data, is not found in the data being analyzed

indicates that an anomalyS. ANR - ANOMALY NOT REPORTABLE -

condition exists in the data being analyzed that is below the

-3- May 2, 1991
!
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reportable criteria threshold for this specific inspection -
can be used to address anomalies called in previous inspec-

tions that are still detectable but fall below current
criteria

6. DDA - BAO DATA ( retest ) the data for the specified tube is-

not acceptable for analysis due to poor signal quality - the
tube will be ratested to the required extent

7. BLG - BULGE - the tube has been deformed outward to an in-
creased diameter condition from that of a nominal tube
diameter expected in that area

8. COR - CORROSION - used in conjunction with avb geometry
analysis to describe that based on signal characteristics,
corrosion of the support plate appears to exist

9. CUD - COPPER DEPOSIT - the presence of copper deposits on the
outside of the tube has been detected

10. 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

11. DI - DISTORTED INDICATION - a possible tube wall loss condi-
tion that is unquantifiable with a numeric percent call due
to the existing signal characteristics

12. DRI - DISTORTED ROLL TRANSITION INDICATION - a possible tube
wall loss condition that is unquar.tifiable with a numeric
percent call due to the signal characteristics and is located
at the roll transition

13. DRT - DISTORTED ROLL TRANSITION - a roll transition signal
that is abnormal due to teossible indication influence but
that does not yet display clear DRI characteristics - it is
noted for future reference

.; EAT AFFECTED ZONE used to indicate the presence of14. HA7 -
.

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

-4- May 2, 1991
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15. INC - INCOMPLETE - indicates that the test extent is incom-
plate - the actual extents, (CE-0) and/or (CE-E) do not meet
the extents specified for the tube-test in the (RE-0) and
(RE-E) fields

INDICATION NOT FOUND - indicates that a previously16. INF -

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
posi*ive identification (PID) and the retest data does not
show any signal present

17. 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

can be used to address indicationsspecific inspect. ion -
,

called in previous inspections that are still detectable but

fall below current criteria

INCOMPLETE ROLL ( sleeving ) - condition where mandrel18. IR -

reportedslips" downward during the hard-rolling processa -

during sleeve geometry analysis

19. MAG - MAGNETITE - generally used in avb geometry analysis to
describe support plate conditions where, based on signal
characteristics, magnetite is believed to be present - mag-
natite 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. HOM - MANUFACTURING BUFF HARK - 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 tuba - noted for
reference only

MULTIPLE CIRCUHFERENTIALLY ORIENTED INDICATION22. MCI -
-

describes multiple circumferential19 oriented indication
signals from Rotating Pancake probe data

-5- May 2, 1991
.
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23. MMB - MULTIPLE MANUFACTURING BUFF MARKS - multiple MBM's over
a length of tube - see definition above

NO DETECTABLE DEGRADATION - no tube wali loss or wall24. NDD -

integrity degradation has been detected

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

26. 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

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

28. 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 10 mandrel,
and-restarting the process. This results in a minor change ~in
the tube ID, approximate 1W L to 1.S 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 drif t)- but may exhibit a decrease in wall thickness
(positive drif t ) at the beginning lof- 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 t~o the
proper nominal ID.

29. - 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
a retest for .arification - sometimes ratested with a special
probe, e.g., MRPC, etc.

30. 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-

-6- May 2, 1991
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i*dF is used toused to verify pluggable tube signals -

describe the condition where a signal is not detectable upon
analysis of the second set of data

PLUG - the tube is plugged from previous maintenance31. PLG -

work and a plug has been visually verified as being in the
tube and

_PDSSIBLE LOOSE PART - any addy current signal that32. PLP -

occurs in a section of tubing where such a signal is not
expected. These signals are typically located above the top
of the tubasheet in a tube near the periphery of the tube
bundle. The tube signal may have dent, indication, or wec"
thinning characteristics. This signal 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 frequency. t_.

33. PTE - PARTIAL TUBE EXPANSION - used in analysis verification
of the full tubesheet expansion process to describe a condi-
tion where less than 100% of the tubesheet is expanded -

generally used in S/G preservice inspections - this term is
not to be used with the location of the expand transition
with respect to the top of tubenheet - see TTH and TTL below

a flaw detected byPARENT TUBE FLAW (sleeving)34. PTF --

crosswound probe within the original tube (outside the
sleeve) - reported during sleeve integrity analysis

PERHEABILITY VARIATION.- a variance in the tube per-3S. PVN -

meability that produces a signal that can mask other signals
''

of interest

indicates that the probe listed in theRESTRICTED36. RST --

record would not physically pass the location specified

37. SAI - SINGLE AXIAL INDICATION - describes a Isingle axially
oriented indication signal from Rotating Pancake probe data

SINGLE CIRCUHFERENTIALLY ORIENTED INDICATION38. SCI --

describes a single circumferential19 oriented indication
signal from Rotating Pancake probe data

-7- May 2, 1991
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SEE COMMENTS39. SCH 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 nc3w
and non-standard analysis results, e.g., avb geometry
analysis that can not be handled with existing terms in this
document

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

integrity analysis

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

42. 50R SQUIRREL (pluggable) - describes a specific class of-

signals located in unexpanded tubesheet crevices that are
unquantifiable with numeric percent values can be an--

sociated with IGA

43. TIU - TUDE 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

44. TRN - TRANSITION - used in analysis verification of the full
tubasheet 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,

AS. 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

|
tubasheet - generally used in S/G preservice inspections

|

46. TTL - TRANSITION TOO LOW - used in analysis verification of
the full tubenhaat expansion process to describe the location
of the tube expansion transition with respect to the top of
tubet"eet - generally used in S/G preservice inspections

47. UDS - UNDEFINED SIGNAL - a signal that in the analyst's
opinion does not at present represent tube wall loss - the

-8- May 2, 1991
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signal is reported for future review purposes I

48. XHR - EXTRA SLEEVE HARD ROLL ( sleeving ) - pertains to sleeve
analysis and describes a situation where more than the
nominal numb, T hard rolls are detected

.

.

.

,

.. . . . . .

.-; ;- .

.
-

i

.

t
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LOCATION TERMS DESCRIPTION

TERHS:

1. TEH, TEC - TUBE END HOT and COLO

2. TRH, TRC - TOP OF ROLL HOT and COLO ( tube end roll)

3. TSH, TSC - TOP OF TUBESHEET HOT and COLD

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

series, e.g., 51-F, 44-F, D, F, etc.-) \p3

5. SLEEVE LOCATIONS
'

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

6. fH, #C ( # = NUMBER) of SUPPORT PLATE HOT and COLD, e.g. ,-

3H, 4C, 7H, etc

7. TH, TC - TANGENT POINT HOT and COLD (location just above top
support plate where bending begins)

8.~AV1, AV2, AV3, AV4, AVS, AV6, ... - ANTI-VIBRATION BARS

9. V14 V23 - used in AVB geometry analysis to refer to the two
AVB bara respectively

10. BW1, D'42, BW3 . . . - BAT WINGS - CE S/G' S

11. VSi, VS2, VS3 - VERTICAL STRAPS - CE S/G'S...

12. UB - describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT

- 10 - May 2, 19s'1
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PLATE COLD

PROBE TYPE CODE DESCRIPTION TABLE

CODE DESCRIPTION

EB ECHORAM xxx-BBH( S )-
,

EJ ECHORAM xxx-BJFH-

EF ECHORAM xxx-FSBN-

xxx-RPC/URPC/2XRPCER ECHORAM -

E8 ECHORAM xxa-8X1-

A-xxx-SFRHZS ZETEC -

A-xxx-BJRFHZJ ZETEC -

B-xxx-FHPH/HRPC U-BENDZR ZETEC -

Hot ProbeZW ZETEC -

8C-xxxx ( 8X1 PROBE)Z8 ZETEC -

~'
note: "xxx" represents the numeric diameter

of the probe, e.g., .720, 680, etc.

END

- 11 - May 2, 1991
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REPORT RECORD FIELD DESCRIPTIONS

origin of the test - th/ S/G bowl the fixture was in1. LEG -

when the test was conducted

2. ROW, COL - COLUMN - tube identifier numbers - an X-Y coor-
dinate system

a number reprraenting a set or sets of test extents3. PLAN -

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

REQUIRED BEGIN TEST - tube locatiot,where the tape4. RE-B -

recorder is to be turned on and the test is to begin -

defined by PLAN

tube location where the tapeREQUIRED END TESTS. RE-E --

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

COMPLETED BEGIN TEST - tube location where the test6. CE-B -

actually began - tape recorder turned on

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

8. PRDBE - diameter of probe used in test

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

10. IND~- INDICATION - character codes and numerics that repre-
sent the analysis results of the data for the tube, e.g.,

NDD, 25%, etc. - this is the key field in the data. record

11. LOCN - LOCATION - the location in the tube of tha INDICATION

( called

-1- May 2, 1991
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12. INCH 1 - distance above or below LOCATION whnre the INDICATION
is found-

13. INCH 2 . typically the distance above INCH 1 that a particular
INDICATI,N extends ta in a copper deposit extending over a ,

portion of a tube above a support plate - in special cases.
INCH 2 may represent other measurements as in F Star, and
Cracking algorithm applications

14. CHAN - CHANNEL - describes the data channel used in determin-
ing the indiention value listed in the INDICATION field

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

16.11ILS - thousandths of inches - used for tuba dimension infor-
mation, e.g., denting studies

17. TAPE - naquential 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

19. COMMENTS holds 60 character phrases that provide further-

me"aing to the INDICATION in the record, e.g., retest extent
remarks, etc.

.

INDICATION TERM DESCRIPTIONS

l 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-
carring the meaning and use of these terms, you may consult the

9
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lead analyst on the job or the Westir.ghouse data analysis

guidelines.

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

ANOMALY ~ A REPORTED TUBE CHARACTERISTIC THAT DOES NOT DEPICT POSSIBL:
# TUBE WALL LOSS OR TUBE WALL INTEGRITY DEGRADATION, E.G., 0,

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

DEFECT - AN INDICATION WHOSE VALUE EQUALS OR EXCEEDS AN ESTABLISHED
PLUGGING LIMIT

TERHS:

describes how1. DAV, 1AV, 2AV, BAV - # OF AVBS PRESENT -
...

many avb tube intersection signals were detected during avb
geometry analysis - can also be used in describing signal are
length measured from a top support plate to the term used,

e.g., 1AV, 2AV, etc.

2. <20 - LESS THAN 20% - (this ter's is made up of the characters
"<" "2*, a nd " 0 " ) - it means the " range" of tube wall loss

,

from 1% to 19% _.

3. ADR - ABSOLUTE DRIFT RESPONSE - a condition where the ab-

solute frequencien display drift into the indication plane -
can at times be associated with IGA

indicates that a previously
4 ANF - ANOMALY WOT FOUND -

ceported ANOMALY, from current inspection data or historical
data, is not found in the data being analyzed

indicates- that an anomalyS. ANR - ANOMALY NOT REPORTABLE -

condition exists in the data being analyzed that is below the
_

-3- May 2, 1991
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L
reportable criteria threshold for this specific inspection -t-

can be used to address anomalies called in previove inspec-
tions that are still detectable but fall below current
criteria

i

the data for the specified tube is6. BDA - BAD DATA ( retest ) -

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

7. BLG - BULGE - the tube has been deformed outward to an in-
creased diameter condition from that of a nominal tube
diameter expected in tt-t area

8. COR - CORESSTD" - un in conjunction with avb geometry
analysis to describe that based on signal characteristics,
corrosior of the support plate appears to exist

9. CUD - COPPEP DEPOSIT - the presence of copper deposits on the
outside of the tube has been detected

10. DNT - DENT - the tube has been deformed inward to a reduced
diameter condition from that of a nominal tube - of ten lo-
cated at an interface such as a tube support plate

11. DI - DISTORTED INDICATION - a possible tube wall loss condi-
tion that is unquantifiable with a numeric percent call due
to the existing signal characteristics

3

12. DRI - DISTORTED ROLL TRANSITION INDICATION - a possible tube
wall loss condition 'that is unquantif iable with a numeric

3

percent call due to the si,gnal characteristics and is located'

at the roll transition

13. 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 - it is
noted for future reference

4 .

HEAT AFFECTED ZONE - used to indicate the presence of14. HAZ -

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

,

-4- May 2, 1991
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IS. INC - INCOMPLETE - indicates that the test extent is 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

INDICATION NOT FOUND - indicates that a previously16. INF -

reported INDICATION, from current inspection data or histor t-
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 (PIO) and the retest data does not
show any signal present

17. 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

can be used to address indicationsspecific inspection -

called in previous inspections that are still detectable but
fall below current criteria

INCOMPLETE ROLL ( sleeving ) - condition where mandrel18. IR -

reported" slips" downward during'the hard-rolling process -

during sleeve geometry analysis

19. MAG - MAGNETITE - generally used in avb geometry analysis 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

20. MAI - MULTIPLE AXIAL INDICATION - describes multiple axial 19
oriented indication signals from Rotating Pancake probe dsta

21. HBM - 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'

MULTIPLE CIRCUHFERENTIALLY ORIENTED INDICATION22. MCI --

describes multiple circumferentially oriented indication
signals from Rotating Pancake probe data

-5- May 2, 1991
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23. HMB - MULTIPLE MANUFACTURING BUFF MARKS - multiple MBM's over
a length of tube - see definition above

24. NDD NO DETECTABLE DEGRADATION - no tube wal) loss er wall-

integrity degradation has been detected

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

26. 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

27. NTE - NO TUBE EXPANSION - used in analysis verification of
the full tubesheet expansion process to describe a condition
where the tubesheet is not expanded above the tack roll / lower
roll - generally used in S/G preservice insp_ctions

28. 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 1 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 drir't ) but may exhibit a decrease in wall thickness
(positive drif t ) 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.

-

29. PI - POSSIBLF. INDICATION (rctest ) - geherally 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.

30. 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-

-6- May 2, 1991
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used to verify pluggable tube signals INF is used to-

describe the condition where a signal is not detectable upon
analysis of the second set of data

E

PLUG - the tube is plugged from previous maintenance31. PLG -

work and a plug has been visually verified as being in the
tube and

32. PLP POSSIBLE LOOSE PART - any addy current signal that-

occurs in a section of tubing where such .a signal is. not
expected. These signals are typically located above 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 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 frequency. . .

.

. . _ .. x ,

33. PTE - PARTIAL TUBE EXPANSION - used in analysis verification
of the full tubesheet expansion process to describe a condi-
tion where less than 100% of the tubesheet is expanded -

generally used in S/G preservice inspections - this term is
| not to be used with the location of the expand transition
! with respect to the top of tubesheet - see TTH and TTL below
!

PARENT TUBE FLAW ( sleeving ) a flaw detected by34. PTF - -

crosswound probe within the original tube (outside the
sleeve) - reported during sleeve integrity analysis

PERHEABILITY VARIATION - a variance in the tube per-! 35. PVN -

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

!

I ~; -

indicates that the probe listed in theL 36. RST RESTRICTED- -

record would not. physically pass the location specified

.

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

SINGLE CIRCUHFERENTIALLY ORIENTED INDICATION38. SCI --

describes a single circumferentially. oriented indication
signal from Rotating Pancake probe data -

-7- May 2, 1991
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SEE COMMENTS39. SCM instructs the reader to derive the- -

meaning of the record from the text phrases in the COMi'.ENIS
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

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

41. SLG - SLUDGE - secondary side feedwater deposits typically
located on the top of the tubesheet and/or the top of suppor t
plates or baffles

42. SQR SQUIRREL (pluggable) - describes a specific class of-

signals located in unexpanded tubesheet crevices that are
ur.quantifiable with numeric percent values can be as--

sociated with IGA

43. TIU - TUBE I.D. UNCERTAIN (retest ) indicates that the ROW-

and/or COL identifier for a given tube is in doubt and snat
the tube must be retested

44. 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 transit 3on height -
generally used in S/G preservice inspections

4S. 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

46. 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 top of
tubesheet genera.lly used in S/G preservice inspections

47. UDS - UNDEFINED SIGNAL - a signal that in the analyst's
opinion does not at present represent tube wall loss - the

-8- May 2, 1991 !
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signal'is reported for future review' purposes >

.

48. -- 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

.

,

.-

. .

_.
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LOCATION TERHS DESCRIPTION
.

TERHS:

1. TEH, TEC - TUBE END HOT and COLD

2. -TRH, TRC - TOP OF ROLL HOT and COLD (tube end roll)

3. TSH, TSC - TOP OF TUDESHEET HOT and COLD

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

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

S. SLEEVE LOCATIONS

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

6. CH, #C ( # = NUMBER ) of SUPPORT PLATE HOT and COLD, e.g. ,-

3H, 40, 7H, etc

7. TH, TC - TANGENT POINT HOT and COLD (location just above top
support plate where bending begins)

8. AV1, AV2, AV3, AV4, AVS, AV5,. . . . - ANTI-VIBRATION BARS
:. -

9. V14, V23 - used in AVB geometry analVsis to refer to the two
AVB bara respectively

.

10. BW1, BW2, BW3 ... - BAT WINGS - CE S/G'S

11. VS1, VS2, VS3 ... - VERTICAL STRAPS - CE S/G'S

12. UB - describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT

- 10 - May 2, 1991
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PLATE COLD

PROBE TYPE CODE DESCRIPTION TABLE

CODE DESCRIPTION

EB ECHORAM xxx-BBH( S )-

EJ ECHORAM xxx-BJFH-

EF ECHORAM xxx-FSBN-

ER ECHORAM xxx-RPC/URPC/2XRPC-

E8 ECHORAM xxx-8X1-

ZS ZETEC A-xxx-SFRH-

ZJ ZETEC A-xxx-BJRFH-

ZR ZETEC B-xxx-FHPH/HRPC U-BEND-

ZW- ZETEC Hot Probe-

28 ZETEC 8C-xxxx (8X1 PROBE)-

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

END

i

- 11 - May 2, 1991 I
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REPORT RECOPD FIELD DESCRIPTIOt4S

origin of the test - the S/G bowl the fixture was in1. LEG. -

when the test was conducted

2. ROW, COL - COLUMN - tube identifier numbers - an X-Y coor-
dinate system

a number representing a vet or sets of test extents3. PLAN -

and tuba locations that define which tubes and what sections
of these tubes will be tested *

4. RE-B_ - REQUIRED 'BEGIN TEST - tube location where the tape
recorder is to be turned on and -the test is to begin -

defined by PLAN

tube location where the tapeS. RE-E_ - REQUIRED END TEST{
-

recorder is to be turned off and the test is to end; typi-

cally one of the tube ends - defined by PLAN

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

-actually began - tape recorder turned on

-.

7. CE-E - COMPLETED END TEST - tube location where the test

actually ended-- tape recorder turned off

8. PROBE - diameter of probe used in test
-'

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

BBM, SFRM, etc.

' '10. IND - INDICATION - character codes and. numerics that repre-
.

sent the _aaalysis results of the data for-the tube, e.g.,'

NDD, 25%, etc. - this is the key field.in the data record

INDICATIOh11. LOCN - LOCATION - the location in the tube of the-
|

L ( called ...

|

-1- May 2, 1991
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12. INCH 1 - distance above or below LOCATION where the INDICATION
is found-

13. INCH 2 - typically the distance above INCH 1 that a particular
INDICATION extends as in a copper deposit extending over a
portion of a tube above a support plate - in special cases,
INCH 2 may represent other measurements as in F Star, and
Cracking algorithm applications

14. CHAN - CHANNEL - describes the data channel used in determin-
ing the indication value listed in the INDICATIv' field

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

'

16. HILS - 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 reporr.ed in this record

_

holds SO character phrases that provide further19. COMMENTS -

meaning 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 dcscriptions are not intended to be comprehensive from a
technical analysis point of view.-For- further info mationa con-
cerning the meaning and use of these terms, you may consult the

-2- - 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 definitions 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.G., D-

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

DEFECT - AN INDICATION WHOSE VALUE EQUALS OR EXCEEDS AN ESTABLISHED
PLUGGING LIMIT

TERMS:

describes how1. 0AV, 1AV, 2AV, 8AV - # OF AVBS PRESENT -
...

many avb tube intersection signals were detected during avb
geometry analysis - can also be used in describing signal are
length measured from a top support plate to the term used,

e.g., 1AV, 2AV, etc.

2. <20 - LESS THAN 20% - ( this term is made up of the characters-
"<" "2", and "O" ) - it means.the " range" of tube wall loss

,

from 1% to 19% _

3. ADR - ABSOLUTE DRIFT RESPONSE - a condition where the ab-

solute frequencies display drift into the indication plane -
can at times: be associated with IGA

indicates that a previously4. ANF - -ANOMALY NOT FOUND -

reported ANOMALY, from curront inspection data or historical
data, is not found in the data being analyzed

., .

5. ANR - ANOMALY NOT REPORTABLE * indicates that .an snomaly
.

condition exists in the data being analyzed that is below the

-3- May 2, 1991
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reportable criteria threshold for this specific inspection -
can be used to address anomalies called in previous inspec-
tions that are still detectable but fall below current
criteria

6_. BDA - BAD DATA ( retest ) - the data for the specified tube is
not acceptable for analysis due to poor signal quality - the
tube will be retested to the required extent

7. BLG - BULGE - the tube has been deformed outward to an in-
creased diameter condition from that of a nominal tube
diameter expected in that area

8. COR - CORROSION - used in conjunction with avb geometry
analysis to describe that nased on signal characteristics,
corrosion of th' aupport plate appears to exist

9. CUD - COPPER DEPOSIT - the presence of copper deposits on the
outside of the tube has been detected

10. 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

11. DI - DISTORTEO INDICATION - a possible tube wall loss condi-
tion that is unquantifiable with a numeric percent call due
to the existing signal characteristics

12. DRI _ DISTORTED ROLL TRANSITION INDICATION - a possible tube
wall loss condition that is unquantifiable with a numeric
percent call due to the signal characteristics and is located
at the roll-transition

13. 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 - it is
noted for future reference

HEAT AFFECTED ZONE '; used to . indicate the presence of14. HA7 - -

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

-4- May 2, 1991
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15. INC - INCOMPLETE - indicates that the test extent is incom-
- plete - the actual extents, (CE-B) and/or (CE-E) do not meet

the extents specified for the tube-test in the (RE-D) and
(RE-E) fields

16. 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

17. INR - INDICATION NOT REPORTABLE - indicates that a very small
tube wall loss condition exists in the data being analyzed
tnat is below the reportable critersa threshold for this

can be used to address indicationsspecific inspection -

called in previous inspections that are still detectable but
fall-below current criteria

INCOMPLETE ROLL ( sleeving) - condition where mandrel18. IR -

" slips" downward during the hard-rolling process reported-

during sleeve geometry analysis

19. MAG - MAGNETITE - generally used in avb geometry analysis to
describe support plate conditions where, based on signal
cnaracteristics, magnetite is 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 axial 19

.
oriented indication signals from Rotating Pancake probe data

21. MBH - 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
|

MULTIPLE CIRCUHFERENTIALLY ORIENTED INDICATION22. MCI --

describes multiple circumferentially oriented indication
signals from Rotating Pancake probe data' :-s

;
'

. .a
- -

-5- May 2, 1991
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23. HMB - HULTIPLE MANUFACTURING BUFF HARKS - multiple MBM's over
a length of tube - see definition above

24. NDD NO DETECTABLE DEGRt.DATION - no tube wall loss or wall-

integrity degradation has been detected .

25. NNL - NEW NULL LENGTH - used to indicate the presence of the
support plate heat treat zone - usually associated with a
length measurement *

_

26. NT - NO TEST (retest ) for this tube, there is no data- -

svailable for analysis on this data tape; however, the tube
ROW, COLUMN is encoded on the tape

27. NTE - NO TUBE EXPANSION - used in analysis verification of
the full tubesheet expannion process to describe a condition
where the tubesheet is not expanded above the tack roll / lower
roll generally used in S/G preservice inspections

28. 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 1 ts 1.5 mils on the dirmeter, and
thus a change in tube wall th.ckness when the 00 f.s surface
ground. The signals always show an increase in wall thickness
(negative drif t ) but may exhibit a decrease in wall thickness
(positive drif t ) 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.

29. PI - POSSIBLE INDICATION (retest ) - generally used with 8X1
analysis, sometimes with bobbin analysis - describss 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.

30. PID - POSITIVE IDENTIFICATIONt- verification of a previously
reported tube ROW- COL identifier and signale;- achieved
through analysis of a second set of test data typically-

-6- Hay 2, 1991
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INr is used toused- to verify pluggable tube signals -

describe the condition where a signal is not detectable upon4

analysis of the second. set of data

PLUG - the tube is plugged from previous maintenance31. PLG -

work ind a plug has been visually verified as being in the
tube end

POSSIBLE LOOSE PART - any addy current signal that32. PLP. -

occurs in a section of tubing where such a signal is not
expected. These signals are typically located above the top
of the tubesheet in a tube.near the periphery of. - the_ tube
bundle. The tube- signal may have dent, indication o'r wear,

: thinning characteristics. This signal 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 frequency.

33. PTE - PARTIAL' TUBE EXPANSION _used in analysis verification
of the full tubasheet expansion process to describe a condi-
tion whera less than-100% of the tubesheet is expanded -

generally used. in S/G preservice inspections - this term is
. not:to be used with the location of the- expand transition
with respect totthe top of tubesheet - see TTH and TTL below

PA9CNT TUBE FLAW (sleeving) a flaw detected by34. PTF. - --

. crosswound probe within the original- tube (outside the
sleeve) - reported during sleeve integrity analysis

PERMEABILITY VARIATION - a variance . che tube per-35. PVN- -

meability that produces a signal that can 14sw other signals
-of interart

.

indicates that the probe listed in theRESTRICTED36. RST - -

record would not physically pass the location specified

~

! 37. SAI - SINGLE AXIAL INDICAT' ION;- describes a single axially
oriented indication signal from Rotating Pancake probe _ data-

. a+ , . _ .

-

SINGLE CIRCUMFERENTIALLY ORIENTED INDICATION38. SCI ---

describes a : single acircumferentially oriented cindication .,

p signal from Rotating Pancake probe data - - - t

|
,

7- May 2, 1991L -

.

, =,,~,-,.m. ,e---m,..-,,-,-,,-y-. .3.--,-.,.%,,,.,_,.,w .- ,-ec, .,vw..,- , , - - - - , y-, , . , ..$.y+-,r..#.r



_ _ _ _ _ _ _ _

--

. j

|

SUPERTUBIN REPORT USERS' GUIDE ;.

.

39.SbH 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 can not be handled with existing terms in this
document

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

41. SLG - SLUDGE - secondary side feedwater deposits typically
located on the top of the tubesheat and/or the top of support
plater or baffles

42. SQR SQUIAREL (pluggable) - describes a specific class of-

signals located in unexpanded tubesheet crevices that are
unquantifiable with numeric percent values can be as--

sociatod with IGA

43. 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

44. 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 iropections

45. 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

46. TTL - TRANSITION TCO LOW - 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

47. UDS - UNDEFINEO SIGtML - a signal that in the analyst's
opinion does not at present represent tube wall loss - the

-9- May 2, 1991
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signal is reported for future review purposes
.

..

48. XHR - EXTR/ SLEEVE HARD ROLL (sleeving) - pertasois to sleeve
analysis and describes a situation where more than the
nominsi number of hard rolls are detected ,

i
'

;

;
;

,

~

9A - - . ;c

= ~. wm 2;- :,

'( ;- . e r-._ _ ,

L
,
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LOCATION TERHS DESCRIPTION
.

.

TERHS:

1. TEH, TEC - TUBE END HOT and COLD

2. TRH, TRC - TOP _ OF ROLL HOT and COLO ( tube end roll)

3. TSH, TSC - TOP OF TUBESHEET HOT and COLO
,

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

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

S. SLEEVE LOCATIONS

LXH, LXC - lower expansion hot / cold
LRH, LRC - lower roll hot / cold '-

URH, URC - upper roll hot / cold
UXH, UXC - upper expansion hot /coid
STH, STC - sleeve top hot / cold

( # = NUMBER ) of SUPPORT PLATE HOT and COLD, e.g. ,6. #H, #C -

3H, 4C, 7H, etc

7. TH, TC - TANGENT POINT HOT and COLD (location just above top
support plate where bending begins)

8. AV1, AV2, AV3, AV4, AVS, AV6, ... - ANTI-VIBRATION BARS
.

9. V14, V23 - used in AVB geometry analysis to refer to the two
AVB bars respectively

10. BW1, BW2, BW3 ... - BAT WINGS - CE S/G'S

11. VS1, VS2, VS3 ... - VERTICAL STRAPS - CE S/G'S

12. UB - describes area from TOP SUPPORT PLATE HOT to TOP SUPPORT

- 10 - Hag 2, 1991
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PLATE COLD-
'

.

PROBE TYPE-CODE DESCRIPTION' TABLE

CODE DESCRIPTION

.

EB ECHORAM xxx-BBM( S )-

EJ- ECHORAM xxx-BJFM-

EF ECHORAM xxx-FSBM--

ER ECHORAM xxx-RPC/URPC/2XRPC-

ES ECHORAM xxx-8X1-

ZS 2ETEC A-xxx-SFRM--

ZJ 'ZETEC A-xxx-BJRFM-

,

ZR ZE1EC : B-xxx-FHPH/t*RPC U-BEND-

.ZW 2ETEC Hot Probe-
.

28 ZETEC 8C-xxxx (8X1 PROBE)-

note: "xxx"1 represents the numeric diameter
of the probe, e.g., .720, 680, etc.

END-

.

,

'
,

s
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i 13 10 1 TEC TEN 41FET 42 3H .00 .00 1 1.39 110 C IESUL1 Of DISCEPAXtt ESOLUTIW:

| 13 to ...._................. . ._ _.- ....... _ ............. ... ig gr,1 ror ;y: nig I,t,
1 13 10 1 TEC TEN 41FU PID 3 .M .00 h1 1.40 4 501RES7.1 Ci IISCdPAXt? ESOLUTItc

| 13 to . .... .. . ........... ... .............................l))))) POSITIVE I.D. [SIMtISHE0 m U

i 13 10 4 3H 3H RPC-ZR $Al 3H .M .M 1 1.1? 135 t? IRETE31 IUR POSITM 1.D.

I 13 10 4 - 3H 3H RPC-ZR LW 3H (M 01%0 h1 IM.M .'.3 52 I

i 13 10 4 3:1 cH RPC-Z3 SA1 3H .02 .00 1 .84 24/ 55 IRETESI F0W POSITIM 1.D.

I CP Sep 13 10 0 TEH RC tibO) 2A9 4 !! 1
-

I I
== u n ni n = =Ju= = = = =u.nlununnun:nn n == = = n......

! I

I 23 13 1 100 TDI 61FEF 53 3H .M .M h1 .59 99 2/ InstA.T Of DISC &ANCY K!,0LUTICH

i ;3 13..............___ . .. ..... - ........ .. ....... ipt u s] rog itsiti g 1,p,

1 23 13 1 2 ~ 101 61FET PID 3H .00 .M M1 .60 98 $0 l))))) POSITM I.D. ESTMtISO (GU
l 23 13 4 3H 3H RPC-ZR SAI 3H .00 .M 2 2.16103 52 IRER$1 FOR NSITM 1.D.

I 23 1! 4 3H 3H RPC-ZR LW 3H !52.0 294.0 h1 IM.M 48 52 !
I 23 13 4 3H 3H RPC-Z3 SAI 3H .00 .M 1 .28111 % IRETEST FOR PJSITIM 1.D.

I 23 13 4 3H 3H RPC-23 LW 3H 110.0139.0 1 1M.00 24 5S I
' 8?-Sep 23 13 0 TEH RC 41FZA OD 1 51 1

1

1:n.... un= run n ::: = == = = = = =n = = == = = = = = = = = =

1
1

I 20 14 1 TEC TEH (1FU DI !H .00 .00 1 .45 100 Cl
1 20 14 4 3H 3H RPC-ZR KDD 1 52 1

1 8?-Sep 20 14 0 TEH TEC 61FZA RDD 1 51 1

I I ~

| : n. .. . n=:n = = n n== n= n = == =n

l i

1 23 14 1 TEC IIH 410-U 24 3H .00 .M 1 .56 148 C IESUL1 Of DISCREPEY RISOLUTID::

1 23 14 4 3H 3H RPC-ZR ED 1 52 I

I 23 14 4 3H 3H RPC-Z3 !20 1 b5 I

I 81-Sep 23 14 0 TEH TEC 41F ZA C D 1 Si i
i l

n= = ::====:n =-
| .::= . ... .:

1
I

I 32 14 1 TEC 101 410-Ef 3/ 3X .M .00 1 .64 131 3 ICSULT tr DISCCANCY KSOLUTIOk

I 32 14 4 3H 3H RPC-N SAI 3H .M .M 2 3.53104 b21RETESI ICR POSITIIT. I.D.

1 32 14 4 !H 3H RPC-ZR LW 3H 399.0 273.0 M1 1%.00 4/ S2 I
I 32 14 4 3H 3H RPC-ZR PID 3 .M .M 2 3.23 41 S4 l))))) POSITIVE I.D. ESTM1 ISO (GU

l 32 16 4 3H 3H RPC-Z3 SAI 3H .M .M 1 .48 232 55 ICIEST FOR POSITIK I.D.

I 32 16 4 3H 3H RPC-Z3 LW 38 472.0172.0 1 100.00 29 55 I
I 8?-Sap 32 14 0 TDI TEC 410 ZA KDD 1 52 I

I
I

---.-----==n======u;
:

-- =

I

p...... . p...p .w... p ...w. ..e 3...p..p - 9....4 ~e.....e..e 4. =- _ .- --- __...

I DAR R0W COL PLAN CE-0 CE-E PROBE IXD ttSH IXCl:1 IXCH2 CHAH YOLIS DEG TAPEI COnfiHis

p. ....p... p. p... e ... g... e.... w..+ ..e . .o - e...e. .-e..e .e =

PkCE 1 TUi

_- . _ _ _ _ . _ - _ __ ___ _ _ _ _ ____ __ _ ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _



_

INDICATION LI! TING - E0TH LEG 3 CUMil.ATIVE

taidwoodUnit1 CCC -C/04 IXS"LC110H: An-P1 1-h w P1 11:.';

, ..... 4....,... 4 .. ,...., _ .4 . 4.. 4.... .. .+.....,... 4..... 4 4.... 4. - . . ....... ... ... ......

IDATE R0W COL PLitM CE-D CE-E PR0!( I@ LOCN INCK1 IKCK' CEX VOLi$ 06 TA|TI C0KXis
4....,....+....+.4..+...4..,..4..+.....+.....+...4.....,..4...4......._..................._.

I 28 17 1 TEC TEM 61FU IE TG 20.12 .M M P ICSULT OL Lid
iBf-$ep 28 17 0 TEX TEC (IF?.? DI TEH 20.12 .M h1 3.12 33 $? I
IEPtep 28 17 0 TSH 1G RPC-G ED 1 P!I
I I

i nzu z u n=:n:n n:n = n unn ===u n s:nn= =snu = u = nun s unununnunn= nun:n:r.nru

I I

I 29 17 1 11C TG f1FEf 84 3H .00 .00 1 0.30 73 24 I K SULT OT DISC 1PiK V K SOLUTIOE

I 29 17 ------------------------------~~------- l ETE $1 F OR POSITIE I . D.
I 29 17 1 11C TCH 610-U fiD 3H .M .M M F.73 52 to 0)))) POSIEIV I.L. ESTAft.IslO MG(
l 29 17 4 3H 3H RPC- N St.I 3H .00 .00 1 5.20 44 $2 IRETE31 IDR POSITIR I.I'.
I 27 17 4 3H 3H RPC-ZR LW 3H 598.0 239.0 M 1M.M 41 521

29 17 4 3H 3H RPC-Z3 SAI 3H .00 .00 1 5.37 41 55 IRETE$1 TOR POSITIE I.D.
I 27 17 4 3H IH RPC-25 LW 3h So0.0 %f.0 1 100.H 44 55 i
I89-Sep 29 17 0 KH TEC 41FZA DD 1 5; I
I |

|u n:n:nn :n --- -------------un n n==nu === n = = nu n= n === = :nu: n n:-

1 1

I 33 19 1 11C TEH 41FET 43 3H .00 .00 M .75 100 74 IRESULT Of DISC Eri c RE30LITT10N

I 33 19 --------------~~~------------------lRETC$i FOR POSITIK I.D.

I 33 '19 1 11C TEN 41FEF TD 3H .00 .00 M .?? 114 50 IRES!!LT Of DISCEPAKV RE30LifTIDX
g 33 ip ....... 4........ .. ................ .--...... ......l))))) POSITIVE I.D. C:IAf1.IslO U M
' 33 19 4 3H 3H RPC-N $AI 3H .M .H 2 2.t1 57 52 IRETE11 FOR f0$ITIE I.D.
i 33 19 4 3H 3H RPC-22 LW 3H 3/6.0 217.0 M 100.M 3/ 52 I
I 33 I? 4 3H 3H RPC-23 $AI 3H .00 .00 1 .77 55 |KTE31 TOR POSITIE I.D.

1 33 19 4 3H 3H R?C-:3 LW 3H .M 154.0 1 100.H 24 55 I
I 8'ste 33 19 0 TCH TEC 41 FZA MDD 1 53I
i 1

1 =n==nzun nn====n u n = = = = = n- .u :=n=== ===nnn =-n:n:-

1 I

I 22 20 1 11C TEH 41 F U 18 3H .00 .00 1 .42 153 24 I
I 22 20 4 3H 3H RPC-R H00 1 52 I

I 22 20 4 3H- 3H RPC-?3 XDL' 1 55I
I 89-Sap 22 20 0 TCH TEC 4102: E0 1 SS1

l I

| n= n, 2.-.-
-- -----

inn = ---..unu a:n====:

I I

I S 27 i TEC TG (1FU DI 3H .00 .M 1 .57 115 11 I
I 8 27 4 3H 3H RPC-2R 20 1 521
1 89-!!p - 8 27 0 T G EC 41F G MY 4 14 1

1 I

; :
-- .. . .... . - . - . - ..u ==:uuuu:= nuu;

I I

I 19 27 1 11C TEH 61FU DI SH .00 .00 M .45 68 il IKSULT Dr DISCKPAXCV K:0LUT10N

I 1P 27 5 5H 5H RPC-3 ED 1 S3I
i 19 27 4 3H 3H RPC-ZR IGD 1 53 I

I 1P 2710 1H TSH RPC-ZR ED 1 531

| 18?-$?p 19 27 0 TEH TEC dit-ZA WD0 1 S0 I

I I

=._..._:

| 1 I

+........,....,....,...y....,....,. . . . . , . _ _ , - - + . . . . . . . , _ . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IDATE R0W COL PLAN CE-B CE-E PRODE IE LOCX INCL:1 IXCH2 CMH WL1$ DE6 lieCl CO E m
,

_

+........,....,....,........,....,......,...i....,....,.....,....:.........,....,............. ..... . .. . . . . . . . _

n .. ,



- . --. - . .. . - - , - . . . . - --- - - - . ~ . - - - - -

_

,

~ IIDICATIC LI!!!NG ? B0Til LEG 3 CultiLAi!E

-

_ Bnidwood Unit 1 CCE -C/04 I W ECTI E: a y1 thw yr n:n

........ 4... 4... 4....,....,.o.g m .. 4-.4 - .4 - ..,o o.4.. ,. _ _ ,. ,- 4 _ ....... .. ......_........._......

I DATE 00W COL ' PLAN CE-t CE E PROCE IE LOCX IWCH1 IWCH2 CHM 00LT:; IG IAPEl 00KNf;
4............,...4........4. ... .......+...4 4...... ..,. ...+. +. 4 ...... ..... .. .. _...y
I 32 -.2? 1 ilt TCH 41 F ET 74 3H .M .M 1 .77 P4 23 IESUli Or DISCAVEY COLUTIOE

'

I- 32 27 --------------------------------------- - ---------- -------- - l ETL;) F OR P0;IT IE 1. D.
1- 32 : 27 1 lit TEH (1FET h3 5H .M .M 1 .5F 114 23 lESULT Of DIntPEY E$0LUTIDW
I 32 27 ------------------------- ----------------------------- Il1T Lil F OR P0tlilE I .0.
I '32 2? 1 11C -- TCH 61FET PIb 3H .M .M M 1.M C0 9 ICET Or DI;CEPECY ESOLVIION

.|. 32 27 .........-..... ..........~. .... .. . . .. . .!))))) P031TIVE I.E. L11kDL1910 UU( :

1 32 27 5 - SH - 5H RPC-ZR ED 1 53 1 -
| 32 27 10 1H TSH RPC-29 ED; 1 53I
I ~ 32 2? 4 3H 3H RPC-ZR liAI 3H .M .00 2 2.10 45 53 lETE$i iDR POSITM I.D.
I 32 27 4 3H 3H RPC-2R LW 3H 414.0 417.0 h1 1M.M 72 $3 I
I 32 27 5 SH SH RPC-23 ED 1 SS I
I 32 27 4 - 3H 3H RPC-23 NAI 3H .M .M 4 1.P1331 55 lETE31 '0R POSITIE 1.0.
I- 32 27 4- 3H 3H RPC-23 LW !H fM.0172.0 1 1M.M 2? 55 I
I BP-$tp 32 27 0 - TEH TEC 41F2A ED 1 58I
I 1

i= nnsam=numunmumam====nnsmumnu=n::==en=. m=mr u=mm ==== n=nn: nnn
i I

I 35 39 1- TEC TEH 410-EF INR TEN '18.04 .00 1 15 IRE $RT Of IA:
I8FSep 35 39 - 0 - TEH TEC 41FEB DI TEH 10.06 .M M 3.01 142 43 ICULT Of DISCOEY ESOLUTION

-I 894tp 35 3P 0 TSH TEH : RPC-Et ED 1 93I
I I

'enn=nnumumannmusumsmmmannmnusunur=nmmunmmummmm==unnminunne :
I

I 33 40 1 TEC TEH 410-U INR TEC 19.33 .00 M 14I
i 89-Su 33 40. 0 - EH TEC 61FCC DI TEC 1?.30 .00 M 1.14 113.44 ICULT Or DILEPAHCY COLUTICE
l89-Sep 33 40 _0_ TSC TEC RPC-2A ED 1. 79I_

1 I ;

Inanm=mmanz nnenm:3.... .. nsurnanamnnnm:n ummn==:mn= nuns =====un=== |

1 I

i 321 42 1. TEC IEH '410-EF IHR TEC 10.38 .M 1 '15 IRE 3K1 Of LAR
I 87-12p 32 - 42 0 TEH TEC 41FEC DI TEC 10.38 .00- M 2.15 42 47 ICULT Of DISCOMCY ESOLUTIDH
I SF-Sep 32 42 0 ISC TEC RPC-2A E0 1 ??I
1- l

"

i nm mu mmmmu n mums un = = =n m n = m m:n n m :m n mu m==
~

1. 1 - t

i 44; .43 1 EC EH 41FET DI 38 - .00 .M M .C? 100 lb IE3Ut.1 Of DISCREPEV RL30LUTI0d
i 44 43 4 3H 3H . RPC-ZR $Al 3H .00 .M 1 1.00 102 53 IEEE$i FOR P0;ITE I.D.
I- 44~ 43 4 3H 3H ' RPC-2R LW 3H 504.0 200.6 M IM.00 34 ' 5311
1 44' 43. 4 3H 3H RPC-ZR PID 3H .M .M -- 1 .82 2') 54 I))))) POSITIE I.D. E$iAftISO U(U
1= 44 '43 4 3H 3H RPC-23 3AI 3H .M .M i 19.41 P5 55 IETE31 FOR POSITIE I.D.
| 44 43 4 3H 3H RPC-23 LW 3H 526.0172 0 1 1 M. M 22 SS I

.I Sf-$tp 44 43 0 . EH EC 41FEB NDD 1- 40I
'

i- I

limmmm=nnunm=== man........ nnuunn==mun m ===m n=nm ===:2 nn ==n= .

I I

I 20 45 1 EC TEH 410-LT DI TEH 18.?? .00 M 11.75 ' 11 14 IE:11 Of DI CEEY RE 0tVIIc
: I 20 ~45 11' - ISH EH RPC-ZR HDD 1 52 1

'

89-Sep 20. 45 0 TEH TEC 41FEU E0 1 49i
, ... .,...., .,. ....4.. ,. ..., .,.... ..-.... +....~,........+-. ~.-.._......-. .

.IDATE' ROU COL PLAH CC-D CE-E PROCE IE LOCH 10:1 IXCH2 CHAH UOLIS K51APLI COMEX1$
'

. . ..... , . ..,....,---,.... ,..... .,...........+. _ ,... - +...,......... _ ..._ - - . . . . . - - . . . . ,

PA6E 3 TU :

u- . ._= _ __ ___ __ _ _ _ _ _ __ __ ._ _ . -



_ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_.

.

INDICATIM LI!TD6 - DOTH LESS CttiLATIE

I:caidwood Unit 1 CCC -C/D4 INSPLC110H; sc-91 1 hn41 11:23

........4.........+....,..+........4...44..4..++.+..+.....................

IDkit POV COL PLAN CC-B CE-E PR0tt De LOCH INCR1 INCR2 CHM 00LTS DES TCEI C0 K His

........ 4.... . .,. .,... 4. 4. .,..., ,.... 4.....,.... .. +...+. 4.. .. . .... ..... . .. .. ........

I I

lunnunnunnnunnammmm:=mmu m= nun mmu n=n= = = n m

I i

| 21 45 1 TEC TEH 61FEF DI 3H - .M .M N1 .59 PP 14 IRESULT Of DIStklPdCV KESOLUT10M

i 21 45 4 3H !H RPC ZR ED 1 S2I
I E9 Sep 21 45 0 TEH TEC 41FEt MDD 1 4? I

1 !

tr s m u mummm u n n m=m num m mn = mu m== n unm umu n = = = = = n:m=n = numn:
1 I

I 22 45 1 TEC TEH 61 FIT DI SH .M .00 h1 .38147 141RESUL) of DIStkEPAktY RESOLUTIDH

I 22 45 5 SH SH RPC-ZR WDD 1 531

1 22 45 4 3H 3H RPC-M GD 1 53 I

I 22 45 7 ISH TSH RPC-ZR ED 1 53 I

I 22 45 8 RPC-2R XI 1 53I
I 22 45 8 1H 1H RPC-ZR Sch 1H .M .M 1 53 IND SUPPORT VISIft AT 1H

I 89-Sep 22 45 0 TEH TEC 41FEB XW 1 d? I

I I

in mun unm s m=m m=n=n==m:nnmn= un. am=u:

1 I

I 45 45 1 TEC TEH 41 F ET DI TEH 17.32 .00 M1 12.14 11 16 IRESull Of DIStREr dCY RESOLUTIM
i 45 4511 ISP TEH RPC-ZR ED 1 'i3 |
' E9-Sep 45 45 0 TEH TEC 41FEB NW 1 d?|

l

i n n munu nmu un mn m s m u n= n:m r.. . .... .mn=n n = m m = n= mum = = = =.= n u nn n:

1 I

I 46 47 1 TEC TEH 41FET DI 3H .M .M fil .86 C5 14 IRESULT Of DIStkErdtY KESOLUTION

| 44 47 4 3H 3H RPC-ZR SAI 3R .M .M 1 .38 84 53 1RCTCSI TOR POSITIK I.D.

I 46 47 4 3H 3H RPC-ZR LXW 3H 390.0 2W.0 ~ 1M.M 48 53 I
| 46 47 4 3H !H RPC-M PID 3H .M .M i .54 Oi) 541))))) POSITIK I.D. CSTAIt.IS!D (((((
l 46 47 4 3H 3H RPC-23 5AI 3H .M .00 1 .4b C4 h5 IRETES1 f0k POSITIVE I.D.

| (d 47 4 3H. 3H RPC-23 LXil 3H 348.0 289.0 1 1M.M 49 SSI
i 89-Sep 44 47 0 TEH TEC 41FEt XM 2 ?01

I I
- - - - - - - - - - - - - - - - - - - - - - -

|m mun m:m-n z

I - . I

M (? 1 IIC TEli 41FET CI 311 .00 .M .t .70 53 17 IRESULT Of DISCREPM Y RESOLUTIIR:'

1 20 49 4 3H 3H RPC-ZR WDD 1 52I
l89-Sep 20 49 0 TEH TEC 61FEB ED 1 70I
I I

, n. u n =n= n= ==u|nnm
I I

I 24 (f 1 TEC TEH 41FET DI 7H .M .00 h1 .88 42 17 IRESULT Of DISCREPAHtY RESOLUTIDI

1 24 49 6 7H 7H RPC-2R E D 1 53I
I 24 49 5 SH 5t RPC-22 E0 1 53 I

I 24 (P 4 3H 3H RPC-ZR HDD 1 53 I

I 24 49 '/ iSH ISH RPt- M E 0 1 53I
I 24 47 8 RPC-ZR HT 1 53 1

24 49 8 IH 1H RPC-N 3Cn 1H .00 .M 1 53 (ND SUPPORI VISIBLE AT 1H'

+......+....s..s+..s..+...--+..+..+.s.....+.s......,.+.+.-- - = - -- .

I DATE ROU COL PLM CE-0 CE-E PRUDE IXD LUCH IXCl:1 IXCH2 CHM UDLTS DEL ikPEI COMEX15

s........+..s.,..+....+..y -+ - s ...+ ...+.....s.-. + .....+..n ... .+.. ....... .......... ~.. _ .-.

.

PEE 4 10 ,

._______- ______ _ ________-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _



m ,

+-

INDICATIOR LISTING - DOTH LE63 CUMULATIVE

I:raidwoodUnit1 CCC -C/04 INSPEllIO6 kn41 1-hav11 11:25

.

......... p . p ... p ... p ... p ... p ..... p . p . p ... ~ - . - p - + - p .- p ... p -..... - .. ..... ... _... .....-.-

IDATE R0W COL ftAN CE-t CC-E PR00E IMD LOG INCM1 IkCR2 LEN VOLIS K61APEl C0 K XTS

4... . . . .. p... p. . . p . p.. .+ . .. . p. . . + . p.. .p. .p. 4 . .p. - p +. .+ .. = -.... ..- ..... . .........

I29 Sip 24 49 0 ICH TEC 41FG ED 1 711

I l

i nun.nninnunmum um= m :== mm n= n mum u n unu nn ===:

I I

I 25 49 1 TEC TCH 410-Er DI 3H .M .00 at .52113 1/ lt:11 or DISCEPsktY tS1UTICH
I 25 49 4 3H 3H RPC-ZR RDO 1 53I
I89-Sep 25 49 0 TEH TEC 41FG KM 1 711

I I
u n u== n=== ===n:linnuumunmn=nmunm =mmm=nn=m:m=:m

I I

I 24 49 1 TEC TEH 610-Ef DI SH .00 .00 3 .BB 36 17 IC$tt.1 Of DISCEPAHCY RESOLUTION

I 24 49 5 5H SH RPC-ZR 20 1 53|
| 24 49 4 3H IN RPC-ZR E D 1 53i
| 24 49 F TSH ISH RPC-ZR E D 1 53I
I 24 49 8 RPC-U NT 1 53I
I 24 49 8 til 1H RPC-ZR SCn 1H .00 .00 1 b3 !@ SUP?001 UUEll AT 1H

IB+-Sep 26 49 0 TEH TEC 410-3 WM 1 71 1

1 I

inun:mmun= nun =nmmmum u n n m .- m:m=m=:

I i

1 7 50 1 TIC TEH f1FET DI TEH 11.43 .00 h1 .it 17 17 IC:li Uf DISCrJARCV C$1UT10H
7 50 11 T!H TEH RPC-ZR DD 1 52I'

t?-;n ? 50 0 TEH TEC 41FIA ED 1 54 I

I I

I nunnu : m=n=::

1 I

i 13 50 1 TEC TCH 61 F EF DI TEH 10.47 .00 n1 14.74 10 17 IRESULT Of DIstrJAEY RES1HT10H
I 13 5011 T3H IIH 2PC 2K E0 1 52 I
I89-Sep 13 50 0 TEH TEC 4100: 2AY 6 1? I

I I

= - - - - - - - - - - - - - - - - - - - - - - ~ = = = .:........ mI n ma n. .. . . .. . ..m == nm::m:n
-

I I

I 14 50 1 KC TD' 41FET DI TEX 15.26 .00 h1 10.44 22 il IESULT Dr DISCEPAMC'! CLUTION
I 14 5011 TSH TEH RPC C 2 0 1 b21

1 E9-Sep 14 50 0 TDI TEC 61FE0 KM 1 71 1

I I

i munumun mn=nmu ==m======nunn=====nn=n==:m===mn n=- :=m-numn n:

| 1 I

I i 24 50 1 TEC TEH 41FEf DI 3H .0C .00 !!1 .60 94 17 !C ULT Of DISCEPAMC'. C30LUT10M

i 24 50 4 3H 3H RPC 5 H M 1 53I
89-Sep 24 50 0 TEH TEC 41 F 3 HM 1 711

I I

. .. .. . . . =n: m = ===:: = = - = m :.

. I mumunnmn:m=nn==u
1 I

I 29 50 1 TEC TCH 41FET < i 3H .00 .00 51 .94 64 1710 11 Or DIMPAH0Y C31UTI0H

I 29 50 4 3H 31| RPC 2R ED 1 53|
! l89-Sep 29 50 0 T01 TEC 61FEC ED 1 71 1

I
..======........n=m==| n=n i

|
I

p. ......p...p...p - p... p .. p ... p p...+ . ..p. ...p .... p.....p..p...p. - ................ .......... ..

!CATE E02 COL PLf2 CE-E CE-E PROBE IE LEN It"1 IEt/ CHM VULTO DEE TISE! C0f0iEKl$

p..... p .p...p...p...e-.e- p p... p....p..-p.. .p.-- p... p...p... .-- - . . - - . . _ . .

,,p t : W
_ _ _ _



,

..=

= ISICAf!'.:! LISTIIE - ||0T11 LE6! CINLATM

Cnidwood Unit 1 CCE -C/D4 IUPLtTIUM: An-M 1 hwM 11:23

.

. .. p...+... 4....p...e...+...... p.. p 4..... p .... e...,_ . 4 - .4.. e.. .- .... .. _ ....

I MTE R00 COL PLAN CE-1: CE-E PROCE D@ LOCH IRCRI IWCH2 CW V0li! (G IAffl COMEXi!
p . .. .. p. .. p..., . ... p.. . + . . p. . . , _ .4_ p.. .. p p . p . p s .. e. .. .... .. - .. .. . .. .. -

|
-

4 51 1 KC TEH 410-Ef DI TEC 19.30 .00 M 2.01 107 1? lE$lli Of DISC C AktY CSOLUTIDN
1- 4 51 1 11C TDI die-Er 20 1 20 ll13UL1 Of DISCRLrnNn' EE30LUT3ft
i87-14p 4- 51 0 EH TEC 410-ZA DI TEC 17.2d .00 M 1.35 102 54 ICSULT of DISCOANCY Cs0LUT10M
i 87-Se9 ' 4 51 0 11C TEC' RPC-ZA ED 1 ?P1
I i

- Imumunnumummn.nnumunnmun.mmnmsmmamannnnnnnnn=nmmumn=n==nn
1 I

l' 24 51 1 TEC IIH 410-Er DI 3H' .00 .00 M .45 Cd I? Il13 ULT Or DISCkiPnRCY 430LUTIDX
l 24 51 4- 3H 3H RPC-Zi CD 1 53 |
|87-Sep 24 51 0 E N EC 410-EB 20 1 71I i

| 1

- |=mm=mmmmunmunnmunum=nmummumm. . -un=nmum=unnmu====nunn
i I

I- 38 51 1 ilt TEM 610-Ef DI 3H .00 .00 m .40107 20 IG15 ULT of DISCRErAHtY RE30LUTI0tl
I 38 51 4 3H 3 RPC-ZR SAI 3H - .00 .00 2 2.30 43 53 ICTC3r FOR POSITM I.6.
! 38 51 4 3H 3H RPC-N LA 3H 370.0 23P.0 M IN.M 41 53 I
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APPENDIX 4

CERTIFIED EDDY CURRETF TESTING PERSONNEL
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PERSONNEL CERTIFICATIONS

The follcwing personnel acquired and analyzed the eddy
current data for Braidwood Unit 1 second refuel outa,ge
(A1R02). Those peraonnel identified with an asterist
analyzed the data.

NAME ET CERT. LEVEL COMPANY

* A.J. Dlabik IIA W
* J.E. Dye IIA W
* K.P. Hoolahan IIA W
* R.H. Ingraham III W
G.W. Miller II W

* R.A. Popovich III W
M.L. PrAce I W
D.L. Reif II W

* M.A. Richmond III W
T.M. Robertson IIA W
S.H. Taylor IIA W
W.R. Valdez I W
L.J. Raper IIA ANA

* P.W. O'Grady IIA ANA
R.S. Miller II ANA
E.J. Hako IIA ANA
Y.K. Salls IIA ANA
C.P. Benef;*,d TIA ANA

* E.P. Lopez IIA ANA
* V.S. Lynn IIA ANA
* J.I. Radovanic III ANA
* C.M. Whatley IIA ANA
* B.E. Akerlind IIA UTL
* D.R. Greene IIA UTL
'* K.D. Stewart IIA UTL
w J.T. Shelden IIA NDE
* M.S. Kist- IIA NDE
* C.K. Wheeler IIA NDE
* J.M. Case IIA NDE
K.C. Miller I W
C.E. Walton II ANA
M.A. Jones I ANA
J.J. Chapla III ANA
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