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1.0 Introduction

Based upon the requirements specified in Reference 4.1 for site qualified techniques, a
documented review of a qualified technique’s essential variables must be made to ensure the
application of any EPRI Appendix H technique during a steam generator inspection is applicable
to the site-specific generator conditions. The purpose of this report is to provide the
documentation that the ET techniques that will be used at Callaway during the 1RFO12
inspection are adequate for the detection and sizing (where applicable) for the damage
mechanisms that are both active and potential for these steam generators.

2.0 Eddy Current (ET) Techniques

All of the EPRI Appendix H techniques used, as comparison, for the Callaway tubing were
performed utilizing different frequencies than will be used for the Callaway examination. An
equivalency had to first be established for the different frequencies. This was achieved by
comparing relative current densities. Section H.4.1.2 in the PWR Steam Generator Examination
Guidelines, Revision 5 require that the current densities should be within 10% of the qualified
frequency to be considered equivalent. Table 1 illustrates the relative current densities for the
frequencies and techniques used at Callaway and Table 2 illustrates the relative current
densities for the EPRI Appendix H frequencies and techniques. Based on these tables, an
equivalency, between the EPRI Appendix H frequencies and the Callaway frequencies was
established.

The EPRI Appendix H ET techniques to be used during the 1RFO12 inspection of the Callaway
steam generators were reviewed to determine their applicability to the site conditions. A review
of the pulled tube samples and lab samples used to support the Appendix H technique
qualifications was performed. An analysis of a sample of ET data from Callaway ensured that the
characteristics of the in-generator tubing (i.e. denting, deposits, geometrical changes) is
consistent with those used to develop the qualified techniques. The data was also reviewed by
Framatome ANP (FANP) for similarity and applicability to Callaway tubing conditions, signal-to-
noise, and essential ET variables to be used during the examination. The graphics provided on
pages 14 and 15 depict typical areas of the Callaway steam generators. The graphics on pages
35 - 55 depict indications from the EPRI data sets and actual Callaway data of the same general
areas. Based upon this review, the tubing conditions that are expected in the Callaway steam
generators are equivalent to those of the qualification samples.

Table 3 lists the techniques that will be used for each of the active and potential degradation
mechanisms at Callaway. The essential variables for tubing, equipment, technique, and analysis
were taken from Reference 4.1, page 6-3, Figure 6-2, and page H-2, H.2.1.1.

Based upon the review of Reference 4.1, there are two classifications of eddy current techniques
that are available for use during the Callaway inspection for detection and sizing of steam
generator tube degradation. They are “site-qualified” and “qualified” techniques. A third
classification, “qualified-by-extension” (QBE) will also be utilized for this examination. The
“qualified by extension” techniques are those that are bounded by other EPRI qualified
techniques.
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Site qualified techniques:

“Site qualified techniques” have an EPRI ETSS for detection and/or sizing and have been
reviewed by FANP for similarity and applicability to Callaway tubing conditions, signal-to-noise,
and essential ET variables to be used during the examination. One key part of this comparison
is that the degradation must have been previously detected at Callaway in order to compare the
signals and classify the technique as “Site” qualified. These techniques are directly applicable to
Callaway and are denoted as “Site” in the Detection or Sizing portion of the Technique
Qualification Category column in Table 3. AVB wear, Circumferential and Axial ODSCC at
expansion transitions, and Circumferential and Axial PWSCC at expansion transitions, are the
only active tube damage mechanisms at Callaway. These techniques may also be utilized for
sizing to assist in evaluations for Condition Monitoring and Operation Assessment. The
technique used for this mechanism is “site-qualified” for detection and sizing. Listed below are
the site qualified techniques utilized for this examination:

Bobbin:
96004.3

RPC:
20510.1 20511.1 21409.1 21410.1

Qualified techniques:

“Qualified techniques” have an EPRI ETSS for detection and/or sizing, but a direct comparison
could not be made because the degradation mechanism has not been detected at Callaway.
These are denoted as “qualified” in the Detection or Sizing portion-of the Technique Qualification
Category column in Table 3. Listed below are the qualified techniques utilized for this
examination:

Bobbin:
96001.1 96005.2 96007.1 96008.1

RPC:
21998.1 228413 22842.3 96910.1 96911.1 96511.2
96511.3 99997.1 99997.2 MAGPPT MAGGPTTP

Qualified-by-extension:

“Qualified-by-extension”(QBE) techniques do not have a specific EPRI ETSS for detection and/or
sizing, but Callaway has applied a technically justifiable technique for detecting and/or sizing a
damage mechanism based on electro-magnetic theory, geometrical similarities, and/or similar
flaw characteristics. These are denoted as “QBE” in the Detection or Sizing portion of the
Technique Qualification Category column in Table 3. Listed below are the EPRI techniques that
are qualified-by-extension for detection and/or sizing and the applicable damage mechanisms
that are covered by these techniques.

Bobbin Coil

e 96004.3, 96005.2, 96007.1, and 96008.1 will be utilized for detection of freespan
indications, i.e., Manufacturing Burnish Marks (MBM).

e 96004.3 and 96005.2 will be utilized for the detection and/or sizing of loose parts and loose
part wear. There are no actual EPRI qualified techniques for the detection of loose-parts, but
low frequency screening of the ET data (bobbin and rotating coils) can easily detect
structures outside the tubes (i.e., TSPs and TTS). Therefore, the detection of loose-parts by
these techniques is considered as “qualified-by-extension” at Callaway. Sizing of loose-part
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wear will also be performed and considered qualified-by-extension provided that the actual
wear from the loose part can be compared to samples in the above EPRI data sets and a
reliable calibration curve can be established using wear indications similar in morphology to
the actual wear.

RPC Coil

20510.1 will be utilized for the detection for circumferential PWSCC at dented locations
based on similar ID geometry and the ability of the surface-riding probe to smoothly traverse
the irregular geometry of this area.

20511.1 will be utilized for the detection for axial PWSCC at dented locations based on
similar ID geometry and the ability of the surface-riding probe to smoothly traverse the
irregular geometry of this area.

21409.1 will be utilized for detection of freespan indications, i.e., Manufacturing Burnish
Marks (MBM).

22841.3 will be utilized for the detection of axial ODSCC associated with expansion
transitions, support structures and freespan ding location based on similar ID geometry,
bounding conditions, and the ability of the surface-riding RPC probe to smoothly traverse
these areas.

22842.3 will also be utilized for the detection of circumferential ODSCC at support structures,
freespan dings based on similar ID geometry, bounding ¢onditions, and the ability of the
surface-riding RPC probe to smoothly traverse these areas.

96910.1 and 96911.1 will be utilized for the detection and/or sizing loose parts and loose
part wear. There are no actual EPRI qualified techniques for the detection of loose-parts,
but low frequency screening of the ET data (bobbin and rotating coils) can easily detect
structures outside the tubes (i.e., TSPs and TTS). Therefore, the detection of loose-parts by
these techniques is considered as “qualified-by- extension” at Callaway. Sizing of loose-part
wear will also be performed and considered qualified-by-extension provided that the actual
wear from the loose part can be compared to samples in the above EPRI data sets and a
reliable calibration curve can be established using wear indications similar in morphology to
the actual wear.

In each case of techniques that are extended for sizing of degradation, the sizing uncertainties
associated with these are considered for the purposes of condition monitoring assessment only.
A plug on detection philosophy should be used to disposition these indications since the sizing is
not explicitly included in the EPRI ETSS database.
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Conclusions

The table and graphics provided in this report show that the review of the EPRI qualified
techniques to be used at Callaway was completed. The techniques are categorized as either
site-qualified, qualified, or qualified-by-extension as noted in Table 3. The use of all the
techniques listed in Table 3 is justified during the inspection of the Callaway steam generators at
1RFO12, for each of the degradation mechanisms that are potential at Callaway. A qualitative
Signal-to-Noise (S/N) comparison was performed on the EPRI data sets and the Callaway
historical data. In all cases the Callaway S/N ratios were equivalent to the data that was used in
the EPRI techniques.
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“EPRI

Callaway Equlv

Areas duﬁliﬂe& By éiténélén |

EPRI Damage Mechanism_
ETSS Frequency Frequency (QBE)
96001.1 400/100D Thinning @ TSP’s and Top-of-Tubesheets 630/160 D N/A
Detection / Sizing
Wear @ TSP's, FDB, and AVB’s, Freespan indications
96004.3 200/100 A Detection / Sizing 320/160 A Detaction
300/150 A Loose Part/ Loose Part Wear
Detaction / Sizing
Tube-to-Tube Wear
Detection / Sizing
96005.2 400/100 D Pitting in the presence of copper. 630/160 D Pitting in Sludge Plle
Detection / Sizing Detoction / Sizing
Freespan indications.
Detaction
Loose Part / Loose Part Wear
Detection / Sizing
96007.1 400/100 D IGA/SCC @ non-dented drilled tube 630/160 D Freespan indications
550/130 D support locations Detection
Axial ODSCC at non-dented eggcrates Axial ODSCC in freespan areas.
96008.1 400/100 D and/or sludge pile region. 630/160 D Detection / Sizing
Detaction / Sizing Freespan indications
Detection
EPRI EPRI Damage Mechanism Ca"away Equlv Areas Qualified By Extension
ETSS Frequency Frequency (QBE)
20510.1 200 Circ PWSCC at expansion transitions. Circ PWSCC at Dented locations.
+Point™ 300 Detoction / Slzing 300 Detection / Sizing
20511.1 200 Axial PWSCC at expansion transitions. Axial PWSCC at Dented locations.
+Point™ 300 Detasction / Sizing 300 Detaction / Sizing
21409.1 200 Axial ODSCC at support structures,
+Point™ 300 freespan, & sludge pile. 300 N/A
Detection .
21410.1 200 Circ ODSCC at expansion transitions. - 300 Circ ODSCC at support structures, freespan, & sludge pile.
+Point™ 300 Detection Detaction
21998.1 300 Volumetric indications within the freespan 300
+Point™ areas. N/A

Detection / Sizing
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away RPC Technltjte Summaty, Jk o
EPRI EPRI Damage Mechanism Callaway Equiv. Areas Qualified By Extension
ETSS Frequency Frequency (QBE)
Axial ODSCC @ dented support 410 Axial ODSCC @ expansion transitions, freespan dings, and
22841.3 300 structures. w/BP Filter support structures.
+Point™ w/BP Filter Detection / Length sizing Detection
228423 300 Circ ODSCC @ dented support 410 Circ ODSCC @ expansion transitions, freespan dings, and
+Point™ structures. support structures,
Detsction / Length sizing Dstaction
Mechanically induced wear at Broached Loose Part, Tube-to-Tube and FDB wear.

96910.1 300/100 TSP's. 300/100 Detection / Sizing
+Point™ Detection / Sizing Volumetric freespan indicaitons

Detection / Sizing

Mechanically induced wear at Broached Loose Part, Tube-to-Tube and FDB wear.
96911.1 300/100 TSP's. 300/100 Detection / Sizing
115 Detection / Sizing Volumetric freespan indicaitons

Pancake Detection / Sizing
99997.1 800 Axial / Circ PWSCC in Low-Row Ubends 800" N/A
+Point™
99997.2 1000 Axial / Circ PWSCC in Low-Row Ubends 1000* N/A
+Point™

* The 800 and1000 kHz are not equivalent frequencles for this wall-thickness tubing (0.040") based on the ratio of relative current density at the
inside diameter (ID) to the relative current density at the outside diameter (OD). Relative current densitles for a given frequency are relatively
equal at the ID surface regardless of tubing wall thickness. EPRI techniques 99997.1 and 99997.2 are strictly for PWSCC In the Low-Row Ubend
areas on the ID of the tube. Lower frequencies will be utllized during this exam to Inspect for OD initiated degradation.




51-5005460-02
Page 8 of 55

TABLE 1

Callaway ET Parameters versus Frequency
0.688" x 0.040" Inconel 600

Approximate ID/OD

Frequency Standard Depth | (Wall thickness) / Relative OD Impedance Plane
(Hz) of Penetration | (Standard Depth) | CurrentDensity Phase (Degrees)
(inches) (% of ID Density)
Bobbin Coll Frequencles- Callaway
30,000 0.113 0.35 41
160,000 0.049 0.82 94
320,000 0.035 1.15 132
630,000 0.025 1.62 L 186
Rotating Coll Frequencles- Callaway
20,000 0.137 0.29 33
100,000 0.062 0.65 74
200,000 0.044 0.91 105
300,000 0.036 1.12 128
400,000 0.031 1.29 148
410,000 0.31 1.31 150
| 600,000 0.025 1.58 181
' 800,000 0.022 1.83 209
1,000,000 0.020 2.04 234
Rotating Coll Frequencles — Laser Welded Sleeves (Total Wall 0.075")

60,000 0.080 0.94 107
80,000 0.069 1.08 124
140,000 0.052 1.43 164
170,000 0.048 1.58 181
240,000 0.040 1.87 215
340,000 0.034 2.23 256
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TABLE 2
EPRI Appendix H Parameters versus Frequency
Standard Relative
EPRI Frequency | Tube Wall Depth of oD Callaway
ETSS # Description kHz Inches Penetration Density (% ETSS ¢
ID Density)
Bobbin Technlques
96001.1 | Thinning @ TSP's and Top-of-Tubesheets 400/100 D 0.049 0.031/0.062 1
200/100 A 0.049 0.044/0.062
96004.3 | Wear @ TS, AVB, Vert. & Diag. Straps 300/150 A 0.040 0.036/0.051 1
96005.2 | Pitting in the Presence of Copper 400/100 D 0.050 0.031/0.062 1
. 400/100 D 0.049 0.031/0.062
96007.1 | IGA/ODSCC @ non-dented drilled tube supports 550/130 D 0.043 0.026/0.054 1
96008.1 IGA/ODSCC detect and size @ non-dented tube 400/100 D 0.050 0.031/0.062 1
: supports & sludge pile 400/100D 0.048 0.031/0.062
RPC Techniques
' " 200 0.048 0.044
20510.1 | Circ PWSCC at expansion transitions - +Point™ 300 0.043 0.036 2
200 0.049 0.044
20511.1 | Axial PWSCC at expansion transitions - +Point™ 300 0.043 0.035 2
21409.4 Axial ODSCC at support structures, freespan, 200 0.048 0.044 26
: crevice & sludge pile - +Point™ ) 300 0.043 0.036 ’
, 200 0.048 0.044
?1 410.1 | Circ ODSCC at exparision transitions - +Point™ 200 0.043 0.035 2,6
21998.1 | Volumetric Indications in Freespan - +Point™ 300 0.043 0.036 2,6
Axial ODSCC detect & size at dented support
228413 | o chures - 4Point™ Bandpass 300 0.050 0.036 2,36
Circ ODSCC detect & length size at dented support
22842.3 structures - +Point™ 300 0.050 0.036 2,3.6
Mechanically induced Wear @ Broached TSPs.
£6910.1 (Loose Part Wear/ Pitting) - +Point™ 300/100 0.037 0.036/0.062 2,36
Mechanically induced Wear @ Broached TSPs.
96911.1 (Loose Part Wear / Pitting) - 0.115MR 300/100 0.037 0.036/0.062 25
99997.1 | Axial & Circ PWSCC in Low-Row-Ubends 800 0.049 0.022 8
©9997.2 | Axial & Circ PWSCC in Low-Row-Ubends 1000 0.049 0.020 : 8
Westinghouse Laser Welded Sleeve Appendix H Parameters versus Frequency
RPC Techniques
PAR + Relatlve
WEST Description Frequency Lws OD Current | Callaway
ETSS # KHz Tube Std. Depth Density (% ETSS
Wall In. Penetration
MAGPPT Axdal , Circumferential , and Volumetric 150/100 A 0.081 0.051/0.062 4
degradation in Parent Tube and LWS 75/50 A 0.072/0.088
MAGGPPTP | Axia!, Circumferential , and Volumetric 300/120/100 A 0.081 0.036/0.057/0.062 4
degradation in Parent Tube and LWS . 75/50 A 0.072/0.088
Process Flaws
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FORMULAS USED FOR CURRENT DENSITY

Standard Depth of Penetration = J = 1.98J% where:

p = Resistivity in microQcm = 98.00 for Inconel 600
f = frequency in cycles per second (hertz)

ia
(3
t = tube wall thickness in inches
& = Standard Depth of Penetration

Relative Current Density = 100 x ¢ where:

2xtx573
Approximate ID/OD Impedance Plane Phase = —————— (Degrees)

J
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Table 3

CALLAWAY ]
Non-Site Application of
Degradation | Orientation { Location | Probe EPRI ETSS EPRI EPRI EPRI Non-Stte Quatified Technique EPRI Technique
Mechanism Detection POD ETSS Sizing Qualified Sizing Qualification to site
Technique Skzing RMSE Skzing RMSE Category conditions
(and page) Technique Technique (note 2) (note 1)
Cold Leg . Detection: Pulled Tube
Thinning Cold Leg 96001.1 .82@50%TW@ Qualified
1 | (potential) - Tsp | Bobbin (A-230) 90CL 960011 | 144%TW None NA Sizing: Qualified | _ No Site Data
3.85%TW Detection: Site Lab Sample
. Qualified
Wear AVB 96004.3 912 @ 60%TW for flaws up
2 - Bobbin 96004.3 None N/A Sizing:
(active) FDB (A-256) @.90CL to 90% Site Qualified Site Data
Detection: Pulled Tube
Pitting @ Qualified
3 copper - Aoote | Bobbin ‘;‘f\?gg-e"; B W | ge0052 | 20.97% TW None N/A Sizing:
(potential) : Qualified No Site Data
Detection: Pulled Tube
IGAIODSCG Non-dented 96007.1 896 @60% TW | 96007.1 | 20.13% TW Qualified
4 (po'eﬂﬂal) - Drilled TSP Bobbin ( A'291) @ .900L None N/A SlZlng.
- Qualified No Site Data
Detection: Pulled Tube
Non-dented Qualified
5 '?m:)c - Eggorates & | Bobbin m B bW | 08008.1 | 21.34 %TW None N/A Sizing:
SLG region : Qualified No Site Data
Expansion Detection: Lab Sample
PWSCC Transition 915 POD 40% Qualified / QBE
6 (active) Circ Dented | *Foint 2(9,\5_3,‘;')‘ T™We.gocL | 205101 |25.80%TW None N/A Sizing: Stte Data
(potential) Locations Qualified / QBE No Site Data
Expansion Detection: Lab Sample
PWSCC Transition .896 POD 40% Qualified / QBE
7 (active) Axial Dented | *FOint 2(",2:3;)‘ TWe.socL | 205111 | 17.2%TW None N/A Sizing: Site Data
(potential) Locations Qualified / QBE No Site Data
Support Detection: Lab Sample
Structures . Qualified
8 (:mnesn?,g) Axial | Freespan | *Foint "(’;‘_‘1"194; o | 214001 | 4233%TW None N/A Sizing:
SLG Pile : Qualified Site Data
opsce gtxp.Trans. Detection: Lab Sample
? ructures . Qualified /QBE
o (;g;’:m"?;,) Circ | Freespan | *Foimt %}\‘_‘1‘;’3'; o | 24101 | 3500%TW None NA Sizing:
SLG Pile ) Qualified /QBE Site Data
metri Detection: Lab Samples
10 | indications | Volumetic | Freos 21998.1 Qualified
pan | +Point 926 POD 40% 21998.1 9.07% A
(potential) ™ (A-184) TW @.90 CL None N/A Sizing:
) Qualified Site Data
Lab Sample
Dented .
OoDSCC Supports Detection:
11 (potential) Axial ExpTrans, | +Point 22841.3 .001 POD 40% Qualified / QBE
(active) FS dings, ' ™ (A-186) TW @.90 CL None N/A None N/A Sizing: No Site Data
(potential) SuplL oc.' Qualified / QBE Site Data
No Site Data
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Table 3

CALLAWAY
Non-Site Application of
Degradation | Orientation | Location | Probe EPR! ETSS EPR} EPR) EPRI Non-Site Qualified Technique EPRI Technique
Mechanism Detection POD ETSS Sizing Qualified Sizing Qualification to site
Technique Sizing RMSE Shzing RMSE Category conditions
(and page) Technique Technique (note 2) (note 1)
Lab Sample
Dented
QpDsce Detection:
(potential) +Point - : Qualified / QBE
12 i Circ ?—'gpgl?»?; Poi %ﬁggz? oot | None N/A None N/A
(potential) Sup L oc.' ™ ) Sizing: No Site Data
P Qualified/ GBE | _ No Site Data
Wear Detection Lab Sample
(active) TSP Qualified / QBE Site Data
13 | (active) - ave || e e | seston [ 77a%TW None /A Sizing No Site Data
(potential) FDB Qualifled / QBE No Site Data
Wear Detection Lab Sample
(active) TSP Qualified / QBE Site Data
14 | (active) - Ave | pl3 et TRAPOSN% | ggor14 | 12.60%TW None N/A Sizing No Site Data
{potantial) FDB : Qualified / QBE No Site Data
915 POD Deteqtion: Lab Sample
15 | Ppwscc Axial Low Row | pojnt 99697.1 >/=27%TW | 99997.1 | 23.41%TW N/A Qualified
(potentiaf) Circ U-bend ™ (A-421) @ 90 CL None Sizing:
Reglon Quatified No Site Data
915 POD Detection: Lab Sample
16 | PwWsce el | towHow | spoint | 99372 >=27%TW | 999071 | 20.41%TW N/A Qualified
(potential) Circ U-bend ™ A-(425) @ 90 CL None Sizing:
Region Qualified No Site Data
Detection N/A
Bobbin Extension Of QBE
17 "g,';:n::,;‘ - Anywhere 96004.3, None None None None N/A Sizing:
96005.2 QBE Site Data
Detection N/A
W @ +Point Extension of 0BE
18 ear - Loose ™ 96910.1 None 96910.1 7.74% None N/A Sizing:
(potential) Parts 115 96911.1 96911.1 12.62% OBE. Site Data
NQH " Detaction: N/A
19 If‘:!eleeast‘l%anns voL Anywhere Bobbin 965?4?9’06"000;2 None None None None N/A QBE
(MBM) 96007.1, 96008.1 Sizing: N/A Site Data
Detection: Lab/ Pulled
Parent Tube Mag- W ETSS w‘?.‘;i'"é‘i}’ | Samples
20 oD andID Axial Laser Bias D a
Crackin Circ Waelded +Point WPOD STD-DP-1997-
9 Vol Sleoves ™ MAGPPT SEE ETSS None None None N/A 7996
Sizing: N/A No Site Data
Detection: Lab / Pulled
21 Weid Axial Loser | Bies W ETSS west. ua semeies
Process N — wPoD None STD-DP-1997-
. Circ Welded | +Point
ind’s, Vol Sleeves ™ MAGGPTTP SEE ETSS None None N/A 7996
Sizing: N/A No Site Data




51-5005460-02
Page 13 of 55

[
!

Note 1: Applicability of EPRI Appendix H qualified techniques to Site Specific Conditions have been reviewed. The criteria used for review
included tubing essential variables such as denting, deposits, tube geometry changes, as well as signal voltage and signal-to-noise ratio.

Note 2: TBD indicates that, for active and/or potential tube damage mechanisms that are being sized by a non-qualified sizing technique, a
suitable RMSE needs to be established to support condition monitoring and operational assessment.
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The following graphics shows typical areas of the Callaway steam generators:
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Typical top-of-tubesheet at Callaway with the prime frequency of 630 kHz.
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Typical Quatrefoil support plate at Callaway with the prime frequency 630kHz.
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Technique 1

51-5005460-02
Page 16 of 55

Detection and Sizing of Thinning at non-dented tube supports and tubesheets;

Bobbin Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

page 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS #1 Equivalency Basis Used for
#96001.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.688 OD X 0.040 Wall density
Instrument Zetec Miz-18 Zetec Miz-30 Zetec
MiZ-30 Eddy Current Tester
Implementation Documents
____31May 1994
Probe size & type Fill tactor 86% or greater .560 Diameter (85% fill factor) FANP Document 51-5011653-00
83 ft probe cable 110 ft probe cable Fill Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext. Cable Comparisons
Analog cable type & Zetec RG-174 Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 100 ft Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 400 kHz, 300 kHz, 200 kHz & 630 kHz, 320 kHz, 160 kHz & EPRI PWR Steam Generator
100 kHz Differential & 30 kHz Examination Guidelines:
Absolute Revision 5 volume 1,
page H-4, H.4.1.2
Drive Voltage & Gain None stated 12 Volts, X2 Gain Zetec
(Miz-18 is equal to 11 volts, X1 MiZ-30 Eddy Current Tester
Gain) Implementation Documents
\ 31 May 1994
" Coil excitation Differential & Absolute Differential & Absolute Equivalent
modes -
Calibration method None Stated 100% TWH 40 degrees Equivalent
{Acquisition)
Minimum data to be 8 channels 8 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording

Digitizing rate

33 samples per inch

33 samples per inch

EPRI PWR Steam Generator
Examination Guidelines:
Revision 5 volume 1,
pageH-5, H.4.4

Scan pattem None stated Pulled Equivalent
Methaod of calibration | Channel 1/7 (400/100 diff mix) Channel P1 (630/160 diff mix) Equivalent based on current
{Analysis) 100% TWH @ 50% FSH. 100% TW @ 6 - 8 divisions. density
Probe motion horz. Flaw down | Probe motion horz. Flaw down first.
first. Phase curve 100,60 & | Phase curve 100, 60 & 20% TWHSs.
20% TWHSs 4.0 volts in channel 1 on 20%
Default volts TWHs
Data review None Stated Review support plate with Equivalent
requirements channel P1
(Analysis)
Reporting None Stated Use the Vp-p Equivalent
requirements Measurement method
(Analysis) Reporton P1 % TW
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Eddynet Zetec Eddynet 98 54-IS| -79 rev 03
Version 8 Eddynet System

Checkout Procedure




Technique 2

51-5005460-02
Page 17 of 55

Detection and Sizing of AVB, TSP, and FDB Wear;

Bobbin Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
age 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS #1 Equivalency Basis Used for
#96004.3 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.049 Wall 0.6880D X 0.040 Wall density (Deg. Ass.)
Instrument Zetec Miz-30 Zetec Miz-30 Zetec
MiZ-30 Eddy Current Tester
implementation Documents
31 May 1994
Probe size & type Fill factor 86% or greater .560 Diameter (85% fill factor) FANP Document 51-5011653-00
83 ft probe cable 110 ft probe cable Fill Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext. Cable Comparisons
Analog cable type & None Stated Zetec 751t 36 pin High FANP Document 51-5014354-
length Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
EPRI PWR Steam Generator
Frequencies 300 kHz, 200 kHz, 150 kHz & 630 kHz, 320kHz, 160 kHz & Examination Guidelines:
100kHz 30 kHz Revision 5 volume 1,
page H-4, H.4.1.2
Zetec
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain MiZ-30 Eddy Current Tester
| Implementation Documents
‘ 31 May 1994
Coil excitation Differential & Absolute Differential & Absolute Equivalent
modes
Calibration method None Stated 100% TWH 40 degrees Equivalent
(Acquisition)
Minimum data to be 8 channels 8 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 33 samples per inch >/= 33 samples per inch Equivalent
Scan pattem None stated Pulled Equivalent
Method of calibration Channel 6/8 (200/100 abs & Ch. P2 & (320/160 abs mix)
(Analysis) 300/150 abs.mix},40% TW @ 40% AVB Wear @ 5 divisions. Equivalent
50% FSH Probe motion horz. Flaws up first
Probe motion horz. Flaws up Amp curve (P2)60%, 40%, 20% &
first 0%
Amplitude curve 5.0 volts VertMax on 60% FB
40%, 20% & 0% Wear flaw
Default volts
Data review None Stated Detect wear in Process channe! Equivalent
requirements P1. Size using P2.
(Analysis)
Reporting Use the vert max voltage Use the vert max voltage Equivalent
requirements measurement method measurement method
(Analysis) report % TW Report on P2 % TW
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Version 18.6 rev5.2 Zetoc Eddynet 98 54-1SI -79 rev 03
Eddynet System

Checkout Procedure




Technique 3

Detection and Sizing of Pitting;

Bobbin Exam

51-5005460-02
Page 18 of 55

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
page 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS #1 Equivalency Basis Used for
#96005.2 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.6880D X 0.040 Wall density
Instrument Zetec Miz-18 Zetec Miz-30 Zetec
MIZ-30 Implementation
Documents 31 May 1994
Probe size & type Fill factor 86% or greater .560 Diameter (85% fill factor) FANP Document 51-5011653-00
83 ft probe cable 110 fi probe cable Fill Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext. Cable Comparisons
Analog cable type & Zetec RG-174 Zetec 758 36 pin High Performance | FANP Document 51-5014354-
length 1ot Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 400 kHz & 100 kHz EPRI PWR Steam Generator
Differentiat 630 kHz, 320kHz, 160 kHz & Examination Guidelines:
30 kHz Revision 5 volume 1,
, . page H-4, H4.1.2
Drive Voltage & Gain Zetec
11 Volts, X1 Gain 12 Volts, X2 Gain MIZ-30 Eddy Current Tester
Implementation Documents
31 May 1994
Coil excitation Differential Differential & Absolute Equivalent
modes
Calibration method None Stated 100% TWH 40 degrees Equivalent
(Acquisition)
Minimum data to be 8 channels 8 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 33 samples perinch >/= 33 samples per inch Equivalent
Scan pattem None stated pulled Equivalent
Method of calibration Channel 3/7 (400/100 diff Channel P1 (630/160 diff mix)
(Analysis) mix),100% TWH @ 50% 100% TW @ 6- 8 divisions. Increased sensitivity
FSH,probe motion horz. Flaw | Probe motion horz. (35°)Flaw down Equivalent
down first first. Phase curve 100, 60 & 20%
Phase curve 100, 60 & 20% TWHs,4 volts, channel 1 on 4x20%
__TWHs. Default volts TWHs
Data review None Stated Review strip charts and Lissajous Equivalent
requirements
{Analysis) )
Reporting None Stated Use the Vp-p Equivalent
requirements Measurement method
(Analysis) report P1 as NQ!I
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Version 18.6 Zetec Eddynet 98 54-IS1 -79 rev 03
Eddynet System

Checkout Procedure




Technique 4

51-5005460-02
Page 19 of 55

Detection of IGA/SCC at non-dented Drilled Tube-support plates;

Bobbin Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

page 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS #1 Equivalency Basis Used for
#96007.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.6880D X 0.040 Wall density
0.750 OD X 0.043 Wall
Instrument Zetec Miz-18 Zetec Miz-30 Zetec
MIZ-30 Implementation
Documents 31 May 1994
Probe size & type Fill factor 86% or greater .560 Diameter (85% fill factor) FANP Document 51-5011653-00
100 ft probe cable 110 ft probe cable Fill Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext. Cable Comparisons
Analog cable type & Zetec RG-174 Zetec 75ft 36 pin High Performance | FANP Document 51-5014354-
length 50 ft Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies EPRI PWR Steam Generator
400 kHz, & 100 kHz 630 kHz, 300kHz, 160 kHz & Examination Guidelines:
500 kHz, & 130 kHz 30 kHz Revision 5 volume 1,
Page H-4, H.4.1.2
Drive Voltage & Gain ‘ Zetec
" 11 Volts, X1 Gain 12 Volts, X2 Gain MIZ-30 Eddy Current Tester
. Implementation Documents
| 31 May 1994
" Coil excitation Differential Differential & Absolute Equivalent
modes
Calibration method None Stated 100% TWH 40 degrees Equivalent
(Acquisition)
Minimum data to be 2 channels 8 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 33 samples per inch >/= 33 samples per inch Equivalent
Scan pattem None stated pulled Equivalent
Method of calibration | Ch 1/5 (400/100 & 550/130 Channel P1 (630/160 diff mix)
(Analysis) diff mix). 100% TWH @ 50% 100% TW @ 6 - 8 divisions.
FSH. Probe motion horz. Probe motion horz. (35%)Flaw down Increased sensitivity
Flaw down first. Phase curve first. Phase curve 100, 60 & 20% Equivalent
100, 60 & 20% TWHs TWHs,4 volts, channel 1 on 4x20%
6.00 volts on 4X20 FBH TWHs
ASME standard
Data review Set mix channe!l and 100 630/160 mix (P1) & 160 kHz vertical Equivalent based on current
requirements kHz in strip charis with 100 in strip charts & P1 in lissajous. density- Degradation
(Analysis) kHz mix in the lissajous Review TSP and freespan with P1 & Assessment
160kHz in lissajous
Reporting Report using mix channel Use the Vp-p Measurement method Equivalent
requirements Report P1 as DSI at TSP and/or
(Analysis) NQ! in freespan
Instrument (Analysis) | Hewlett Packard model 300 Hewlett Packard model 8000/700 Framatome Technologies
Zetec Eddynet Version Zetec Eddynet 98 54-IS1 =79 rev 03
18.6, Rev. 5 Eddynet System

Checkout Procedure




Detection of IGA/ODSCC at non-dented quatrefoil support plates and in Sludge Pile Region;

Technique 5

Bobbin Exam

page 6-3, Figure 6-2

51-5005460-02
Page 20 of 55

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS #1 Equivalency Basls Used for
#96008.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wali 0.6880D X 0.040 Wall density
Instrument Zetec Miz-18 Zetec Miz-30 Zetec
MIZ-30 Implementation
Documents 31 May 1994
Probe size & type Fill factor 86% or greater .560 Diameter (85% fill factor) FANP Document 51-5011653-00
100 ft probe cable 110 ft probe cable Fill Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext. Cable Comparisons
Analog cable type & Zetec RG-174 Zetec 75ft 36 pin High Performance | FANP Document 51-5014354-
length 60 ft Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 400 kHz, & 100 kHz EPRI PWR Steam Generator
Differential 630 kHz, 320kHz, 160 kHz & Examination Guidelines:
30 kHz Revision 5 volume 1,
page H4, H.4.1.2
Drive Voltage & Gain Zetec
11 Volts, X1 Gain 12 Volts, X2 Gain MIZ-30 Eddy Current Tester
: Implementation Documents
: 31 May 1984
Coil excitation - Differential Differential & Absolute Equivalent
i modes
" Calibration method None Stated 100% TWH 40 degrees Equivalent
(Acquisition)
Minimum data to be 2 channels 8 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 30 samples per inch >/= 33 samples per inch Equivalent
Scan pattem None stated pulled Equivalent
Method of calibration Ch 1/5 (400/100 diff mix) Channel P1 (630/160 diff mix)
{Analysis) 100% TWH @ 50% FSH 100% TW @ 6 - 8 divisions.
Probe motion horz. Flaw Probe motion horz. (35°%)Flaw down Increased sensitivity
down first. Phase curve 100, first. Phase curve 100, 60 & 20% Equivalent
60 & 20% TWHs TWHs,4 volts, channel 1 on 4x20%
2.75 volts on 4X20 FBH TWHs
ASME standard
Data review Set mix channel and 100 630/160 mix (P1) & 160 kHz vertical Equivalent based on current
requirements kHz in strip charts with in strip charts & P1 in lissajous. density- Degradation
(Analysis) 400/100 kHz mix in the Review TSP and freespan with P1 & Assessment
lissajous 160kHz in lissajous
Reporting Report using mix channel Use the Vp-p Measurement method Equivalent
requirements Report P1 as DS at TSP and/or
(Analysis) NQI in freespan
Instrument (Analysis) | Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Eddynet Version Zetec Eddynet 98 54-1S1 -79 rev 03
18.6,Rev.5 Eddynet System

Checkout Procedure




Technique 6

51-5005460-02
Page 21 of 55

Detection of Circumferential PWSCC @ expansion transitions;

+Point™ Exam

page 6-3, Figure 6-2

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basis Used for
#20510.1 Appendix H
Tubing Diameter Inconel 600 inconel 600 Equivalent based on current
0.875 OD X 0.048, 0.050 Wall 0.688 X 0.040 wWall density
0.750 OD X 0.043 Wall
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 kHz, 300 kHz, 200 kHz, 100 kHz, EPRI PWR Steam Generator
200 kHz 20 kHz Examination Guidelines:
Revision 5 volume 1, page H-
4,H4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volits, X2 Gain Equivalent
Conlnsoxgg:hon Absolute Absolute Equivalent
Calibration method None Stated 40% 1D Axial notch 15 degrees .
{Acquisition) Equivalent
Mmlmrt;r:o (ri:;?j to be 2 channels 11channels Equivalent
Me:;ngg rgifnc;ata Digital Digital Equivalent
Digitizing rate 30 samples per inch 30 samples per inch EPRI PWR Steam Generator
circumferentially circumferentially Examination Guidelines:
25 per inch axially 30 per inch axially Revision 5 volume 1,
page H-5, H4.4
Withdraw 0.2” /sec @ 300 rpm 0.4" /sec @ 800 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.
51-5001301-00
Scan pattem Data should be collected on the | Tube sheet shall be scanned on
push for transition regions the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 40% Circ notch 5 div. 40% 1D Circ notch 5 div. 40% ID
(Analysis) 40% ID Circ notch @ 15°, Circ notch 15 degrees Equivalent
20 volts on 100% Circ notch. 20 volts on 100% Circ notch q
Data review Monitor the strip chart and scroll | Monitor the strip chart and scroll
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
(Analysis) plot the raw and process the raw and process channels a
channels in area of interest over the entire data, terrain plot
Reporting None stated Use the Vp-p measurement
requirements method. Report as SAI,SCl,etc. Equivalent
(Analysis) on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 9000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-1S1 -78 rev 05
Zetec Eddynet 95 version 27 or Eddynet System
equivalent Checkout Procedure




Techniques 7

51-5005460-02
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Detection of Axial PWSCC expansion transitions i.e., TTS;

+Point™ Exam

page 6-3, Figure 6-2

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPR! Appendix H ETSS CALLAWAY UNIT 3 Equivalency Basis Used for
20511.1 ETSS #3 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.750 OD X 0.049 Wall 0.688 X 0.040 Wall density
0.875 OD X 0.043 Wall
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75ft 36 pin High Performance | FANP Document 51-5014354-
length 50 ft low loss Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 200 kHz 300 kHz, 200 kHz, 100 kHz, EPRI PWR Steam Generator
300kHz 20 kHz Examination Guidelines:
Revision 5§ volume 1, page H-
4,H412
Drive Voltage 12 volts, X2 Gain 12 Volts, X2 Gain FANP Document 51-5001224-
& Gain 00 Appendix H Equivalency
Testing: MRPC Examinations
Co:l;;gg:mn Absolute Absolute Equivalent
Calibration method None Stated 40% ID Axial notch 15 degrees .
(Acquisition) Equivalent
Mmimr:?odrgéz to be 1channels tichannels Equivalent
Me:l;gg rgifngata Digital Digitat Equivalent
Digitizing rate 30 samples per inch 30 samples per inch circumferentially
circumferentially 30 per inch axially Equivalent
25 perinch axially
Withdraw 0.2" /sec @ 300 pm 0.4" /sec @ 800 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:
5001301-00
Scan pattem None stated for support Tube sheet shall be scanned on the
plates push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 40% Axdal 5 div. 40% ID Axial notch 5 div.
{Analysis) 40% ID Axial notch @ 15° 40% ID Axial notch 15 degrees
20 volts on 100% Axial 20 volts on 100% Axial notch Equivalent
notch
Data review Monitor the strip chart and Monitor the strip chart and scroll the
requirements scroll the region of interest. | region of interest. Terrain plot the raw
(Analysis) Terrain plot the raw and and process channels over the entire Equivalent
process channels in area of data, terrain plot
interest
Reporting None stated Use the Vp-p measurement method.
requirements Report as SAI,SCl,etc. on Ch. 3 or Equivalent
(Analysis) P1.
Instrument (Analysis) Hewlett Packard mode! Hewlett Packard mode! 9000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-IS1 -79 rev 05
Zetec Eddynet 95 ver 1 or Eddynet System
equivalent Checkout Procedure




Technique 8

51-5005460-02
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Detection of Axial ODSCC @ support structures and freespan regions;

+Point™ Exam

Page 6-3, Figure 6-2

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basis Used for
#21409.1 Appendix H
Tubing Diameter inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.688 X 0.040 Wall density
0.750 OD X 0.043 Wall
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)y™ +Point{TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 kHz, 300 kHz, 200 kHz, 100 kHz, EPRI PWR Steam Generator
200 kHz 20 kHz Examination Guidelines:
Revision 5 volume 1, page H-
4, H412
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Conl;:é:g:hon Absolute Absolute Equivalent
—— = -
Ca}ir:;:c:i:“ri!;?)hod None Stated 40% D Axial notch 15 degrees Equivalent
Mmlmr:glo ?;1;3 to be 2 channels 11channels Equivalent
Meggg rgifn(:zta Digital Digital Equivalent
Digitizing rate 30 samples perinch 30 samples per inch EPRI PWR Steam Generator
circumferentially circumferentially Examination Guidelines:
25 per inch axially 30 perinch axially Revision 5 volume 1,
page H-5, H4.4
Withdraw 0.2” /sec @ 300 rpm 0.4" /sec @ 800 ippm Framatome Appendix H
Speed/RPM Equivalency Document No.
51-5001301-00
Scan pattem Data should be collected on the Tube sheet shall be scanned on
push for transition regions the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 40% ID Axial notch 5 div. 40% 1D Axial notch 5 div.
(Analysis) 40% ID Axial notch 15 degrees 40% 1D Axial notch 15 degrees Equivalent
20 volts on 100% Axial notch 20 volts on 100% Axial notch u
Data review Monitor the strip chart and scroll | Monitor the strip chart and scroll
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
(Analysis) plot the raw and process the raw and process channels q
channels in area of interest over the entire data, terrain plot
Reporting None stated Use the Vp-p measurement
requirements method. Report as SAI,SCI,etc. Equivalent
{Analysis) on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewilett Packard model 8000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-1S1-79 rev 05
Zetec Eddynet 85 version 27 or Eddynet System
equivalent Checkout Procedure




Technique 9

51-5005460-02
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Detection of Circumferential ODSCC @ expansion transitions i.e., TTS;

+Point™ Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
page 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basls Used for
#21410.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.688 X 0.040 Wall density
0.750 OD X 0.043 Wall
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 kHz, 300 kHz, 200 kHz, 100 kHz, EPRI PWR Steam Generator
200 kHz 20 kHz Examination Guidelines:
Revision 5 volume 1, page H-
4,H4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Co:lr::ggztlon Absolute Absolute Equivalent
Calzmi:irs\ itrir::!t)l'nod None Stated 40% ID Axial notch 15 degrees Equivalent
mnimr:r:o tr!(:’a;z to be 2 channels 11channels Equivalent
Me::gg rgiin;ata Digital Digital Equivalent
Digitizing rate 30 samples perinch 30 samples per inch EPRI PWR Steam Generator
circumferentially circumferentially Examination Guidelines:
25 per inch axially 30 per inch axially Revision 5 volume 1,
page H-5, H44
Withdraw 0.2" /sec @ 300 rpm 0.4” /sec @ 800 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.
51-5001301-00
Scan pattemn Data should be collected on the | Tube sheet shall be scanned on
push for transition regions the push, other locations may be Equivalent
scanned on the pull or push
Method of ca!lbratlon 40% 1D Circ notqh 5 div. 40% ID 40% ID Circ notch 5 div. 40% ID
{Analysis) circumferential notch 15 A .
circumferential notch 15 degrees .
degrees 20 volts on 100% Circ notch Equivalent
20 volts on 100% Circ notch
Data review Monitor the strip chart and scroll | Monitor the strip chart and scroll
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
{Analysis) plot the raw and process the raw and process channels -E4
channels in area of interest over the entire data, terrain plot
Reporting None stated Use the Vp-p measurement
requirements method. Report as SALSCl,etc. Equivalent
{Analysis) on Ch. 3 or P1. .
instrument (Analysis) Hewlett Packard model Hewlett Packard model 8000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-IS1-79 rev 05
Zetec Eddynet 95 version 27 or Eddynet System
equivalent Checkout Procedure




Technique 10

51-5005460-02
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Detection and depth sizing of Volumetric indications in the Freespan areas;

+Point™ Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
page 6-3, Figure 6-2

Essential Variables

EPRI Appendix H ETSS

CALLAWAY UNIT 3 ETSS #3

Equivalency Basls Used for

21998.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.7500D X 0.043 Wall 0.688 X 0.040 Wall density
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 kHz 300 kHz, 200 kHz, 100 kHz, EPRI PWR Steam Generator
20 kHz Examination Guidelines:
Revision 5 volume 1, page H-
4,H4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Conlr::ggztlon Absolute Absolute Equivalent
Calibration method None Stated 40% ID Axial notch 15 degrees .
(Acquisition) Equivalent
Mmin:’::lo:!:;z to be 1 channels 11channels Equivalent
Me;l;gg rgifnt;ata Digital Digital Equivalent
Digitizing rate 30 samples perinch 30 samples per inch
circumferentially circumferentially Equivalent
25 per inch axially 30 per inch axially
Withdraw 0.2” /sec @ 300 ipm 0.4" /sec @ 800 rpm
Speed/RPM Equivalent
Scan pattem None stated Tube sheet shall be scanned on
the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration | 40% ID Axial notch visible. 40% | 40% ID Axial notch 5 div. 40% ID
(Analysis) ID Axial notch 15 degrees Axial notch 15 degrees
20 volts on 100% TWH 20 volts on 100% Axial notch Equivalent
Data review Monitor the strip chart and scrofl | Monitor the strip chart and scrol!
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
(Analysis) plot the raw channel in area of the raw and process channels q
interest. over the entire data, terrain plot
Reporting Indications indicative of Use the Vp-p measurement
requirements degradation method. Report as SAI,SCl,etc. Equivalent
(Analysis) Report using 300kHz. on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 9000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-1S1-79 rev 05
Zetec Eddynet 98 version 1 Eddynet System

Checkout Procedure
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Technique 11

Detection of Axial ODSCC @ dented support structures. Extended to detection of ODSCC at
expansion transitions;
+Point™ Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
page 6-3, Figure 6-2

Essentlal Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basis Used for
22841.3 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.688 X 0.040 Wall density
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point{TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
EPRI PWR Steam Generator
Frequencies 300 kHz 410 kHz Examination Guidelines:
w/BP Filter w/BP Filter Revision 5 volume 1, page H-
4,H4.12
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
C?Il ’:‘);gietghon Absolute Absolute Equivalent
—— =
Cal&r:;u:; itrir:::‘t)hod None Stated 40% ID Axial notch 15 degrees Equivalent
Mlmmr:r:o (:::’ to be 2 channels 11channels Equivalent
Mertggg rg|fn céata Digital Digital Equivalent
Digitizing rate 30 samples per inch 30 samples per inch
circumferentially circumferentially Equivalent
30 per inch axially 30 per inch axially
Withdraw 0.4" /sec @ 800 rpm 0.4” /sec @ 800 rpm
Speed/RPM Equivalent
Scan pattern None stated Tube sheet shall be scanned on
the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration | 40% ID Axial notch 5 div. 40% | 40% ID Axial notch 5 div. 40% ID
(Analysis) ID Axial notch 15 degrees Axial notch 15 degrees
20 volts on 100% Axial notch 20 volts on 100% Axial notch Equivalent
300kHzBP 23/70/280 300kHzBP 23/70/280
Data review Monitor the strip chart and scroll | Monitor the strip chart and scroll
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
(Analysis) plot the raw and process the raw and process channels q
channels in area of interest over the entire data, terrain plot
Reporting Indications indicative of Use the Vp-p measurement
requirements degradation method. Report as SAI,SCl,etc. Equivalent
{Analysis) Length size using 300kHzBP onCh. 3orP1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 8000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-1S!1 -79 rev 05
Zetec Eddynet 98 version 1 Eddynet System
Checkout Procedure
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Technique 12

Detection of Circumferential ODSCC @ dented support structures. Extended to detection of ODSCC
at dented and non-dented freespan locations;

+Point™Exam
Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Pajqe 6-3, Figure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basis Used for
#22842.3 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.050 Wall 0.688 X 0.040 Wall density
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
EPRI PWR Steam Generator
Frequencies 300 kHz 410 kHz Examination Guidelines:
Revision 5 volume 1, page H-
4 H4.12
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Coil::g:ztnon Absolute Absolute Equivalent
Calibration method None Stated 40% ID Axial notch 15 degrees .
(Acquisition) Equivalent
) Mmm}:r:odr:;z to be 2 channels 11channels ‘Equivalent
Merlggg rgifnt;ata Digital Digital Equivalent
Digitizing rate 30 samples per inch 30 samples per inch
circumferentially circumferentially Equivalent
30 per inch axially 30 per inch axially
Withdraw 0.4" /sec @ 800 rpm 0.4” /sec @ 800 rpm
Speed/RPM Equivalent
Scan pattem None stated Tube sheet shall be scanned on
the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 40% 1D Circ notch 5 div. 40% ID Circ notch 5 div.
(Analysis) 40% 1D Circ notch 15 degrees 40% ID Circ notch 15 degrees Equivalent
20 volts on 100% Circ notch 20 volts on 100% Circ notch 9
Data review Monitor the strip chart and scroll |  Monitor the strip chart and scroll
requirements the region of interest. Terrain the region of interest. Terrain plot Equivalent
{Analysis) plot the raw and process the raw and process channels q
channels in area of interest over the entire data, terrain plot
Reporting Indications indicative of Use the Vp-p measurement
requirements degradation method. Report as SAI,SCl,etc. Equivalent
{Analysis) on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 9000/700 Framatome ANP
9000/700 Zetec Eddynet 98 54-1S1-79 rev 05
Zetec Eddynet 95/98 version 1 Eddynet System
Checkout Procedure
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Detection and Sizing of mechanically induced wear at broached tube support plates;

+Point™ Coil

page 6-3, Figure 6-2

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 Equivalency Basis Used for
96910.1 ETSS #3 Appendix H
Tubing Diameter Inconel 600 inconel 600 Equivalent based on
0.625 OD X 0.037 Walll 0.688 X 0.040 Wall current density
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)™ +Point(TM)™ FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 /100 kHz Mix 300 kHz, 200 kHz, 100 kHz, Equivalent based on
20 kHz current density
Drive Voltage & Gain 12 Volts, X1 Gain 12 Volts, X2 Gain FANP Document 51-5001224-
00 Appendix H Equivalency
Testing: MRPC Examinations
ConI'::gIetztlon Absolute Absolute Equivalent
Calibration method None stated 40% ID Axial notch 15 degrees .-
. (Acquisition) Equivalent
Mlnln:t;:\odrgéz to be 2 channels 11channels Equivalent
Me:ggg rgifn;ata Digital Digital Equivalent
Digitizing rate 30 samples per inch 30 samples per inch
circumferentially circumferentially Equivalent
25 per inch axially 30 per inch axially
Withdraw None stated 0.4" /sec @ 800 ipm Framatome Appendix H
Speed/RPM Equivalency Document No.:
51-5004280-00
Scan pattemn None stated Tube sheet shall be scanned on
the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 20% ID Axial notch @ 1.5 40% ID ax & circ notch 5 div. 40%
(Analysis) divisions ID Axial & circumferential notch 15
20% ID Axial notch @ 8 degrees .
degrees 20 volts on 100% Axial notch Equivalent
20 volts on 100% Axial notch
Data review None stated Monitor the strip chart and scrolt
requirements the region of interest. Terrain plot Equivalent
(Analysis) the raw and process channels
. over the entire data, terrain plot
Reporting None stated Use the Vert-Max measurement
requirements method. Report as % TW on Equivalent
(Analysis) 300/100 mix channel.
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome ANP
Zetec Eddynet 95 Version 2 Zetec Eddynet 98 54-I1S! -79 rev 05
Eddynet System

Checkout Procedure
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Detection and Sizing of mechanically induced wear at broached tube support plates;

.115 Pancake Coil

_page 6-3, Figure 6-2

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 Equivalency Basis Used for
96911.1 ETSS #3 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on
0.625 OD X 0.037 Wall 0.688 X 0.040 Wall current density
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type .115" Pancake .115" Pancake FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type & Zetec Zetec 75 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 300 /100 kHz Mix 300 kHz, 200 kHz, 100 kHz, Equivalent based on
20 kHz current density
Drive Voltage & Gain 12 Volts, X1 Gain 12 Volts, X2 Gain FANP Document 51-5001224-

00 Appendix H Equivalency
Testing: MRPC Examinations

Coll excitation

Absolute

Absolute

modes Equivalent
Calibration method None stated 40% ID Axial notch 15 degrees :
(Acquisition) Eq““’“’?’“
Mnmmr:r:o ?;ta?i tobe 2 channels 11channels Equivalent
Me::ggrgifn;ata Digital Digital Equivalent
Digitizing rate 30 samples perinch 30 samples perinch
circumferentially circumferentially Equivalent
25 per inch axially 30 per inch axially
Withdraw None stated 0.4” /sec @ 80O rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:
51-5004290-00
Scan pattem None stated Tube sheet shall be scanned on
the push, other locations may be Equivalent
scanned on the pull or push
Method of calibration 20% ID Axdal notch @ 1.5 40% 1D ax & circ notch 5 div. 40%
(Analysis) divisions ID Axial & circumferential notch 15
20% ID Axial notch @ 8 degrees
degrees 20 volts on 180% Axial notch Equivalent
20 volts on 100% Axial notch
Data review None stated Monitor the strip chart and scroll
requirements the region of interest. Terrain plot Equivalent
(Analysis) the raw and process channels q
over the entire data, terrain plot
Reporting None stated Use the Vert-Max measurement
requirements method. Report as % TW on Equivalent
(Analysis) 300/100 mix channel.
instrument (Analysis) Hewlett Packard modef 300 Hewlett Packard model 8000/700 Framatome ANP
Zetec Eddynet 95 Version 2 Zetec Eddynet 98 54-1St -79 rev 05
Eddynet System

Checkout Procedure
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Detection of Axial and Circumferential PWSCC in Short Radius U-bends;

+Point™ Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

page 6-3, Figure 6-2
Essential Variables EPR! Appendix H ETSS CALLAWAY ETSS#8 Equivalency Basis Used for
99997.1 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.049 Wall 0.688 OD X 0.040 Wall density at ID.
Instrument Zetec Zetec Zetec
Miz-30 Miz-30 MIZ-30 Eddy Current Tester
Implementation Documents
31 May 1934
Probe size & type +Point(TM) +Point(TM)
83 ft motor unit 83 ft motor unit Equivalent
Analog cable type & Zetec Zetec 50 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 800 kHz 800 kHz Equivalent
Drive Voltage & Gain 11 Volts , X1 Gain 11 Volts , X1 Gain Equivalent
Coil excitation Absolute Absolute Equivalent
. modes :
" Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent
(Acquisition)
Minimum data to be 1 channels 5 channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 30 samples per inch 30 samples per inch Equivalent
circumferentially circumferentially
30 per inch axially 30 per inch axially
Withdraw Framatome Appendix H
Speed/RPM 0.1" /sec @ 300 ipm 0.1" /sec @ 200 ipm Equivalency Document No.:
51-5004290-00
Scan pattern None stated Data can pushed or pulled Equivalent
Method of calibration | 40% ID axia! notch 2 divisions 40% ID Axial & Circ notch 5 div.
{Analysis) 40% ID axial notch 15° 40% ID Axial & Circ notch 15° Increased sensitivity
20 volts on 100% Axial notch 20 volts on 100% Axia!l & Circ Equivalent
notch
Data review Monitor raw and process chs. Monitor the strip chart and scroll Equivalent
requirements on the strip chart and scroll the | the region of interest. Terrain plot
(Analysis) region of interest. Terrain plot the raw and process channels
the raw and process channels over the entire data.
in area of interest
Reporting None stated Use the Vp-p measurement Equivalent
requirements method. Report as SAl, SCI, etc.
{Analysis) on Ch. 2or P2.
Instrument (Analysis) Hewlett Packard model 300 Hewilett Packard model 8000/700 Framatome Technologies
Zetec Eddynet 95 Version 1 Zetec Eddynet 98 54-IS| -79 rev 03
. Eddynet System

Checkout Procedure
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Detection of Axial and Circumferential PWSCC in Short Radius U-bends;

+Point™ Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
page 6-3, Flgure 6-2

Essential Variables EPRI] Appendix H ETSS CALLAWAY ETSS#8 Equivalency Basis Used for
99997.2 Appendix H
Tubing Diameter Inconel 600 Inconel 600 Equivalent based on current
0.875 OD X 0.049 Wall 0.688 OD X 0.040 Wall density at ID.
Instrument Zetec Zetec Zetec
Miz-30 Miz-30 MIZ-30 Eddy Current Tester
implementation Documents
31 May 1994
Probe size & type +Point(TM) +Point(TM)
83 ft motor unit 83 ft motor unit Equivalent
Analog cable type & Zetec Zetec 50 ft 36 pin High FANP Document 51-5014354-
length 50 ft low loss Performance Extension Cable 00: EC Probe Ext. Cable
Comparisons
Frequencies 1000 kHz 1000 kHz Equivalent
Drive Voltage & Gain 11 Volts , X1 Gain 11 Volts , X1 Gain Equivalent
Coil excitation . Absolute Absolute Equivalent
v\ modes
* Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent
{Acquisition)
Minimum data to be 1 channels § channels Equivalent
recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 30 samples per inch 30 samples perinch Equivalent
circumferentially circumferentially
30 per inch axially 30 per inch axially
Withdraw Framatome Appendix H
Speed/RPM 0.1" /sec @ 300 rpm 0.1" /sec @ 200 rpm Equivalency Document No.:
51-5004290-00
Scan pattemn None stated Data can pushed or pulled Equivalent
Meathod of calibration | 40% ID axial notch 2 divisions 40% ID Axial & Circ notch 5 div.
(Analysis) 40% ID axial notch 15° 40% ID Axial & Circ notch 15° Increased sensitivity
20 volts on 100% Axial noich 20 volts on 100% Axial & Circ Equivalent
notch
Data review Monitor raw and process chs. Monitor the strip chart and scroll Equivalent
requirements on the strip chart and scroll the | the region of interest. Terrain plot
(Analysis) region of interest. Terrain plot the raw and process channels
the raw and process channels over the entire data.
in area of interest
Reporting None stated Use the Vp-p measurement Equivalent
requirements method. Report as SAl, SCI, etc.
(Analysis) on Ch. 2or P2.
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 8000/700 Framatome Technologies
Zetec Eddynet 95 Version 1 Zetec Eddynet 98 54-18| -79 rev 03
Eddynet System

Checkout Procedure
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Technique 17

Detectlon of loose-parts;
Bobbin Exam

This technique is an extension of bobbin techniques 1 (96004.3), and
2 (96005.2).

Technique 18

Detection of wear associated with loose-parts;
+Point ™ Coll /.115 Pancake Coil

This technique is an extension of RPC technique 13 (96910.1) and
technique 14 (96911.1).

Technique 19
Detection of freespan indications, i.e., ADS and DFS (bobbin)

This technique is an extension of bobbin techniques 1 (96004.3), 2
(96005.2), 3 (96007.1), and 4 (96008.1).



Detection of Axial, Circumferential and Volumetric Indications in the parent tube of Laser Welded

Technique 20

Sleeves.

Mag-Biased +Point™ Exam

51-5005460-02
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Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

page 6-3, Figure 6-2

Essential
Variables

Westinghouse Appendix H
ETSS #MAGPPT

CALLAWAY ETSS #4

Equivalency Basis Used for
Appendix H

Inconel 600 / Inconel 690

Inconel 600 / Inconel 690

Equivalent based on current

Tubing Diameter 0.750 X 0.043/0.740 X 0.040 (0.083) | 0.688 X 0.040 /0.579 X 0.035 (0.075) density
Instrument Tecrad Zetec Miz-30 Zetec
TC6700 ECAU MIZ-30 Eddy Current Tester
Implementation Documents
31 May 1994
Probe size & type +Point(TM) +Point(TM) FANP Document 51-5014354-
50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable type Westinghouse < 100 ft low loss Zetec 75 ft 36 pin High Westinghouse Document
& fength Performance Extension Cable DDM-96-009 RO
Frequencies 300, 200, 150, 75 and 50 kHz 300 kHz, 200 kHz, 100 kHz, 20 Equivalent
kHz
Drive Voltage & Gain 38 or less X2 Gain @ 12 Volts Equivalent based on EPRI and
Gain Zetec quals.
il excitation Absolute Absolute Equivalent
! __modes
calibration method | Exp. Trans. Horizontal & all flaws 100% TWH @ 30 deg. Equivalent
{Acquisition) visible. 50% POD ax notch 2-3 div.
Minimum data to 6 channels 6 channels Equivalent
be recorded
Method of data Digital Digita! Equivalent
recording
Digitizing rate 30 samples perinch 30 samples perinch Equivalent
circumferentially circumferentially
30 per inch axially 30 per inch axially
Withdraw 0.2” fsec @ 300 rpm 0.1" /sec @ 200 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:
51-5004290-00
Scan pattem None stated Data can be pushed or pulled Equivalent
Method of 40% 1D Circ notch 2 divisions 100% TWH @ 30/210 deg. FT1 Document 51-5001224-00
calibration 40% ID Circ notch 10 to 15 50% POD Ax notch 2-3 divisions Appendix H Equivalency
(Analysis) degrees 50% POD Circ notch 2-3 divisions | Testing: MRPC Examinations
10.0 volts on 100% TWH 100% ax/circ notch @ 20.00 v.
Data review Review strip chart and C-scan Monitor the strip chart and scroll Equivalent
requirements displays for vertical displacements | the region of interest. Temain plot
(Analysis) for all freq. the raw and process channels
over the entire data.
Reporting None stated Use the Vp-p measurement Equivalent
requirements method. Report as SALSCl,etc.
(Analysis) on Ch. 3 or P3.
Instrument Hewlett Packard model HP433 or | Hewlett Packard model 9000/700 Framatome Technologies
(Analysis) equiv. Zetec Eddynet 98 54-1S1 -79 rev 03
ANSER 8.0 R4 or equiv. Eddynet System

Checkout Procedure




Technique 21
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Sleeve Inspection and Weld Inspection for Process Flaws.

Mag-Blased +Point™ Exam
Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1

page 6-3, Figure 6-2

Essential
Variables

Westinghouse Appendix H ETSS
#MAGGPPTP

CALLAWAYETSS #4

Equivalency Basis Used for
Appendix H

Tubing Diameter

Inconel 600 / Inconel 690
0.750 X 0.043/ 0.740 X 0.040 (0.083)

Inconel 600 / Inconel 630
0.688 X 0.040/0.579 X 0.035 (0.075)

Equivalent based on current

density
Instrument Tecrad Zetec Miz-30 Zetec
TC6700 ECAU MIZ-30 Eddy Current Tester
Implementation Documents
31 May 1994
Probe size & +Point{TM}) +Point(TM) FANP Document 51-5014354-
type 50 ft motor unit 83 ft motor unit 00: EC Probe Ext. Cable
Comparisons
Analog cable Westinghouse < 100 ft low loss Zetec 75 ft 36 pin High Westinghouse Document
type & length Performance Extension Cable DDM-96-009 RO
Frequencies 300, 120, 100, 75 and 50 kHz 300 kHz, 200 kHz, 100 kHz, 20 Equivalent
kHz
Drive Voltage & Gain 44 or less X2 Gain @ 12 Volts Equivalent based on EPRI and
Gain Zetec quals.
Coil excitation Absolute Absolute Equivalent
modes : :
\Calibration 100% FBH @ 195 deg or 50% ID 100% TWH @ 30 deg. Equivalent
! method Circ notch in slv @ 15 deg. 500% POD ax notch 2-3 div.
-(Acquisition)
Minimum data to 6 channels 6 channels Equivalent
be recorded
Method of data Digital Digital Equivalent
recording
Digitizing rate 30 samples per inch 30 samples per inch Equivalent
circumferentially circumferentially
30 per inch axially 30 perinch axially
Withdraw 0.2" /sec @ 300 rpm 0.1" /sec @ 200 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:
51-5004290-00
Scan pattem None stated Data can be pushed or pulled Equivalent
Method of 100% FBH @ 195 deg or 50% ID 100% TWH @ 30/210 deg. FTI Document 51-5001224-00
calibration Circ notch in slv @ 15 deg. 50% POD Ax notch 2-3 divisions Appendix H Equivalency
(Analysis) 50% POD Circ notch 2-3 divisions | Testing: MRPC Examinations
10.0 volts on 100% TWH 100% ax/circ notch @ 20.00 v.
Data review Review strip chart and C-scan Monitor the strip chart and scroll Equivalent
requirements displays for vertical displacements the region of interest. Terrain plot
{Analysis) for all freq. the raw and process channels
over the entire data.
Reporting None stated Use the Vp-p measurement Equivalent
requirements method. Report as SAI,SCl,etc.
{Analysis) on Ch. 3 or P3.
Instrument Hewilett Packard model HP433 or Hewlett Packard mode! 9000/700 Framatome Technologies
(Analysis) equiv. Zetec Eddynet 98 54-1S1 -79 rev 03
ANSER 8.0 R4 or equiv. Eddynet System

Checkout Procedure
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Degradation Mechanism 1 - Cold Leg Thinning:
__ETSS # 96001.1 (Bobbin coll) Thinning at supportplates

=} Eddynet85: Anslysis [C]—1989,80 C5542 as resolution [MB] | I I
File Analysis System Tools Layout Add Displays Help
Tube Comment: I NDD ]
tape31W.cal02 MON 17:36 JAN—02—-64 (D 68 ROW 34 COL 78 N51
| <lowke>_ J|] P4 { 400 | DIFF 4 100 | ABSL P1:1=2 | 400 | G- } [S] I DIFF
G— l €1 | Vert G- C5 | Vert 0.61 v/d span 23 rot 352
TECH
TSCH
o1
02C
03¢
o04c-] Vi ] . ican 180
@ E 4.58 voite 102 dog 540D I chan
02C + 0.00 > <
05C % <\
osc-} &“‘,‘) é
o7c-}

Pulled tube from Point Beach
This indication Is located at the second cold support plate

| Eddynet88: Analysis [C]- 1909,80 S4373 as resolution [MM2]

File Analysis System Tools Layout Add Displays Help
Tube Conments $Pull ] woo |
SG 1IACCALD0021 SUN 23:28:17 OCT—10-1888 SG 1A ROW 28 COL 55 1008
< Lmrks > P1 | 830 | Diff 8 | 160 | Absl P1:9-5 | 6830 ] G1 i C1 |: DISE
Clesr G1 | C1 | Vert G1 | CS5 | Vert 0.43 v/d span 8 rot 272
TEC:
©.00
L —od
TSC F
FBC 32561
& Vpp ) MxR T SVmx ] GAn 7] 180
E’E I 0.53 volts 161deg 0% ] chan
| FBC -~ 0.08 1 > <
02¢-
©0.00

Typical cold leg (FBC ) at Callaway.
COLD LEG THINNING HAS NOT BEEN REPORTED AT CALLAWAY NUCLEAR STATION
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Degradation Mechanism 2 — AVB Wear:
ETSS # 96004.3 (Bobbin coil) Wear at tube supports and anti-vibration bars.

e D —_

=] Eddynet85: Analyels [C]—1988,9D %1234 as resolution [CLG] L: J ]
File Analysis System  Tools Layout Add Displays Help
TJube Comment: [ _woD_ |
tape002A.cal01_THU 2:20 NOV—-19—87_ID_0 ROW 26 TUB 50 1016

>] P2 | 400 | DIFF 8 | 100 |JABSL} P2:1—7 || 400 | G- I C1 i DIFF
G— | C1 [Vert] G- | C5 | Vert 0.64 v/d span 9 rot 327

S

& Vepl LY. 4 A
F- 4.58 volts O deg 38 Icﬁan I
EIEI L + 0.00 >

=

Lab Samp!e for single-sided AVB wear
, S EH AV CATFIAL TOR0 D0 SR /3 GsTesoltsn FLERES
File Analysns System Tools Layout Add Displays

| Tube Connents: L Wwoo | [ bNT_| | BSI

| tape001A.cal01 _TUE 2216:07 JAN—01—80_ SG 30 ROW 46 COL_56 1007 5
J<Umrks >] P1 |630|DIFF]_6 | 150 JABSL[. P2:1—5[ 630 [ G— | €1 ] _DIFFr__J§
G— | C1 | Vertl G— | C5 [Vert 0.69 v/d span 9 rot 220 ;

TECH]
$3C-]

03C—

Vo CoavbdR  EVmx [ 1GAn [1180 K
EIE 3.18 volts 0 deg 41 chan
Av4da + 0.11 > <

d

Lk

v

Tube from Callaway Nuclear Station
This Indication is located at AVB 4.



51-5005460-02
Page 37 of 55

Degradation Mechanism 3 - Pitting above TTS:
__ETSS #96005.2 (Bobbin coil) Pitting

- e e
= Eddynetd5: Analysis [C]~1989,80 31234 aw resolution [CLG]) T~ lr;_,
File Analysis System Tools Layout Add Displays Help

| Tube Comment: [_woo |
tape32W.cal01 SUN 6:02 JAN-01—-84 1D 41 ROW 12 COL 66 1059
< itmrks >J| P1 400 | DIFF 2 100 | DIFF | _P%:1—2 | 400 ; (e B C1 i _DIF
G- Cl | Vert} G- | C1 | Vert rot O
TEH - =
m-
—
o1n] }- V' Iggi! Vm A
4 ——— 6.22 volts 88 deg 630D
i @ [ IsH __+ 16.75 I
3 j S
| %E-\
m— -
< >
| a
! s .

Pulled tube from Indian Point 3
This indicatlon is located above the hot leg tubesheet

Analysis System Tools Lsyout Add Displays

Tube Connent: sPull ] won
SG IDCCALOD033 MON 13:48:22 OCT—-11-1989 SG 10 ROW 18 COL 71 1136
—<Lmrks>_ ] P1_| 630 | OIff 8 | 160 | Absl P:1=8 | 830 I G1 Il c1 I Dift
T Clear | 61 | €1 | Vert | 61 | €5 | Ven 0.46 v/d span 11 rot 275
02+
M
1
}
]
1794
@, Vpp i) MR : Vmx U] GAn 1 180
hBE[ 0.87 volts 354 deg 0% i chan
I TSH _+ 1.56 | > <
TSH-]
TEH-|

Typical area above the hot leg TTS with sludge at Callaway.
PITTING HAS NOT BEEN REPORTED AT CALLAWAY NUCLEAR STATION.
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Degradation Mechanism 4 - IGA/ODSCC Non-Dented Drilled Tube Supports:
ETSS # 96007 1 (Bobbln coll) Detection and sizing of IGA/ODSCC at non-dented drilled TSP'

Eddynet98 Analysls [C]—ISBS 90 34373 as rasolutlon [MSZ]

Flle Analysis System TJools Lsyout Add Displays
Tube Connents } w00 scx | oWy | i sax |

raw/tspe34W.cal17 TUE 18:28 NOV—12—1881_SG D ROW 20 COL 686 i034

__<Lmrks > 3 | 200 ] DIFF 8 | 100 | ABSL | 1 i 400 A G- I Cc1 I
_Clesr G- | €1 | Horz G- | €5 | Horz 0.87 v/d span 6 rot 282

I —

9

— 5404
o IMxAl > Vmx ] GAn L1 180

[]
<
)
v -}

2.87 volts 128 deg ¥

+ 5404 I

Pulied tube from Farley-.
This indication Is located at the 02H support p!ate location.

Eddynetds: Analysis [C]l-1908,80 S4373 as resolution [MM2]

Flie Anslysis System Yools Layout Add Displays
Tube Corment.: tPull | woD
8G IACCALOGOG7 SAT 18:04:06 OCT—08-1889 SG 1A ROW 12COL 11 1012
<Lmrks> 1 P1_| @30 | Diff 8 | 160 | abst [ + )i 830 ]t G1 | Cc1t i 13
Clear_ G1 | C1 | Vert G1 | C5 | Vert 0.32 v/d span 7 rot 279
06H|
OdH-
2606
03H-| DVpp ') MxR SVmx {1 GAn
[
ElEI F6H__+ 0.04
o2
FBH-
TSH]
'm_ .

Typical area at the H/L flow distribution baffle at Callaway.
IGA/ODSCC AT THE FLOW DISTRIBUTION BAFFLE HAS NOT BEEN REPORTED AT CALLAWAY
NUCLEAR STATION.
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Degradation Mechanism 5 - IGA/ODSCC at Eggcrates and in Sludge Pile region:
ETSS # 96008.1 (Bobbin colil) Detection and sizing of IGA/ODSCC In sludge pile region.

Y

T
-} Eddynet85: Analysls [C]—1880,90 C5542 an resolution [MB) ]
Flle Analysis System Jools Layout Add Dieplays Help
Tube Comment: } woo |
_ tape34W.calllD MON 1:42 OCT—02—89 SG 31 ROW 20 COL 26 K002
i <inwke> | 1 | 00 | DIFF [3 100 | ABSL P15 i 400 H G- |: CcO0 }: DIEF
G-~ | C1 | Vert G~ C5 | Vert .58 v/d epan 10 rot 204

| e S— J S—

= |

P md
1.30 voite 105 deg 810D
ISH 4 1.82

Pulled tube from Farley -
This indication Is located above the top of tubesheet in the sludge reglon

Eddynet38: Analysis [C]=1889,90 S4373 as resolution [MM1]

Anaslysis System Tools Layout Add Displays Help
Tube Connent: t woo |
Call WED 12:40:23 OCT-23-1886 §G 30 ROW 12 COL 55 1008
< Lmrks > 1_| B30 | DIFF 6 | 150 | ABSL P1:1-5 | 630 I G~ Ji C1 | DIFF
Clear G- | Ct | Vert G- | C5 | Vert 0.78 v/d span 8 rot 220
O2H-]
FBH-
2255
YVpp @ MR ¢ Vmx ] GAn 7] 180
) EE I 1.38 volts 72 dog | chan
P | TSH + 0.22 ] > <
TEH]

Confirmed ODSCC (MAl) in Sludge Pile above the HL top-of-tubesheet area at Callaway.
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Degradation Mechanism 6 Circumferential PWSCC at expansion transitions:
ETSS # 20510.1 (+Polnt"" Coll) Detectlon of Circ PWSCC at expansion transitions.

AXIAL LIZ lﬂC L!Z

we N Wk wx ] 180
63,50 volts 35 deg Vee
136746

FilterOFF Pt.:m XTrans=-10 Wrmso M ZRot=150

SHOW Nlllmt MAGKIFY | HORZ PLOT |:CROSSHATCH to numbered
OFF ;. OFF OFF . OFF

I 240 (]
N
Lab Sample of Circumferential PWSCC at expansion transition.
= — AXALLZ — = . —eweuz .____
SET VOLT LNITS il SET CAL CURVES SET WOLT UNITS ] SET CAL CURVES
B Vep i R i Yux it () I 180 [ 1l W d ¥ I G ] 180
0,36 vou. 3 gg v

Tube from Callaway. This circumferentlal Indication is located at the hot-leg expansion transition.
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Degradation Mechanism 7 - Axial PWSCC:

ETSS # 20511.1 (+Point™ Coll) Detectlon of Axial PWSCC in expansion transitions.

I R Vi ] ) I

XTrane=-10 YTrans=0 MNS W

17. 73 volts 16 s Vpp
e R

tube 2498 fst exp

SELECT
/-y | er-es2

o wscae |
=20 g = 2.0
SCANS T-OFST
275 i =28

SPAK f
=166 P

¢

S et 122,
Lab Sample of Axial PWSCC at expanslion transition.
= AALLZ =] — CRCLIZ
SET VOLT UNITS ] SET CAL CURVES SET VILT UNITS il SET CAL CURVES
o _we ] wR i Vix Il oA I 180 I R | Ymx il G I 180
i_

Tube from Callaway. This axial indication Is located just above the hot-leg expansion transition.
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Degradation Mechanism 8 Axial ODSCC Support Structures,Freespan, and Sludge Pile Regions:

ETSS # 20409.1_(+Point™ coll) Detection of axial ODSCC at support structures and freespan and sludge plle regions.

= ) AXIAL LIZ {—1 cine w1z
SET VOLT UNITVS 11 SET CAL_CURVES ¢ B_EI YOLT UNITS

t
it

RPC: raw/SGUGHCAL 0UG 1GFAI_10: 18:38_ FEB—G,

Fiiter;OFF _Pts/Scana?® Xirenes—60 Viransesic XRotws3 FRots331

- : i < CHAN >
I NIBDEN; WCNIFY | HORZ PLOT [[ CROSSHATCH [feube 13555-5 band D | 8: 300 GI €5 +Praxiel
- cscex ]I 180
4 oo |i AT
ow Il user
s> | T
scan | scam
Cor=> | ergsx
xscae  |i vsce
w20 || =20
SOANS { t-orsT
=63 i =0
} =17 ON
CIRC { cmc
i T
axI ! el
T0
240 20 <

Lab sample of Axlal ODSCC at support structures

TAIAL LIZ ; e | b

— L. I [ .| .
RPC: SGA {HCALQOO53Rl 2:10:24 MAY-14-1983SG A1 R 41 C
Filter3OFF Pts/Scen=47 XiranssO Yiranes0 XRots60 ZRot=330

e -l el e

CIRC

NO HERS
AXIAL

NG HERS

‘I'.EC 1,58 r;j

Typlcal quatrafolil tube support response for “F” Model §/G’s.

AXIAL ODSCC AT TSP’S HAS NOT BEEN REPORTED AT CALLAWAY
NUCLEAR STATION.
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Degradation Mechanism 9 — Circumferential ODSCC at TTS:
. ETSS # 20409.1 (+Polnt™ coil) Detection of circumferential ODSCC at expansion transitions. QBE for Circ detection at
support structures and freespan reglons.

A B L
5 -,! SN T o

e N we N J o 180
0.22 volts 1oom Vep.
TS - 0.2

T P R e A ala A Lo s A D 2 7 MBr
o _FiltersAXIAL ONLY m/se.n-n i aamit Virenesd YRot=54
];om—tsu e

‘\\ .\%
=
/ s —
’/\'\\,“/\/—'W\
e
Pulled Tube from STP.

This clrcumferential Indication is located [ust below the Hot-Leg top-of-tubesheet.

s N P J e ‘
File Layout

Tube from Callaway.
This circumferential indication is located just below the Hot-Leg top-of-tubesheet
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Degradation Mechanism 10— Volumetric Indications in Freespan:

ETSS # 21998.1 (+Point™ coil) Detection and sIzing of Volumetric indications in Freespan areas.

gl’ VG.TLMKTS

CIRC
NO MERS

AXIAL
MO MERS

+ 33310

;Zﬁ
fal

Wi

o %
SEY vuu INH'S

B s R "."!."'Z"'Jf’/lé/’.’-f.’“:'é’ﬁi?i«f

i Filter;0FF WS‘ XTrans=0 YTrans=0 xnouso ZRot =330 1 . L.

{SHOW HIDDEN. MAGNIFY luunzm CROSSHATCH
OFF i OFF OFF OFF

226.0 CIRC
NO MEAS

AXTAL
NO MEAS

S SN SUNV AN SEPDG S SR S S

TSH
. 3.3t
270 am %0 ) ] e |

Volumetric Indication In freespan area at Callaway.
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Degradation Mechanism 11 — Axial ODSCC at Dented Support Locations - Extended to TTS , Support
Structures and Freespan Dings:
ETSS # 22841.3 (+Point™ coll) Detection of axial ODSCC at dented support structures.

CIRC
NO KERS

ANTAL
NO MERS

3 IRC
+ 15024 ~] Line OFF Line OFF

S A5 288 o

SET VOLT UNITS
S

Filter:0FF Pts/Scan=35 Xlrans=-2 YIransz0 wtl7

SHOW HIDDEN  HAGNIFY immimmmi:m
OF i OFF | OFF | OFF

— L 85 |

CIRC
NO MEAS

RXIAL
NO MERS

- 29648

B
B

4
5.46 Volt at Dented TSP at Callaway.

AXIAL ODSCC AT DENTED SUPPORT STRUCTURES HAS NOT BEEN REPORTED AT CALLAWAY.
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Degradation Mechanism 12 — Circumferential ODSCC at Dented Support Locations - Extended to
TTS, Support Structures and Freespan Dings:
ETSS # 22842. 3 (+Point“‘l coll) Detection of Circ ODSCC at dented support structures.

CIRC
NO MERS

AXIAL
NO MERS
=

+ 18004

SET VOLT ums

Ftlt.r'GF Pt.lSeow-ﬁ
SHON HIDDEN MAGNIFY ! HORZ PLOT U!)SS’“TCN
] OFF ! OFF H OFF H OFF

5.46 Volt Dent at TSP from Callaway

AXIAL ODSCC AT DENTED SUPPORT STRUCTURES HAS NOT BEEN REPORTED AT CALLAWAY.



ETSS # 96910 1 (+Point™ Coll) Detectlon of mechanlcally Induced wear at tube support plates.
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Degradation Mechanism 13 —Wear at TSP's, and FDB's:

AxiaL iz T T T e T "GRG LIZ_ -
SET VOLT UNITS It SET_CAL_CLRVES
{ (3 it '8 Vnx 1 [ | T Vep Il [ it Voo | oh i 180
2.35 volts O dog Ymx
__ ﬁv

nrc rm/swcu_nooo 1weo 15:06:47 Fea-iq- 1887 G

Fiiter;OFF Pta/Scensild Xirenss0 Yiranes0 KRot=o0 2Rot=330

‘—\_/ \/ AKIAL A
e S—— NO MERS
. 15400 5
120 9 240
Lab Sample of wear at a broached TSP.
=i = AAL LIZ ] —] CIRC LIZ -
SET VLT UNITS )i SET CAL_CURVES SET_VOLT UNITS 1 SET_CAL CURVES

: . o T & J & S
0, 43 volts 0 deg Vmx
= - 0,48 . 160

Filter:0FF Pte/Scanc34 Xirans=0 YTrane=0 XRotz60 ZRot=336

nmﬂf WAGNIFY ipmz PLOT tcmsmm O1H-01H

RPC: SGiAHCALlJOOBSSAT 0 18 12 007—18—1888 8G 1A R 58 C 64 1008 [Mmm2]

—240 120 2

Callaway. wear Indication located at 01H quatrafoll support location.

FLOW DISTRIBUTION WEAR HAS NOT BEEN REPORTED AT
CALLAWAY NUCLEAR STATION.




51-5005460-02
Page 48 of 55

Degradation Mechanism 14 -Wear at TSP’s and FDB's:

AXIAL‘ LiZz T

ETSS # 96911.1 (.115 Pancake Coil) Detection of mechanically induced wear at tube support plates.

CHC LIZ
SET VOLY UNITS i SET CAL CURVES
Vep I ] I Vi i (7] i 160
+  &300
= — npc,, A./ lu’i:‘Anw —
HID]
| oFF
Lab Sample of wear at a broached TSP,
= . aaauz W= T "cmcuz B
SET VLT UNITS H SET CAL_CURVES SET VOLT UNITS 1] SET_CAL CURVES
}
j }
i
i
Ve I R 1| Ymx | ca_ I e Vep i R I Ymx 1 GA i 160
0,89 volts O d_sa VYnx
O1H - 0,45 N> O1H ~ 0,45
= — = | Peme—— =
ﬂPC SG ‘IAHCAI.OOUGSSAT lJ 18 12 OCT-16-19988G 1A R SBC B( l009 (MMZ]
Fuw 0FF_ Pts/Scan=94 )ﬂ‘r.ncso YTrans=0 XRot=60 ZRot=336 Fk R
CIRC
NO MERS
1AL
NO MERS
01H A
240 _ 129 Q - 0,45

Callaway. wear indication Is located at 01H quatrafoll support location.

FLOW DISTRIBUTION WEAR HAS NOT BEEN REPORTED AT

CALLAWAY NUCLEAR STATION.
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Degradation Mechanism 15 - Axial and Circumferential PWSCC in Short Radius U-bends:
ETSS # 99997.1 (+Point™ coil) Detection of clrcumferenﬂal and axial PWSCC in low row U-bend regions

frc = 0,251in
G = 33

R lAL
NO MERS

- 39367

Y
_Lab Sample of axial PWSCC in low row U-bend tangent area.

L e A )

A G

Fuw.ﬂ Pta/Scan=62 XTrans=0 Ylrane=0 mousom
smn#m mxn mmlmﬁmi

i

22 i 2 2
Typlcal Row 1 U-Bend tangent area at Callaway.

AXIAL OR CIRC PWSCC IN SHORT RADIUS UBENDS HAS NOT BEEN REPORTED AT CALLAWAY
NUCLEAR STATION.
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Degradation Mechanism 16 — Axial and Circumferential PWSCC In Short Radius U-bends:

ETSS # 899972 (+Point™ coll) Detection of circumferential and axial PWSCC in low row U-bend reglons

e U R Ay, SEN IRy ARG 1

R Vo I [~

2,99 volts 25 deg Vpp
- 33367

I

RAIAL
N3 MERS

N\ T
T} ?

S O T

> qQo f G PR (0 3

Filter:OFF Pts/Scanz82 XTranex0 Yirane ¥Rot=60 ZRot=332 [ TR TS

SHOR Hlmi MAGNIFY | MORZ PLOT | CROSSHATCH
OFF OFF H OFF OFF

e
1.67

CIRC
NG HEAS

RRIAL
NG HEAS

_-./W-——*“../\__,_-. *
P S et —

Typical Row 1 U-Bend at the apex area at Callaway.
AXIAL or CIRC PWSCC IN SHORT RADIUS UBENDS HAS NOT BEEN REPORTED AT
CALLAWAY NUCLEAR STATION.
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Degradation Mechanism 17 - Loose Part:

Eddynet88: Analysis [C]-18889,80 S4373 as resalution [MM1]

Analysis Systam Layout Add Displays
Tubs Conment: sPull f wnn |

8G 1DCCALG0030 MON 5:31:03 OCT—11-1888 SG 1D ROW 53 COL 70 1085
6 | 160 | Abs) 7: | 30 I G2 ti
C5 | Vent 0.77 v/d span 18

Yools

P1 | 6sc | Dief
G2 | C1 | Vert G2z |

t)vmx ] GAn
1.61 volts 83 dag

Bobbln coll indication of a Loose Part from Callaway.
= AAAL LIZ g | CIRG LIZ
$ET VOLT UNITS i SET_CA._CURVES SET VOLT WNITS i SET CAL CURVES
Ve ] MR | Vmx | [ il 160 Ve 1l R i Vix It [ I 160
0,41 volts 266 deg Vpp
ol_axisl_liz_loc_label l | 9l.circ_liz_loc_label
~ RPC: $G IDCCALOOOTUSAT 20:53:58 OCT—16-189886 1D A S3C 70 1016 (MM — I~ 1
Filter:OFF NTrans=0 YTrens=0 MRot=60 2Rot=31? Ty vy < owN S > I
HID i MAGNIFY PLOT JCROSSHATCHE RETEST - .
e e | "R T | Rt _idea.us
! {" "m0
PLOT
i USER
SCAN
*/-95%
i YSCALE

CIRC hL
No Hens g i AL ” ‘axiL ]
1 . ™ 'y l CIRC ” S
.115 Pancake coll indication of Loose Part from Callaway.
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Degradation Mechanism 18 — Loose Part Wear:

51-5005460-02
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SHOW HIDDEN:  HACNIFY ;nmzn.m CROSSHATCH
OFF ! OFF OFF OFF

e s ‘ IS e s R
I [ A e Ao AT
% s

FiltersOFF Pts/Scen=95 XTrans:0 Yiranss0 XRot=60 2Rot=327

CIRC
NG MERS

~
1.29

RXIAL
NG MERS
, o T % [ Line OFF | Line OFF
Loose Part Wear with the +Polnt™ coll at Callaway.
e . —_— — r— —
SET VOLT UNITS T “SET CAL CURVES H SET VOLT ONITS Tt SET_CAL_CURVES,
we_ L ®R___J| W= I G ] i we LWk W J e J|___1e0_
— — 2.25 woite & doo Vep
TSH - 1,44 TSH - 1.44
— " APC: 881600&.00070&T 20:53:58 OCT—16—18S8EC 1D R 33 C 70 1013 [MM1]) » $7]
Filter:OFF Pre/Scar=95 XNTrene=0 Yirenes0 XRot=60 JRot=317 RN GRS T o < CHeN >
| 2: 300 62 €1 118
o, o> | PoT
e
o | s ]
b3 (-2 */-85%

]
(]
H
o

S C R o

0
1]
a

240 —320. L]

CIRC
NG MERS
AKIAL
NO MERS

TSH
= 1.4

,,
g .
i

SN SERSUIRRY SRR ) T — b———: v

bt b b b b e
5

H I
D

B2
)
N

3

,32
5%
a

Loose Part Wear with the 0.115 Pancake coll from Callaway.
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Degradation Mechanism 19— FreeSpan - ADS / DFS (MBM):

: “‘1 EddynetdB: Anaslysis [C]-1883,80 84373 ss resolution [MMt] T~ L_]
f Fite Anstysis System Tools Lsyout AddDisploys Help
[
: Tube Connents tPull [ w00 |
t SG 1ACCALO0040 TUE 17:01:40 OCT—~12-1888 €£G 1A ROW 28 COL 87 1102
f.<tmks> | P31 630 | Oiff 6 | 180 | Abs) B: I 160 I G2 | (5] T Abs)
i Clesr 62 Ct | Vert 62 | C35 | Vert 2.18 v/d span 31 rot 183
).
o114
-0.00
s
3
{ 2L - -
[®:Vpp ;. IMxR . IVmx i} GAn i’} 180
TS gf; T 7.53 volts 80 deg | chen
e I | TSH + 2.75 l > <
LI S T e S R I

Absolute Freespan bobbin Indication from Callaway

Tty netBaAnalysis 11— 1908,80 (54373 as resolution S[HO 1] ~v
File Anslysis Bystem Tools Layout AddDisplays

Tube Connent3 _ woo |
EG 1BCCALO0051 TUE 3:14:54 APR—24—2001 SG 18 ROW 2 COL 51 1049
< Lmrks > P1 | 630 | Diff 6 | 180 | Absl 3: i 320 { G1 | Cc1 i DIt
Closr Gt | €1 | Vert G1 | €5 | Vert 0.84 v/d span 13 rot 83

E |
7078
@ Vpp JM>AR Wmx i GAn ..J 180
ol | 2.17 volits 107 deg DF§ [ chan
et 04C  + 28.70 | > =< 3

Differential Freespan Indication from Callaway.
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Degradation Mechanism 18 — Parent Tube OD and ID Cracking / Laser Welded Sleeves:

r'.:‘ e e e i

Eilte Anslysis System Tools Leyout Add Displays

Tube tﬁnnnnt: ) sPush

§G 1AHCALBUC02 FRI 0:54:21 OCT-08—1883 $G 1A ROW 21 COL 48 1005
1 | sS40 | Diff 4 | 140 | Dift 4: I 140 i G1
Gi | Ct | Vert G1 | C1 | Vert 4.73 v/ span 40

 IVmx [ ] GAn

8684 <+ 8.28

3R A A G A A A AR TR

RP 0 AL:Q300 4 0 08 Q8 43:100 O
Filter;OFF Pta/Scanzils Xirane=0 YTransz0 XRot=60 ZRot=161

-
-2.84

247.3

e - e —

Typlcal Laser Welded Sleeve from Callaway
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Degradation Mechanism 21- Weld Process Indications / Laser Welded Sleeves:

0_| Diff

L, Vert

CIMR L _\\Imv

e osoan 180
K] aun PLOT
vl cHAN USER
o5 [ SELECT
T som SCAN
g (+7-) +/-65% l
£ | pv——r YSCALE
el = 2.1 =1.9
&
=6
R-SLER
o
CIRC
0
RXIAL
0
RLIAL
STH
[ e S R e e _ AvVG G'TJ

Typlcal Laser Weld area of Installed LWS at Callaway.
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Attachment 8

& ULNRC-04861
° RAI Question #52 Callaway Plant
Location
relative to Max | Total| Flaw | axial circ
top TSH Depth | PDA | PDA | length| extent H*
S/G JRow] Col | Outage (In) Indication| (% TW)| (%) | (%) | (in) |(degrees)|Method|zone

Al 21| 47 RF7 -1.05 SCI 100 108° MRPC| C
A 119 ) 80 | RF7 -2.62 SCI 100 116° MRPC| C
A ] 2] 43 RF8 -1.3 MCI 239° MRPC| C
Al 21 43 RF8 -2.54 MCI 149° MRPCJ] C
A | 56] 47 | RF8 | -1.52 SVi 0.35 MRPC | A
Al 21 48 RF8 -2 SCI 59° MRPC| C
A | 46 ] 53 RF8 -0.33 SCI 40° MRPC B
Al 21| 54 RF8 -0.35 SCI 40° MRPC| C
A 17 | 57 RF8 -0.66 SCi 45° MRPC| C
A}19] 63 RF8 -2.5 MCI 50° MRPC| C
A 19| 70 RF8 -2.96 Svi 0.9 MRPC| C
A 15| 72 RF8 -2.12 SCI 45° MRPC| C
Al 19| 72 RF8 -2.68 MCI 71° MRPC] C
Al22] 8 RF8 -3.75 SCI 48° MRPC | B
A | 38| 87 RF8 -1.86 MCI 113° MRBRPC| B
A 31 93 RF8 -2.46 MCI 56° MRPC|] B
B 21 38 RF8 -3.42 MCI 65° MRPC| B
Cl14 ]| 71 RF8 -3.562 SCI 48° MRPC| C
C |3} 77 RF8 -3.96 MCI 48° MRPC| B
C | 3| ot RF8 -3.78 MCI 93° MRPC| B
D] 22| 55 RF8 -3.1 Svi 0.22 MRPC| C
D] 3] 94 ] RF8 -2.81 SCi 37° MRPC| B
D |24 ]| 116 | RF8 -0.33 SCI 39° MRPC| A
A ] 21} 37 RF9 —4.92 SCI 6.4 . 25° MRPC | B
A | 27] 38 RF9 -1.11 SCi 6.6 28.8° MRPC| B
Al]21]| 42 RF9 -0.42 SCl 34 19.4° | MRPC| C
C 16 ] 76 RF9 -2.51 SCI 6.4 27° MRPC|] C
D | 28| 45 RF9 -4.76 SCI 5 27° MRPC| B
D | 24 ] 59 RF9 -3.64 SCI 17.6 64.7° MRPC| C
D} 13 ] 102 ] RFo -4.2 SCl 4.6 31.9° |MRPC] B
A 17 | 32 RF10 -1.11 S8CI 94 2.76 | 29.66 33° MRPC B
A ] 47| 61 | RF10 -0.81 SAl 59 40.44] 0.25 MRPC| B
A | 33| 64 | RF10 -0.34 SCI 54 2.22 | 31.91 25° MRPC| B
Al 3 97 RF10 -4.33 SCI MRPC| B
Al 31] 97 RF10 -4.62 SCI 68 11.37] 37.92 108° MRPC B
C | 34| 45 | RF10 -4.55 MCI 98 |20.93]73.13 102° MRPC | B
C | 34] 45 | RF10 -5.74 SCi 96 5.84 | 57.8 36° MRPC | B
D 36 | 62 RF10 -0.45 MCl 90 8.29 } 53.56 54° MRPC B
A | 26 ] 47 RF11 -3.32 SCi 98 17.01] 50.58 121° MRPC| B
A 39 | 86 RF11 -3.21 SCI 97 10.58] 67.07 56° MRPC| B




M’.
RAI Question #52

t 3
hadi
-

A | 18] 42 | RF12 -6.02 MCI 100 | 15.7 771° | MRPC| C
A | 18 | 44 | RF12 -0.96 SCI 70 3.2 257 |MRPC| C
A | 191 69 | RF12 -5.45 SCI 29 8.1 36° MRPC| C
A | 21| 45 | RF12 ~2.3 SCI N 3.6 215° |MRPC| C
A | 23| 43 | RF12 -0.33 SCI 92 5.2 30° MRPC| C
A | 23] 78 | RF12 -7.88 SCi 100 6.5 32° MRPC| C
A | 23] 97 | RF12 -8.4 SCl 99 9.1 42.4° MRPC| B
A} 24 ] 88 | RF12 -5.6 SCI 29 15.9 63.5° | MRPC| B
A ]25}) 71 | RF12 -7.72 MClI 100 | 29.3 132.2° | MRPC| C
A | 26 | 63 | RF12 -2.59 SCI 98 5.2 25.7° MRPC| C
A ] 3] 65 | RF12 -3.18 SCI 62 2.98 254° | MRPC| B
A ) 34| 73 | RF12 -3.563 SCl 73 3.5 25.1° |MRPC| B
A | 34| 80 | RF12 -4.76 SCI 100 | 11.7 55.8° MRPC| B
A | 39 ] 88 | RF12 -1.98 SCI g9 6.5 29.77 |MRPC| B
A | 42| 62 | RF12 -0.62 SCI 62 3.2 25.7° MRPC| B
A | 44| 62 | RF12 -0.67 SCI 38 1.3 21.4° MRPC| B
A | 46 | 61 | RF12 -0.75 MAI 98 0.2 MRPC| B
A | 46| 61 | RF12 -0.74 SCI 100 8.5 38.2° MBRPC| B
A | 48| 61 | RF12 -0.98 scCl 67 1.3 258° | MRPC| B
B | 29| ¢0 | RF12 -1.93 SCI 94 5 39.1° | MRPC| B
B | 33] 77 | RF12 -5.41 SCI 100 | 121 61.8° | MRPC| B
C | 11 ] 68 | RF12 -5.22 SCI 99 7.6 32.7° |MRPC| C
C | 13| 68 | RF12 -5.36 SCI o8 18.8 748° | MRPC| C
C |14 ] 72 | RF12 -7.33 SCI 78 3 228° |MRPC| C
C | 15| 28 | RF12 -6.45 MClI 99 4.6 22.7° | MRPC| B
C |17 | 77 | RF12 -3.51 SCI 85 10.5 523° | MRPC| C
C |17} 77 | RF12 -2.69 SCI 99 6.6 33.8° MRPC| C
C | 18 ] 77 | RF12 -0.86 SCI 98 96.4 360° MRPC| C
C | 18 | 77 | RF12 -7.09 SCI g6 29.8 124.4° | MRPC| C
C | 18] 77 | RF12 -6.51 MCI 100 | 375 155.6° | MRPC | C
C 121 ] 65 | RF12 | -10.58 SClI 100 ] 26.5 107.5° | MRPC| C
C | 21 ] 101 | RF12 -4.25 MCI 100 31 122.9° | MRPC | B
C | 22| 101 | RF12 -7.04 MClI 100 | 34.9 145.6° | MBPC | B
C 1291 69 | RF12 -5.68 SCI 98 36.6 143.1° | MRPC| B
C | 30) 93 | RF12 -6.91 SCI 99 5.2 27.1° MRPC| B
C | 30 ) 93 | RF12 -4.07 SCI 96 7.8 34.9° MRPC| B
C | 36| 46 | RF12 -5.1 MCl 99 10.6 454° | MRPC| B
D | 29| 82 | RF12 -7.23 SCI 100 | 7.84 36.9° | MRPC| B
D 14| 57 | RF12 -5.63 MCI 98 56.3 2236° | MRPC| B

No data was available in blank spaces



-

JUN. 3.2003 10:09AM

Attachment 9
ULNRC-04861
Callaway Plant

Verification Date: §ABOHE21

10 BDIERY

10

10

Target Hz

FRAMATOME _ANP-SGOPS

Low Flowmeter Calibration Data

GPM
0.0007
0.0012
0.0017

cc/min
2.774
4.481
6.467

2
202
2ok,

S0

50

300 | 180 +/-10 b iis0dbes:

100 | 240 +/410 |i% pon

_‘-'} e ¢ SRS RERRTARY I3 e
PR o A s b A A

0.0038
0.0048
0.0075
0.0106

14.522
18.133
28.283
39.980

b b S )
.‘ 3 s
:

250

500 +/-10 [EO0HE
250 i

X3

: Rk
850 +/-10 [3#3% e
1200 +/-10 EEiEeFRaEsy

1000

0.0253
0.0473
0.0711

95.745
179.075
269.014

8 .% ‘m :
NIRRT
SERDIOQ R

A
%

NO. 369 P 3

GPM
0.0000

—

0.0

28.5] 0.0007

46.0] 0.0012

€1.5{ 0.0017

106.0{ 0.0038

0.0048

184.0] 0.0075

242.5| 0.0106

503.0{ 0.0253

848.0] 0.0473

1
2
3
)
5
6 124.0
7
g
]
0
1

1156.0] 0.0711

0.0800 ¢
0.0700 - ;"

0.0600
0.0500 i

0.0400 fRri st

GPM

0.0300 J:

0.0200 f3&

- 0.0100 25t

¥,

e e et
pa i, e
[ EH 37 op Yalt:
Pt % 7
'E‘u} > Lo A - R
Lo

&

0.0000 J-#4PT%
0.0

Beaker Target GPM m!

10 [0.002 +/-.001 [i¥sig O o
250 [0.035 +/-.001 A gampass
1000 | 0.07 +/-.01 |shmgatigs

Output Calculated
Flowrate Flowrate Difference
GPM (GPM)
e e Eob L efe R A pyc

Time

sec
B0
e e e Lo KAV SPAd i [ B

in-Situ DAS Box Calibration Procedure

Revision: 03
Drawing: 1281611




