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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 nspection 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.



51-5005460-02
Page 3 of 55

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 22841.3 22842.3 96910.1 96911.1 96511.2
96511.3 99997.1 99997.2 MAGPPT MAGGPTTP

Qualified-by-extenslon:
"Qualified-by-extension"(QBE) techniques do not have a specific EPRI ETSS for detection andlor
sizing, but Callaway has applied a technically justifiable technique for detecting and/or sizing a
damage mechanism based on electromagnetic 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

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

* 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 conditions, 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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3.0 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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4.1 EPRI Report TR-107569-Vl R5, PWR Steam Generator Examination Guidelines:
Revision 5 Volume 1, September 1997".
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4.10 FANP document 51-5011653-00, Callaway Fill Factor Equivalency.
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4.10 AmerenUE document ETP-BB-01309 Rev.013, STEAM GENERATOR EDDY
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EPRI EPRI Damage Mechanism Callaway Equlv. Areas Qualified By Extension
ETSS Frequency Frequency (QBE)

96001.1 400/100 D Thinning @ TSP's and Top-of-Tubesheets 630/160 D W/A
Deteclion / Szing

Wear @ TSP's, FDB, and AVB's, Freespan Indications
96004.3 200/100 A Detection / Sizing 320/160 A Detection

300/150 A Loose Part / Loose Part Wear
Detection / Sizing

Tube-to-Tube Wear
Detection / Szing

96005.2 400/100 D Pitting in the presence of copper. 630/160 D Pitting in Sludge Pile
Detection / Sizing Detection / Sizing

Freespan Indications.
Detection

Loose Part / Loose Part Wear
Detection / Sizin

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

Detection / Sizing Freespan Indications
Detection

EPRI EPRI Damage Mechanism Callaway Equiv. Areas Qualified By Extension
ETSS Frequency Frequency (QBE)

20510.1 200 Circ PWSCC at expansion transitions. Circ PWSCC at Dented locations.
+PolntTm 300 Detection /Szing 300 Detection / Sling
20511.1 200 Axial PWSCC at expansion transitions. Axial PWSCC at Dented locations.
+Pointrm 300 Detection /Sizing 300 Detection / Sizing

21409.1 200 Axial ODSCC at support structures,
+Pointm 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.
+PointTm 300 Detection Detection

21998.1 300 Volumetric indications within the freespan 300
+Pointm areas. N/A

Detection / Sizing I
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EPRI EPRI Damage Mechanism Callaway Equiv. Areas Quallfled By Extension
ETSS Frequency Frequency (OBE)

Axial ODSCC @ dented support 410 Axial ODSCC 0 expansion transitions, freespan dings, and
22841.3 300 structures. w/BP Filter support structures.
+Point™ w/BP Filter Detection / Length sizing Detection
22842.3 300 Circ ODSCC 0 dented support 410 Circ ODSCC 0 expansion transitions, freespan dings, and
+Pointw structures. support structures.

Detection /Length sizing_ Detection
Mechanically Induced wear at Broached Loose Part, Tube-to-Tube and FDB wear.

96910.1 300/100 TSP's. 300/100 Detection / Sizing
+Pointom Detection / S2zing 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 DetionSzing Volumetric freespan indicaitons

Pancake Detection / Sizing

99997.1 800 Axial / Circ PWSCC In Low-Row Ubends 800* N/A
+Polntm

99997.2 1000 Axial / Circ PWSCC In Low-Row Ubends 1000* N/A
+Point ' _

* The 800 and1000 kHz are not equivalent frequencies for this wall-thickness tubing (0.040'9 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 densities for a given frequency are relatively
equal at the ID surface regardless of tubing wail 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 utilized during this exam to Inspect for OD Initiated degradation.
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TABLE 1
Callaway ET Parameters versus Frequency

0.688"' x 0.040" Inconel 600

I I Approximate IDIOD
Frequency Standard Depth (Wall thickness) / Relative OD Impedance Plane

(Hz) of Penetration (Standard Depth) CurrentDensity Phase (Degrees)
(Inches) C (% of ID Density)

Bobbin Coll Frequencles- Callaway
30,000 0.113 0.35 j -' 10 41
160,000 0.049 0.82 1 94
320,000 0.035 1.15 - 2 132
630,000 0.025 1.62 0. 0, 186

_____________ Rotating Coil Frequencies- Callaway _________

20,000 0.137 0.29 - 33
100,000 0.062 0.65 -2:- 74
200,000 0.044 0.91 40 105
300,000 0.036 1.12 $3 128
400,000 0.031 1.29 - .; - 148
410,000 0.31 1.31 Ž7 7 150
600,000 0.025 1.58 Z1;---_- 181
800,000 0.022 1.83 16 209

1,000,000 0.020 2.04 - 13 234
Rotating Coll Frequencies - Laser Welded Sleeves (Total Wai 0.075")

60,000 0.080 0.94 107
80,000 0.069 1.08 .4 124
140,000 0.052 1.43 164
170,000 0.048 1.58 11 .. 181
240,000 0.040 1.87 15 - . 215
340,000 0.034 2.23 ., . 256
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TABLE2

EPRI Appendix H Parameters versus Frequency |
I Standard Relative

EPRI Frequency Tube Wall Depth of OD Callaway
ETSS# Description idz Inches Penetration Density (% ETSS #

-- ____________________________ ________ I___________ ID Density)

Bobbin Techniques

96001.1 Thinning 0 TSP's and Top-of-Tubesheets 400/100 D 0.049 0.031/0.062 21/45 1

200/100 A 0.049 0.044/0.062 -- /45
96004.3 Wear 0 TS, AVB, Vert. & Diag. Straps 300/ A 04 036/0.051 1

96005.2 Pitting in the Presence of Copper 40100 D 0.050 0.031/0.062 -X t0i4 " 1

4001100 D 0.049 0.031/0.062 i'%J5-96007.1 IGAAOOSCC 0 non-dented drilled tube supports 40100 D 0.049 0.021/0.062 - I45 1
550/130 D 0.043 0.026/0.054 

IGAJODSCC detect and size 0 non-dented tube 400/100 D 0.050 0.031/0.062 - -;5
96008.1 supports & sludge pile 400/100 D 0.048 0.031/0.062 1-46 1

RPC Techniques

200 0.048 0.044
20510.1 Circ PWSCC at expansion transitions - +Pointrm 2043_v 2

200 0.049 0.044
20511.1 Axial PWSCC at expansion transitions -+Pointm 200 0.049 0.036 0 ' 2

Axial ODSCC at support structures, freespan, 200 0.048 0.044 -3
. crevice & sludge pile - +Point" 300 0.043 0.036 30 2,6

200 0.048 0 044 * " 3.ti 
21410.1 Circ ODSCC at expansion transitions - +Pointr 00 0.048 0.044 ,2300 0.043 0.036 id 2,
21998.1 Volumetric Indications In Freespan -+Point Tm 300 0.043 0.036 2,6

2813 Axial ODSCC detect & size at dented support23
structures - +PoIntTi Bandpass 30.5.6__2 ,

2823 Circ ODSCC detect & length size at dented support 0000062 ,,
structures Point'___________

96910.1 Mechanically Induced Wear 0 Broached TSPs. 300/100 0.037 0.036/0.062 2,36(Loose Part Wear/Pitng) - Point~"_____m____
9911 Mechanically Induced Wear 0 Broached TSPs. 010 007 0060023/5 - 25

96911. p)a 1r°he Ss 3001100 0.037 0.036.062 .- F<t2,5(Loose Part Wear/Pitting)- 0.1 15MR ____ ___

99997.1 Axial & Circ PWSCC In Low-Row-Ubends 800 0.049 0.02 .i 8

999972 Axial & Circ PWSGC In Low-Row-Ubends 1000 0.049 0.020 f 8
Westinghouse Laser Welded Sleeve Appendix H Parameters versus Frequency

RPC Techniques
PAR + Relative

WEST Description Frequency LIWS OD Current Callaway
ETSS # KHz Tube Std. Depth Density (% ETSS

Wall In. Penetration ID Density)
MAGPPT AxIal Circumferential , and Volumetric 150/100 A 0.081 0.051/0.062 i CJ/27 4

degradation In Parent Tube and LWS 75/50 A 0.072/0.088 Y^ 32/40 't,'

MAGGPPTP A)dal Circumferential , and Volurnetric 300/1201100 A 0.081 0.036/0.057/0.062 4 10/24/27 4
degradation in Parent Tube and LWS . 75150 A 0.07210.088 32/4 7

Process Flaws _ -; _ _ _ _ _ ._.
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FORMULAS USED FOR CURRENT DENSITY

Standard Depth of Penetration = a = 1.98 where:

p = Resistivity in microQcm = 98.00 for Inconel 600

f = frequency in cycles per second (hertz)

Relative Current Density = 100 x e where:

t = tube wall thickness in inches

8= Standard Depth of Penetration

Approximate IDIOD Impedance Plane Phase = a (Degrees)
S8
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Table 3
CALLAWAY

Non-Slte Application of
Degradation Orientation Location Probe EPRI ETSS EPRI EPRI EPRI Non-Site Qualified Technique EPRI Technique
Mechanism Detection POD ETSS Sizing Ouallfed Sizing Qualification to site

Technique Sizing RMSE Sizing RMSE Category conditions
_________ (and pane) Technique Technique (note 2) (note 1)

Cold Leg Detection: Pulled Tube
I (oThinning Cold Leg Bobbin 980.1 .82050% W 901.1 14.4%TW None N/A Qualified

(DOtential) _______ BbTSP (A-230) .90CL 93 Sizin Qualified No Site Data
3.85%TW Detection: SPte Lab Sample

Weer AVB 98W4.3 .912 0 60%Tw ~~~~~for flaws up NonuNAiig:
2 artig AVT Bobbin 96 0.90 CIL 96004.3 to TW None N/A So ingN(active) FOB (A-256) 0.90 CL ~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~Site Qualified Site Data

Detection: Pulled Tube
Pitting D Above 98005.2 .825 0 50%TW Qualified

3 copper - s Bobbin (A-2.) @ 90CL 905.2 20.97% TW None N/A Sizing:(potential) Locatfon ( ) Qualfied No Site Data
Detection: Pulled Tube

7 GAIODSCC (tAi nNon-dented 98007.1 .898 @0% 2w 98007.1 20.13% NW Qualified4 (potential) Drilled TSP Bobbin (A-291) .0 CIL None N/A Sizing:
(potentlal) Locatlons___ )_____ Qualified No Site Data

Detection: Pulled Tube
IGAIODSCC Non-dented 9B8 8104%WQualified

8 ( Eggcates & Bobbin (A1 .811 P 0O 98.1 21.34 %TW None N/A Sizing:(potential) SCr regn c (A-29) 0.90 CIL Qualified No Site Data
Expansion Detection: Lab Sample

PwSCC Transition +Point 20510.1 .915 POD 40 20510.1 25.80% 1W Qualified OBE
6 (active) Ciro Dented TM (A-1i) .W9 .9O CL None NA Sizing: Site Data

(potential ________ Locatlon s ___ (~ ___ Qualified / OE No Site Data
Expansion Detection: Lab Sample

PWSCC Transition +on 2011 .898 POD 40% 201.u1a2l1 oe / iing: OB
11 (active) Axial Dente +Pdnt 2A81. TW .90 CL Site N/A None WA Sizing: Se Data

(potentla) SuLoc.___ n __TM _ _Qualified / OBE No Site Data
Support Detection: Lab Sample

8 ODSCC Stutrs +Point 21409.1 .819 POD 50% Qualified
(potential) Axial Freespan TM (A-i 14) TW 0.90 CL 21409.1 42.33% TW None N/A Sizing:

________ SLG Pile ____ ________ Qualified Site Data
ODSCC Exp.Trans. Detection: Lab Sample

9 (active) Snur +Point 21410.1 .905 POD 50% Qualified lOBE
_______ SL ilen TM1-3 W 0.90 CIL 21410.1 35.90% TW None N/A Sizing:(potential) ClrcFlean A-2) _ ____ Qualified lOBE Site Data

Volumetric Detection: Lab Samples
10 IndIcations Volumetric Freespan +Polnt 2A19841 .926 POD 40% 21998.1 9.07% NQuaNAizig:

(potential) 1W 0.90 CL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Qualified Site Data

ODSCC Deuppotsd Detection: LbSml
(potentil) SuDentds on 22843 .901 POD 40 NneNA oe / Qualified Lab ampl
(active) A~a x~vs +on A16TW0.90 CL NnWAoeWASzg:No Site Data

(potenifal) FS dilngs, TM Qualified ODE site Data
Sup Loc., __ No Site Data
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Table 3
CALLAWAY

Non-Site Application of
Degradation Orientation Location Probe EPRI ETSS EPRI EPRI EPRI Non-Site Qualified Technique EPRI Technique
Mechanism Detection POD ETSS Sizing Qualliled Sizing Qualification to site

Technique Sizing RMSE Sizing RMSE Category conditions
(and page) Technique Technique (note 2) (note 1)

Deted Lab Sample
ODSCC ~~Supports +Pit 22842.3 .891 POD 400/etcton

12 (potential) +Pointns A-0) T @.0C Nn / Nn / Qualiffed OBE12 (otCirc aFSlSpg, t (A-202) 9 P 0 None N/A None WA Sizing: No Site Data
PotentialSup oc_ Qualified / OBE No Site Data

Wear Detection Lab Sample
(active) TSP +Pit 9901 .2 O 4%Qualified / OBE Site Data

13 (activ) AFDVB +Po inTM (A-400) @90 CL 96910,1 7.74 % 1W None N/A Sizing No Site Data
(potential) __ _ _ F_ _ _ __ _ _ _ __ _ _ Qualified / OBE No Site Data

Wear Detection Lab Sample
(active) TSP Qle 96911.1 .924 POD >40% 9uali.d / OE Site Data

14 (tei) A|U dB Pan. (A-406) @90 CL 96911.1 12.82% TW None WA Sing No Site Data
(penti) | __ _ | Qualified / OE No Site Data

Po1 Ext5nn POD Detection: Lab Sample
15 PWSCC Axial Low Row +Point 99997.1 .9157 POD Q99. 34 WWuallfied

18 (potental) arsU-bend TM1 (A-421) TW 9971 2.1% None N/A Sizing:

(poentSpan) CircBbi ae~hfOB /

19_ Ind (MB) AywhRegion @ 90 CL Qualfied No Site Data

.915 POD Detection: Lab Sample
1 6 PWSCC Axal LOW ROW +Point 9999.2 >1=27% TW 99997.1 23.41 % 1W N/A Quallfied

(potential) Circ U-bend TM A-(425) 0 90 CL None Sizing:
_________ ________ Region _ _ _ _ _ _ _ _ _ __ Qualified No Site Data

Detection N/A
17 Loose Part Bobbin Extension Of OBE

20 (Prenti ube AC~h Anywhere 96004.3 None None None None N/A Sizing:
96005.2 OE Site Data

a Extenion of Detection N/A+Point Exeso fOBE
1 8 Wear Loose TM 96910.1 Noe96910.1 7.74% Nn / iig

(potential) Parts .115 96911.1 Noe96911.1 12.620/ None N/AtSiDing

Free Span VOL Bobbin Extension Of DeconNA
1 9 Indications VOMBM)fer 98004.3,96005.2, None None None None N/A SiigBNASteDt

___ ___ ___ __ ___ ___ _MBM_ __ 9M07.1.9600 .1 Sizing:__ ___ N_ _A_ _S____e__Data__

Detection: Lab / Pulled
Mag- O~~~~~~~~ ~ ~~~~~~~~~~~~ualified Samples

2 Parent Tube Mxilg-se WWest Qual
OD and ID Cdri Laere BPis I STD-DP-1 997-
Cracking Vol Seees~ TM MAGPPT SEE ETSS None None None N/A 7998

_________ ________ _______ ________ ~~~~~~~~~~~~~~~~~~~~~~~~Sizincr N/A No Site Data
Detection: Lab / Pulled

Mag- ~~~~~~~~~ ~ ~~~~~~~~~~~Quallfied Samples
21 Weld Mxal Lg- Ba WrSWest. Qual

Process AxaIaer BafEISfO None STD-DP-1997-
Ind's. Circ Welded +PointSEE`6NoeonWA79
md's. . Vol Sleeves TM MAGGPTrP SSEzEngS NoneNNone N/AD799
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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:

- - Eddynft98i Analysis [C]-S198990 4373 as 'etolution IMM1] -I

Fle Analysis System Tools Layout Add Displays Help

Tube Cment: :Pui
SGIACCAL00023 MON 1:53:33 OCT-11-1999 SG IA ROW 42COL 80 1014

CLfirlsa I .P1 30 Diff |1tB0 I bsl 1: 630 GI1i Cl Diff
Clear GI C r G C5 Vet 4.16 v/d span 97 rot 272

Vpp _MbdI )Vmx 3 GAn le180
37 82 volts 10 dog 25. chan

yia TSH - 0a 10 wm

Typical top-of-tubesheet at Callaway with the prime frequency of 630 kHz.
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Eddynt96 Analylib [C- 1888.90 S4373 as ftsolution (MM1J lI

Fle Analysis System Tools Layout Add Displays Help

T.I C t: :P. . i

SG1ACCALOOO23 MON 153:33 OCT-11-1988 SG A ROW 42COL 60 1014
Lmrk-: _ Pi |30 Dff B 1BO 630 G1 Cl Diff

Clear GI C1 Vert G C5 Vn 0.26 v/d *pan B rot 272

TEC _
TWC
lic

02C-

03C-

WC-

07C
AY6G
A¶IA

SG1ACCAL00023Vp MON tjVm 53 SSn OC-1-ES SG1RW4CLB011

A P|_

LJLJ[ ~~~~~~~~~03H1 +0.0O I--

05

OF

Typical Quatrefoil support plate at Callaway with the prime frequency 630kHz.
1-4. ~ ~ ~ ~ ~ -Eddynatfl8:Anaiysls C]--18O8O 4S75:assresoluton MMl]III E

file AnalysIs ystem Tools Layout Add Displays Hjel

SGIACCAL00023 MON 1:53:33 OCT-11-1989 SG A ROW 42 COL 0 1014

ZZL irle Pi 6 30 01Dff H 6 IAs : 1 30 H G1 I C5 1 Absi
Iclear 6 I Ct I Vert I 6 G C Vert 3.72 /d open 7 rat 48

-J
TIE-I
TSC-

Ox-

02C-

0C-

06C-

07c-

AVG-
AVT-
AV2-

07H-

05H-

04-

L==��
7n7

jVpp ( )xR IVmx [A GAn O 180
l 0 ChanIH 0"II.0 .3I4

02H

01*
FBH-
TSIF
1EH

-4

iI
''''''''' ...... --------------'''''''----------'-- -------- ..........

_

Typical Quatrefoil support plate at Callaway with a low frequency 30kHz
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Technique 1

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
I#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-1 8 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 & 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 volume 1,

page H-4, H.4.1.2
Drive Voltage & Gain None stated 12 Volts, X2 Gain Zetec

(Miz-1 8 is equal to 11 volts, Xi 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,

page H-5, H.4.4
Scan pattem None stated Pulled Equivalent

Method of calibration Channel 1/7(400/100 diff mix) Channel P1 (630/160 diff mix) Equivalent based on current
(Analysis) 100% TWH e 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% TWHs.

20% 7WHs 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) Report on P1 % TW

Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000o7o Framatome Technologies
Zetec Eddynet Zetec Eddynet 98 54-ISI -79 rev 03

Version 8 Eddynet System
Checkout Procedure



51-5005460-02
Page 17 of 55

Technique 2

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 Fil Factor Equivalency
FANP Document 51-5014354-00:
EC Probe Ext Cable Comparisons

Analog cable type & None Stated Zetec 75ff 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 pattern None stated Pulled Equivalent
Method of calibration Channel 618 (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 channel 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 rev 5.2 Zetec Eddynet 98 54-ISI -79 rev 03

Eddynet System
Checkout Procedure
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Technique 3

Detection and Sizing of Pitting;

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
#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-1 8 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 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 loft 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 H-4, H.4.1.2

Drive Voltage & Gain Zetec
11 Volts, Xl 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 per inch >/= 33 samples per inch Equivalent

Scan patter None stated pulled Equivalent
Method of calibration Channel 37 (400/100 diff Channel P1 (6301160 duff mix)

(Analysis) mix),100% TWH @ 50% 100% 1W 0 6- 8 divisions. Increased sensitivity
FSH,probe motion horz. Flaw Probe motion horz. (350)Flaw down Equivalent

down first first. Phase curve 100, 60 & 20%
Phase curve 100, 60 & 20% TWHs,4 volts, channel 1 on 4x20%h

TWHs. Default volts TWHs
Data review None Stated Review strip charts and Ussajous Equivalent

requirements
(Analysis)
Reporting None Stated Use the Vp-p Equivalent

requirements Measurement method
(Analysis) report P1 as NO_

Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Version 18.6 Zetec Eddynet 98 54-ISI -79 rev 03

Eddynet System
Checkout Procedure



51-5005460-02
Page 19 of 55

Technique 4

Detection of IGASCC 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 t 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 75ff 36 pin High Performance FANP Document 51-5014354-
length 50 ft Extension Cable 00: EC Probe Ext. Cable

Comparsons
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, Xi Gain 12 Volts, X2 Gain MIZ-30 Eddy Current Tester
Implementation Documents

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 31 M ay 19 9 4
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 patter None stated pulled Equivalent

Method of calibration Ch 1/5 (400/1 00 & 550/130 Channel P1 (630/160 diff mix)
(Analysis) duff mix). 100% TWH 0 50% 100% TW 0 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 & 20h/6 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 channel and 100 630/160 mix (P1) & 160 kHz vertical Equivalent based on current
requirements kHz in strip charts 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) NQI n freespan
Instrument (Analysis) Hewlett Packard model 300

Zetec Eddynet Version
18.6, Rev. 5

Hewlett Packard model 9000/700
Zetec Eddynet 98

Framatome Technologies
54-ISI -79 rev 03
Eddynet System

Checkout Procedure
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Technique 5

Detection of IGAODSCC at non-dented quatrefoil support plates and In Sludge Pile Region;

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

#96008.1 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
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 EquivalencyFANP 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 H-4, H.4.1.2

Drive Voltage & Gain Zetec
11 Volts, XI 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%h 1WH 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 pattern 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 0 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 DSI 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-ISI -79 rev 03

18.6, Rev. 5 Eddynet System
Checkout Procedure
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Technique 6

Detection of Circumferential PWSCC @ expansion transitions;
+PointTh Exam

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

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 Wall density

0.750 OD X 0.043 Wall
Instrument Zetec Miz-30 Zetec Miz-30 Equivalent

Probe size & type +Point(TM) TM +Point(TM) Th 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 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, H.4.1.2

Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Coil excitation Absolute Absolute Equivalent

modes __ _ _ _ _ _ _ _ _

Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent
(Acquisition)

Minimum data to be 2 channels 11 channels Equivalent
recorded

Method of data Digital Digital Equivalent
recording

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, H.4.4

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% ID Circ notch 5 div. 40% ID
(Analysis) 40% ID Circ notch @ 1 So. Circ notch 15 degrees

20 volts on 100% Circ notch. 20 volts on 100%/ Circ notch Equivalent
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
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 Hewlett Packard model 90001700 Framatome ANP

90001700 Zetec Eddynet 98 54-ISI -79 rev 05
Zetec Eddynet 95 version 27 or Eddynet System

equivalent Checkout Procedure
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Techniques 7

Detection of Axial PWSCC 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 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)Tm +Pont(TM)TM FANP Document 51-5014354-

50 ft motor unit 83 t 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, H.4.1.2
Drive Voltage 12 volts, X2 Gain 12 Volts, X2 Gain FANP Document 51-5001224-

& Gain 00 Appendix H Equivalency
Testing: MRPC Examinations

Coil excitation Absolute Absolute Equivalent
modes

Calibration method None Stated 40h/o ID Axial notch 15 degrees Equivalent
(Acquisition)

Minimum data to be I channels 1 I channels Equivalent
recorded ______ __ _ _ ___ _ _ _

Method of data Digital Digital Equivalent
reco rd ing__ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Digitizing rate 30 samples per inch 30 samples per inch circumferentially
circumferentially 30 per inch axially Equivalent

25 per inch axially
Withdraw 0.2" /sec @ 300 rpm 0.4 /sec @ 800 rpm Framatome Appendix H

Speed/RPM Equivalency Document No.:
5001301-00

Scan patter 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% Axial 5 div. 40% ID Axial notch 5 div.

(Analysis) 40% ID Axial notch @ 150 40% ID Axial notch 15 degrees
20 volts on 100% Axial 20 volts on 1 00%/ 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,SCI,etc. on Ch. 3 or Equivalent
(Analysis) P1.

Instrument (Analysis) Hewlett Packard model Hewlett Packard model 9000/700 Framatome ANP
9ooo7oo Zetec Eddynet 98 54-ISI -79 rev 05

Zetec Eddynet 95 ver 1 or Eddynet System
equivalent Checkout Procedure
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Technique 8

Detection of Axial ODSCC @ support structures and freespan regions;
+Pointm 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 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)Th' +Point(TM)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, H.4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent

Coil excitation Absolute Absolute Equivalent
modes __Equivalent

Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent
(Acquisition) _ _ _ _ _ _ _ _ _ _ _ _ _E u v l n

Minimum data to be 2 channels 1 1channels Equivalent
recorded

Method of data Digital Digital Equivalent
recording__ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _

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, HA.4

Withdraw 0.2" /sec 0 300 rpm 0.4" /sec e 800 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.

51-5001301-00
Scan pattern 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% ID Axial notch 5 div.
(Analysis) 40% ID Axial notch 15 degrees 40% ID Axial notch 15 degrees Equivalent

20 volts on 100% Axial notch 20 volts on 100% Axial notch Equivalent
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
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 Hewlett Packard model 9000/700 Framatome ANP

90001700 Zetec Eddynet 98 54-ISI -79 rev 05
Zetec Eddynet 95 version 27 or Eddynet System

equivalent Checkout Procedure
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Technique 9

Detection of Circumferential ODSCC @ expansion transitions i.e., TTS;
+PoIntTm 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 UNIT 3 ETSS #3 EquIvalency Basis 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 +Polnt(TM)- .Point(M) TM FANP Document 51-5014354-

50 ft motor unit 83 t 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, H.4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent

Coil excitation Absolute Absolute Equivalent
modes

Calibration method None Stated 40% ID Axial notch 15 degrees
(Acquisition) Equivalent

Minimum data to be 2 channels 11 channels Equivalent
recorded

Method Of data Digital Digital Equivalent
recording 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, HA.4

Withdraw 0.2 /sec 0 300 rpm 0.4" /sec 0 800 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.

51-5001301-00
Scan pattern 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 Circ notch 5 div. 40% ID 40% ID Circ notch 5 div. 40% ID
(Analysis) circumferential notch 15 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
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 Hewlett Packard model 9000/700 Framatome ANP

90001700 Zetec Eddynet 98 54-ISI -79 rev 05
Zetec Eddynet 95 version 27 or Eddynet System

equivalent Checkout Procedure
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Technique 10

Detection and depth sizing of Volumetric Indications In the Freespan areas;
+Pointwm Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
_________________ pa~~~~ge 6-3, Figure 6-2 ____________

Essential Variables EPRI Appendix H ETSS CALLAWAY UNIT 3 ETSS #3 Equivalency Basis 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) Tm +Point(TM)T" 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, H.4.1.2
Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 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 11 channels Equivalent
recorded

Method of data Digital Digital Equivalent
recording

Digitizing rate 30 samples per inch 30 samples per inch
circumferentially circumferentially Equivalent

25 per Inch axially 30 per Inch axially
Withdraw 0.2 /sec @ 300 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 ull 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 scroll Monitor the strip chart and scroll
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
Interest. over the entire data, terrain plot

Reporting Indications indicative of Use the Vp-p measurement
requirements degradation method. Report as SAISCIetc. Equivalent

(Analysis) Report using 300kHz. on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 90001700 Framatome ANP

9001700 Zetec Eddynet 98 54-ISI -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;

+Pointm 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 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)Th +Point(TM)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 Perfornance Extension Cable 00: EC Probe Ext. Cable

Comparisons
. ~~~~~~~~~~~~~~~~~~~EPRI PWR Steam Generator

Frequencies 300 kHz 410 kHz Examination Guidelines:
w/BP Fiiter w/BP Filter Revision 5 volume 1 page H-

4, H.4.1.2
Drive Voltage & Gain 12 Voits, X2 Gain 12 Volts, X2 Gain Equivalent

Coil excitation Absolute Absolute Equivalent
modes Equivalent

Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent
(A cquisition) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Minimum data to be 2 channels 11 channels Equivalent
reco rd ed _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Method of data Digital Digital Equivalent
recording__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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. 40/6 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
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 SAISCIetc. Equivalent

(Analysis) Length size using 300kHzBP on Ch. 3 or P1.
Instrument (Analysis) Hewlett Packard model Hewlett Packard model 9ooo7oo Framatome ANP

9000/700 Zetec Eddynet 98 54-ISI -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;

+PointmExam
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 Basis Used for

1#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)m +Point(TM)T 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, HA.12

Drive Voltage & Gain 12 Volts, X2 Gain 12 Volts, X2 Gain Equivalent
Coil excitation Absolute Absolute Equivalent

modes __________
Calibration method None Stated 40% ID Axial notch 15 degrees Equivalent

(Acquisition) Equivalent
Minimum data to be 2 channels 11 channels Equivalent

recorded Equivalent
Method of data Digital Digital Equivalent

reco rd ing__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

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 0 800 rpm

Speed/RPM Equivalent

Scan patter 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 Circ notch 5 div. 40% ID Circ notch 5 div.

(Analysis) 40% ID Circ notch 15 degrees 40% ID Circ notch 15 degrees Equivalent
20 volts on 100% Circ notch 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
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,SCI,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-ISI -79 rev 05
Zetec Eddynet 95/98 version 1 Eddynet System

Checkout Procedure
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Technique 13

Detection and Sizing of mechanically Induced wear at broached tube support plates;
+Point Coil

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

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 Wall 0.688 X 0.040 Wall current density

Instrument Zetec Miz-30 Zetec Miz-30 Equivalent
Probe size & type +Point(TM)TI +Point(TM)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
Coil excitation Absolute Absolute Equivalent

Calibration method None stated 40% ID Axial notch 15 degrees Equivalent
; (AcquisiWon) Equvlent

Minimum data to be 2 channels 1 1channels Equivalent
re co rd ed__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Method of data Digital Digital Equivalent
recording 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 rpm Framatome Appendix H

Speed/RPM Equivalency Document No.:
51-5004290-00

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 20% ID Axial notch @ 1.5 40%h 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 scroll
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) 300/1 00 mix channel.
Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9ooo7oo Framatome ANP

Zetec Eddynet 95 Version 2 Zetec Eddynet 98 54-ISI -79 rev 05
Eddynet System

Checkout Procedure
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Technique 14

Detection and Sizing of mechanically Induced wear at broached tube support plates;
.115 Pancake Coil

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 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 f 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
Coil excitation Absolute Absolute Equivalent

modes
Calibration method None stated 40% ID Axial notch 15 degrees Equivalent

(Acquisition)
Minimum data to be 2 channels 11 channels Equivalent

recorded Euvln
Method of data Digital Digital Equivalent

recording
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 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:

51-5004290-00
Scan patter 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 scroll
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 54-1SI -79 rev 05
Eddynet System

Checkout Procedure
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Technique 15

Detection of Axial and Circumferential PWSCC In Short Radius U-bends;

+PoIntTm Exam

Reference: EPRI PWR Steam Generator Examination Guidelines, Revision 5, Volume 1
naae 6-3. Fiaure 6-2

Essential Variables EPRI Appendix H ETSS CALLAWAY ETSS # 8 Equivalency Basis Used for
999971 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 800 kHz 800 kHz Equivalent

Drive Voltage & Gain 11 Volts, X Gain 11 Volts, XI 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 0 300 rpm 0.1" /sec 200 rpm Equivalency Document No.:
51-5004290-00

Scan pattern None stated Data can pushed or pulled Equivalent
Method of calibration 40% ID axial notch 2 divisions 40% ID Axial & Circ notch 5 div.

(Analysis) 40% ID axial notch 150 40%o ID Axial & Circ notch 15 Increased sensitivity
20 volts on 100% Axial notch 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 SAI, SCI, etc.
(Analysis) _ on Ch. 2or P2.

Instrument (Analysis) Hewlett Packard model 300
Zetec Eddynet 95 Version 1

Hewlett Packard model 90001700
Zetec Eddynet 98

Framatome Technologies
54-ISI -79 rev 03
Eddynet System

Checkout ProcedureI I -
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Technique 16

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

+PointTm Exam

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

Essential Variables EPRIAppendix I ETSS CALLAWAY ETSS # 8 Equivalency Basis Used for
999972 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, XI Gain 11 Volts, XI 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 rpm 0.1" /sec 0 200 rpm Equivalency Document No.:
51-5004290-00

Scan patter None stated Data can pushed or pulled Equivalent
Method of calibration 40% ID axial notch 2 divisions 40% ID Axial & Circ notch 5 div.

(Analysis) 40% ID axial notch 150 40/c ID Axial & Circ notch 150 Increased sensitivity
20 volts on 100% Axial notch 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 SAI, SCI, etc.
(Analysis) on Ch. 2or P2.

Instrument (Analysis) Hewlett Packard model 300 Hewlett Packard model 9000/700 Framatome Technologies
Zetec Eddynet 95 Version 1 Zetec Eddynet 98 54-ISI -79 rev 03

Eddynet System
Checkout Procedure
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Technique 17

Detection of loose-parts;
Bobbin Exam

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

Technique 18

Detection of wear associated with loose-parts;
+Polnt lu 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).
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Technique 20

Detection of Axial, Circumferential and Volumetric Indications In the parent tube of Laser Welded
Sleeves.

Mag-Blased .Pointm Exam

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

Essential Westinghouse Appendix H CA.LAW Equivalency Basis Used for
Variables ETSS #MAGPPT AY E 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

& length 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.
F il excitation b solute Absolute Equivalent

modes
Calibration method Exp. Trans. Horizontal & all flaws 100% TWH e 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 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 0.2" /sec @ 300 rpm 0.1" /sec 0 200 rpm Framatome Appendix H
Speed/RPM Equivalency Document No.:

51-5004290-00
Scan pattern None stated Data can be pushed or pulled Equivalent

Method of 40% ID Circ notch 2 divisions 100% TWH 0 301210 dog. FTI 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 0 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,SCI,etc.
(Analysis) on Ch. 3 or P3.
Instrument
(Analysis)

Hewlett Packard model HP433 or
equiv.

ANSER 8.0 R4 or equiv.

Hewlett Packard model 9000/700
Zetec Eddynet 98

Framatome Technologies
54-ISI -79 rev 03
Eddynet System

Checkout Procedure
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Technique 21

Sleeve Inspection and Weld Inspection for Process Flaws.

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

page 6-3, Figure 6-2
Essential Westinghouse Appendix H ETSS _ , Equivalency Basis Used for
Variables #MAGGPPTP CALLAWAY E1SS # Appendix H

Tubing Diameter Inconel 600/ Inconel 690 Inconel 600/ Inconel 690
0.750 X 0.043/ 0.740 X 0.040 (0.083) 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 siv e 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 per inch axially
Withdraw 0.2" /sec @ 300 rpm 0.1"/sec @ 200 rpm Framatome Appendix H

Speed/RPM Equivalency Document No.:
51-5004290-00

Scan patter 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 siv @ 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% axlcirc 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,SCI,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-ISI -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 ABobbin coil) Thinning at support pates

Eddvnetl5 Anmalysis Mc-11gegL9 C5542 as resolution rMBI I 1:
Fl * nlyi .yte ..l .ao. A* ..ply . p
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Pulled tube from Point Beach

This Indication Is located at the second cold support plate
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Typical cold leg (FBC) at Callaway.
COLD LEG THINNING HAS NOT BEEN REPORTED AT CALLAWAY NUCLEAR STATION
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Degradation Mechanism 2 - AYB Wear:
ETSS # 96004.3_(Bobbin col) Wear at tube supports and anti-vibration bars.

Eddynet95:. Anal ale [CI-198u,11 X1234 as reselution [CLG]

File Analysis System Tools Layout Add Displays Help

Tube Comment: 1 N I
___ __ taPeO02A.caOl1 THU 2:20 NOV-19-87 ID 0 ROW 26 TUB 50 1015

;4 Lmrks Ž: P2|A0 DIFF 100 ABSLi P2:1-7 1 400 1i G- C1 II DIFF
j GIIVer C ert 0.64 vfd span 9 rot 327

H-

C lV~~~~~~~~~~~~~~~~~~~~~~~]~~T [K3R ~ (Anf 1118]
j ~ 4.58 volts 0dea 38 __F__-8n 

+ 0.00 
E-

" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~.. ...... ....... .... ........ .............

Lab Sample for single-sided AVS wear

EMS M___
File Analysis System Tools Layout Add Displays Help

Tube Connent: IN I

peO01A.calO1 TUE 2216:07 JAN-01-80 SG 30 ROW 46 COL 56 1007
<Lm > Pi1 630EIFF 6 1150 IABSL1 P:1-5 (630O l1 G- if C1 r DIFF

nc -I j e C1 _ G - 0.69 vd span 9 rot 220
TMC

03C-

04C-

06C-

OMc-

07C-

WCe-

NR.- 0.00

AV4-__ _ _ _ _

AMi 0.00 L4f Vme W Au F10

o= 3 8 volts deg 41 chan

ER ~AV4 + 0.11 > <

084-

04H-

034-

02H-

Tube from Calla way Nuclear Station
This Indication Is located at A VB 4.
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Degradation Mechanism 3 - Pitting above TTS:
ETSS # 96005.2 (Bobbin coil) P n

Eddynet95: Analysis (C]-198990 X1234 as resolution CLGi

File Analysis System Tools Layout Add Displays Help

Tube Comment: -MD J
tape32W.calOl SUN 6:02 JAN-01-84 ID 41 ROW 12 COL 66 1059

<Lmrks > P1 400 DIFF 2 100 0FF P :1-2 400 l G- T C1 F DlFF
Gi- C I Vert G;- C Vert 1.40 vd span 37 rot 0

70+-

TSH-

Wool [mmt iMnnd MMn 1801
0JJ4- ~~~~~~~~~6.22 volts 88 dea 630D j~-~

o : E31TSH + 15 75 L>]

,. . . .. . .. .. . -- - - -- - -- -- -- -- - - -- - - ........ . . . .. . . . .. . . . .

_ _ _ ,~~~~~~~~~~. .. . .. . ------------ -- - - -- C ......... .......... ..........

_ ~~~~~~~~~~~~~~~~~~~~~~~~~~. . . . . . . . . . . . .. .... ... .. ..... . ... .......................... _

Pulled tube from Indian Point 3
This Indication Is located above the hot leg tubesheet

Elie Analysis System Tools Layout Add Diaplays Help

T. Ca--tt : 6660

SGIDCCAL003S3 MON 13:49:22 OCT-11-1999 SG 10 ROW 19 COL 71 1136

c Leurka ? -0P11| i Dlff |3 Di" ISO Asl P1:1-5 1 0 l GI H C1 l Dff

Clear GeI r G I 5 vert 0.46 v/d span 11 rot 275

1794
Vpp ')MxR _DVnux O GAn Oz 180

0.87 volts 354 dog 0% chan

_____ ____ TSH * 1.56

Typical area above the hot leg TS 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 (Bobbin coil) Detection and sizing of IGAJODSCC at non-dented drilled TSP's.

Flla Analysis System Tools Layout Add Displays Help

T.b. C....,tt N 10 SC 1ai Ssa

raw/tspe34W.csl17 TUE 18:29 NOV-12-1991 SG 0 ROW 20COL 8 1034
c Lmrkv Z= 3 200 DIFF 8 |1 |ABSL 1: 400 t G_ C 1 DIFF

Clear G- | C1 | Horz G- l C5 Horz I1 I Horz 0.67 v/d sp-n 8 rt 292

_ _ _ _ _ _ - ~~~~~5404
IVpp )MxR tVn IJGAn I 100

2.87 volits 128 dog :: chon~
+ 5404

.... . . . . . .. . . . . ....... ... . . .. . . . . . ..

_ ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I. .. . . . . .. . .. . . . . . . . . . ---- . . .

- i - i - I b a a

Pulled tube from Farley
cation Is located at the 02H support plate location.This Ind0

Elie Analysis System Tools Layout Add DIsplays

Tb. AA1: 8 t

SG ACCAL00007 SAT 8.04:0il 0

Help

5C Lmrks 2 P I 630 1 Diff 8 160 I Absl
Clear G0t C Vert G 1 C5 Vert

00+f

08+

0418

I

I

)Vpp ixR !K)Vmx LJGAmn 100I
IChan

~~I~~1 FBH * 0.04

00+

RP4 -_ - _

L .�. ................... ....... ..........- -----------------

...................... .....................I

..........I- --------. ....... ......I ..-�. ..................

1 .
...------.... ---------::: =-::::

1E34- A 1
- I I I C

Typical area at the HA flow distribution baffle at Callaway.
IGAIODSCC AT THE FLOW DISTRIBUTION BAFFLE HAS NOT BEEN REPORTED AT CALLAWAY

NUCLEAR STATION.
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Degradation Mechanism 5 - IGAIODSCC at Eggcrates and in Sludge Pile region:
ETSS # 96008.1 (Bobbin coil) Detection and sizing of IGAIODSCC In sludge pile region.

_ =, Eddynetl5: Analyal. (CJ-19Og§C C5542 _- reaitli- [MB_

fie AmAiysl. yat-n Tsol. Lawvct Add Displays nullp
Tabe Cmnunt ImD

topo34W c MON 142 OCT-02-89 S 1 OW 20 CO 2 1002
a| DIFF a e 10t ABSL :1-S 400 1 - Co DIFF

TE - 1 11t C r56 V/d * p l0 rot 2g4

I

TSH- 1.82

~~~~~~~~~~~~~~~~~~~~.0 V.t s5d g O
X X E~~~~~~~~~~~~~~Ul lI *-a TiS" *C SUPgVO

02H f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ ... ..... . ............. ... .......... ---

Pulled tube from Farley
This Indication Is located above the top of tubesheet In the sludge region

I" cm l -~j

Flle Analysis System Tools Layout Add Displays Help

Tabe Cmmat: |
Call WED 12:40:23 OCT-23-1808 SG 30 ROW 12 COL 55 1008

* Lmrks I 830 DIFF B 50 |ABSL P1:1-5 630 11 G- C1 DIFF
Clear___ G- | C I Vrt G- C5 Vet 0.76 vid span S rot 220

2255
)Vpp MxR )2,Vmx LI GAn Li 10O

1.30 volts 72 dog chan

S~~~~~~~~~~~~~~~. C

-H -

Confirmed ODSCC (MAI) 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 (+PointTM Coll) Detection of Clrc PWSCC at expansion transitions.

SET VOLT UTS SET CL CURVES SET OLT NITS SET C ONeVES

ML I CA H 1 bR WC 9
03@s.50 voIt1 35 dg Vpp

-1U46 .1W846 _____

!---~~~~~~~~~e ,,, -1 *- s 'i --- * -- _

Fl Itr:fF Pt.S5 XT-n-10 YT,-O XRSO Zotl50 C C 

SOtl ~ffHF ~ n OFF Y FF 200 1 7 DIVV

32.3 IC C= $ Cl

"S~~~~~~~~UE

~~~~~~~~~~~~~~~~~~~~~~.1_ 746
_ ,, ~~240 ,O 120 __________________ _ _ _ _ _ _ _ _ _ _

Lab Sample of Circumferential PWSCC at expansion transition.

AXIAL LIZ C~~~~~~~~~~~~~~~~~~~~~~~~~llO LIZ~~~~~~SAL SCL- 1 ................ uz ....... H 1 - - . .- - - .: -.- -csc ,z-.- - . - 11

SET VOLT tNITS l! SET CKu OEVlES sEn VOLT IN4ITS TiSET CL CtlEES

240 V-78 W . V. 8

I20 7 T= .

Fh It..:W Pt.Vrx 1n 0; XTlw- YT.,0 36t6_Zo.2 ~ _~' || R t | | on ii
__, CIRC _ ____ . : __

AXIAL FRO
NO WASALE

240 0 ~ ~ ~ ~ ~ ~ ~ ~~~~~~..0ilO
Lab Sampe of Cicumfemntal 1.2C at xpasio t.nsSIo

347A LIZ, CVFLinLIZ

| < li, T~~~~~S * .I8ils TS H 0.141

[rl R~~~~~~~FPC: SG1BHCAL000O13MON 23:34:52 OCT-1 1-1l8ESG IS Ft 15 C 102 1014 (MM1] 1|

A~~~~~~~~~'n HIPIF1:| DF1I= ~~ ~-~- -- > t:--- i n3 RC
|! _OFF OFF ; OFF = =:==:= ===:==::=:::=,:,=,==,_===,===: ,: = := __. ___:~~~~~~~~~~~~~~CSCN 10

Tube from Callaway. This circumferential Indication Is located at the hot-leg expansion transition.
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Degradation Mechanism 7 - Axial PWSCC:
ETSS # 20511.1 +PoIntTm Coil) Detection of Axial PWSCC In expanslon transitions.

SET VT WITS SET C ARVES SET VOLT UNITS SET CAL CIVES

yPP 1R I C 1A c D 0 VM, GA0
17.73 -olt. S d.S Vppr < LlTEH*e.o--...A........ -.. EN _ 0.00 L TEN * 0.00

Fi lt-:OFF F 7S XTr10 YT-O X-49. 55.1.33I7
CFF~ . IStPlIF Y = f f F CF TlCH .12490 st.p

WF ~ ~ ~ ~ ~ ~ ~ E 4" F T

_ , a I = i,, , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0." 

_ SEE

SCAN) SCAN

/ I

___p.57 TSH_ ______TS __

SW

il CFDD,, FF - DRZFFOT lCF~lC tID ~ ~ ~ -~-- ~~ ~- ~ ~ -----0-57 - C-o C ->-I -

341.86G!25.H T

I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~4 _ AXIA A SI r----1

mcIO. - FOTM

s ~~~z ~~0 40 120____________

Lab Sample of Axial PWSCC at expansion transition.
AXIAL LIZ CmRC LIZ

SET VOLT S4ITS SET C. 0U1YPES SET %OXT LE4ITS SET CAL CRVES

-- AIL2vx--I- -

Fl lter:GF Pt*/Scmwff6 XTrw-22 YTrwmO )Wet32 Z5ot.211 ~ rmm ~ .. 'ea.t<
CSENTTOI ~~~~~~~~~~~~~~~~~~~~~ ~3: 300 1 CS -Ax

SM -0SA

N, -~~~ ~~~~~~79 .60
0 ~~~~~~~~~~~~~~~~240 R7L SNEj

0 ~~~~~~~~120 24

Tube from Callaway. This axial Indication Is locatedJust 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 (+Pointm coil) Detection of axial ODSCC at suonort structures and freesoan and sludge nile realons.

: -:::: __ = J _ _. .... ----
AAXIAL LIZ 1___-_ .___.___

SET VOLT UNITS SET CL ChWS . SET VOLT UNITS SET CA CVES

NP MR v- GA ISO M E .R v- GA 1go
4.43 .t. 7 d! V

Vpp 1l hR Y t;071 L 2 * 5071

7 -_ _ __ RPC: rw/SGBOOLO0O WOFfI t0 O:St FS-04-20008G tO F S C 5l9 oo [ES T] | .|_
Fl t.-:GFF Pt/_-7t XT._,.-SO YRt.-16 PIt53 abt.331 r T F-

HID GIFY I O1Z PLOT CRS=TCI t~ 13599- b 11 <:300 CSm >F9
OFF "~l fOFF | OFF S-F F30 ___ ___ | 1

SA -LER
(.17) ONC

2.

21S.9 CIRC -- ~~~~~~~~~~~~~~P61 TO

-.-

Fltt-OrFF P-47 XTe-O YTr-O XRoO R+330 . 2
SKIN Ht 11FY E SET VLOT T SET CH || RV3

OFF~~~~~~~~~ ~ ~ ~ ~ ~ OFF ItOOFF

Ka

Sam

-1.08~~~~~~~~~~~~~~~~~~~

m-o Q FRMn | j T~ 

24021 - 11 te0t9S 0 X .E

120 A-SLEW~~~~~~~~~~~~~~~~.. ..

____________________________________________________________ ____________ CISC [cisc]~~~~~~~~~CIC I~IR

PEAS 

240 120 0 __________________~~~~~~~~~~~~~~~~~~~~~~~~~A A IA

------

Typical quatrafoil tube support response for -F" Model SIG'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 (+PointTm coil) Detection of circumferential ODSCC at expansion transitions. QBE for Circ detection at

support structures and freespan regions.

Pulled Tube from STP.
crcumferential Indication Is located lust below the Hot-Leg top-of-tubesheet.71hls

File Layout

m ~3J|.ull-D.

_'-- -i - g2n

: Lmnc~ik GoSC 0

IFi l

-0.87

I0.;7

_ I-
P..t ' 22 _

wo 5u HIDE I" l OR FO
_ ff I F F I 

-0.87

i< 2 >

cscm tsoJ

CNN1 ER
___ ELE

Fc~E
.2.0 {I 2.O

I CI 
.17 TO

_F77R | T0.87 120

__________________________________- = I
261.4 CIRC

r -

TSH
- O.01

MINPIL MiPL I
FEM I TO

WF

1 ~ ~ _ _ _ _ _ _ _ _ 

Tube from Cslaway.
This circumferential IndIcation Is locatediust below the Hot-Leg top-of-tubesheet
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Degradation Mechanism 10- Volumetric Indications In Freespan:
ETSS # 21998.1 (+PointTm coil) Detection and sizing of Volurnetric indications in Freespan areas.

-- SET VOLT tUTS HSET CAL CUMVES SET VOLT NITS SET CAL CURVES

I& NR H i04I C 180 VDbN)R V_. Go M8

Ftw:OFF t./ScwwlS XTrarwsOYTrwwO X)tOt0 ot.330 ~ *.. 

WOSH1EP F 1PLT [CROSSA T
H r4O 5- 300 c1I'l

OL0IT PLO

-1.58 
0 XS~CAL YSCULE

2.0 ..

0 ~~~~~~~~~~~~~~~~~~~~R-SLE

90 1.58__ _ CIR cCc

104.7 CIRC

Lab Sample of volumei Indication In freespan area.

lVeR Vkx CA10 Vpp Old viex CA18

~~~~ j ~~~~~~~TSE * 3.31 TSHE * 3.31

[-4 ~~~~~~~~RPC: SG CHCALOCO iSSAT 2:11 AE--205 CH C 8 3-0 3O8S [Hal) ................... .
FiltwOFF PtstSc...9 ......... I~tS0ZRet30 58

MAGNIDO ~IFY H 40R 9 PLOT___C_____H__TCH 3:00.G204C5
9UW",n OF OFF OFF __________K__

OM/- SERC

SCA SCAN

1.12 ' *-Z

190 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
SPAN JI-LVET

CIC W R

____________________________________________ 22__0_______._......__.........._.......................I

ITH ~~-CIRC AXIAL5
270 180 80 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~Lne OFF Lime OFF 

Volumetric Indication In freespan area at Callaway.



51-5005460-02
Page 45 of 55

Degradation Mechanism 11 - Axial ODSCC at Dented Support Locations - Extended to TTS , Support
Structures and Freespan Dings:

ETSS # 22841.3 (PontTu coil) Detection of axial ODSCC at dented support structures.

'I

I::

p .. I A -

Lab Samnie of an axial Indication Is located at a sunnort location with a 5.97 volt dent.

VPP MR V,. A 10VPP Mbt V-. CA is0

2 48 Lj j*~ 29646

Fl lt..? FF Pt./S..195 XT,- 2 VT--*~ Xot-W 29ot.327 I:..... ........... CA 
*"VZU" MAGN lIFY MMOR PLOT CROSSITaI 2 1:41 A

6FF I 6FF I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 9

CHNI USER
90 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~111 SLC

270 150 90 CI~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SCA YSCALE

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 +Pointm coil) Detection of Circ ODSCC at dented support structures.

SE Vsn IS SET VOe es 1w LT UNTS SE T AL 

VP V.. WO. GA _ 1 .

SH XIDDEM I P1:4 ZPCIrC- ....................... .......

1.10

a

(.1-1

.. '7.. ...

CARE
.R.K

CIRCI

ISO

SEECT

-.. 2.2

_ l -~~~~~~~-
4.0

lfle . 270
* 18004

49nc
............ i.
LiTO

Lab Sample of an clrc Indication Is located at a support location with a 5.50 volt dent.

SET VLT UITS S T CL CRVES SET T WNTS |LSET C CJES

VOP f v Jr-- -GA V W - V... GA 1

-4C_ 29545 2 2645

91IN14K.M 5 IIIIHI______________

I, C *~~~~~~~~~~~~~~~~~~~~~P13- 
OF........ ...........................91U HIIIDESi IIFY I HCRZ PLOT: CI6PSS4ATCH 2H ....... 6SS KIP

OFF I ffF ! CFF ffF , _ _____ ;

_O 1PEA270 * S * _ _ _2

90 ....4. .... F

5.46 Volt Dent at TSP from Callaway

AXIAL ODSCC AT DENTED SUPPORT STRUCTURES HAS NOT BEEN REPORTED AT CALLAWAY.
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Degradation Mechanism 13 -Wear at TSP's, and FDB's:
ETSS # 96910.1 (+Pointrm Coil) Detection of mechanically Induced wear at tube SUDDort plates.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ C IPC LIZ

SET VOL UNITS SET CA E SET VOT ITS SET Ci CRVES

Vpp 1 V O "VW CA eR 1 V. GA 1 10O
1 ~~~~2.3S volts d V .

r -- < - -- ~~~~~1 _400- __i 1i5 4i; +f ;;
tRPC: rw/3GJCALOOOOIWED 15:09:47 FE9-18-1897 SG fl soC 43 1040 (ES1

|Sefi ~~~F IIr OFF t.S.-1 XTr Y- T-- X~t6 Zbid30 - tz & _-_~'F-v: , .3~ Mr :iefi<H OHIE IFY li HO PLOT O d.. t, < A _>_ 

a~~~~~ _. I Hi2<2fS SCAN

_.20 o240.

Lab Sample of wear at a broached TSP.

-A XIAL LIZ 111-I CRC LIZ
SET VOLT UHITS SET CAL C*4VES SET VOLT ilTS It S7 CU VSES

I VP hR GA 1 0 A VW I R V A 11
0.43 -It. 0 d V _10__

01,H - 0.48 .1.

RPC: SG IAHCAL00083SAT 0:13:12 OCT-S-1899 SG A R 58 C 64 1008 IMM2 
Folt i:OF Pt./StaS Xw.3O YTr40 Ro5SO ZR336 L5 1T c , ,n

HISIEL¶ OFF OFF OFF 3: 300 Cl CS .AX |

CSAN4 USER

240.d'-)j SELECT

2.0 2.0

240 C 0.40R

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

FLOW DISTRIBUTION WEAR HAS NOT BEEN REPORTED AT
CALLAWAY NUCLEAR STATION.
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Degradation Mechanism 14 -Wear at TSP's and FDB's:
ETSS # 96911.1 (.115 Pancake Coil) Detection of mechanically Induced wear at tube support plates.
[IfS i AXIIAL _,5L__IN ITS ||_ ____CS

SET .UT St~~~lTS SET CEE 02055 ~~~SET VMT UN4ITS 11SET CL CURVES

I
9 wzt-UF I4O-1UzUm I; s.1a4 . P1:1-T SIFF

i puT PLOT

I S

SE6 I T-OFST

- - ___________ ~~~~~ ~~~~~~~~~~~~~~~CIRC CISc
133.7 CRFOM TO

vpp It L v q c~~~~~~~~~~~~~~~~~~~~~~~~~~n o AL AX~IAL ,, 

A. ~~~~FROM TO

Lab Sample of wear at a broached TSP.
AAL LIZ CIRC LIZ

SET VOLT UNITS SET C CURVES SET VOLT NITS SET C URVSs

NPP %xGA ~ IS ) P . 1 -G

0.89 volte 0 " V

01= 0.45 :::_ - 0.45

RPC: SG1AHCAL000SSSAT 0:13:12 OCT-16-1899 SO tA 58 C 4 1009 (MM21
._ FtIto-:0lFF P/S.--94 XT-0 YT-0 iS Ow -

WF ~~~~~~~~~~~~~~~~~~~~~~~~~P:2-7 U11

(.'-) SELECTOFF : eFF | HeFFT lleF TCH li OH-- --- .20 _ __2.0 H 

CSC CSC

240 4 _ 0 CIRC E FKH 1D | 

L , 240 120 0 1 -40 CIRC CIR

Callaway. wear Indication Is located at 01H quatrafoil 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 (+PointTm coil) Detection of circumferential and axial PWSCC In low row U-bend realons

SE VLMTSS E T SETCALSET VOL.T UIiTSSE A

Vpp - r GA 146 p MbR GA- CA
5.53 -i~t. 23d- V

0,It.? 1 -t. o XT,-,.O YT-16 Xl,1.60 205.335 7 7:

SHOW NDIEKI MANIFY SWRZ LOT CSSHATCH 11019-4 < CHAN4

CSCAN

SEC.33 66I~~~~~~~~~CAJ USE

1.46 ~~~~~~~~~~~CSC I CSC

SC~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~XCL SA.

- S., . I V * 95 S S *~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .. .

OFF~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TOFE

164.4 CISC 9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~R IC
264. ft-~~~~~~~~~~1 GEMC

:1 51 ...... ...

270 160 90 ___________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3 .

Typical 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 # 999972 (+PolntTm coil) Detection of circumferential and axial PWSCC In low row U-bend reilons

MT VIOLT UNITS ~~~~~~~~~SET VOLT WLTS SET CFL~w

2.96 -Ilt. 2 dls lPP
*2367 :3- q 9367

FjktW:0GF ftn..Se XT~w,.* YTruwr-1S XRt60 2o.3
K IV OR LtoTICOSACIL1- H

1.46~~~~~~~~~~~~~~.

to 0 97 -~~~~~~~~~~~~~~~~~~ ~ c'~j n

-1.46~~~~~~~~~~~~~~~~~~~~~~~~~~~~.0.T

264 5~~~~~~~~~~~~~~~~~~~~~~~~~~~M2

Lab Sample of axial PWSCC In low row U-bend tangent area.

SET VOLT UNITS SET CAL CURVES SET VT UNITS STCLCRE

* 29741 * 2~~~~~~~~~~~~~~~~9741

Fe ltw-:OF ftPSca..2 XTrara.0 YT~we.o XRot.50 ZRat.33 < C. 

CSA 1UT

_____________________________ ~ ~~. . ... 

* 38741 1.1g~~~~~ ~~~~WU Le U

870 180 80 0 ___________________ ___________7_SCA_.. SCA

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:

File Anelysis ystm Toole Layout Add Displays Help

Tube Cm.,nt: .PU...

SG CCAL00SO MON 5:3:03 OCT- 11-199 SG D ROW 53 COL 70 1095
_CLmrks 1 Pi e s Dl t 6 lB0 | Abl 7: s G2 C1 Diff

Clear G2 |C1 Vrt G2 5 |Vrt 0.77 v/d open 18 rot 240

35374
FDC t t Vp < )Mxfl t)Vmx (JGAn l S

1.e 1 volts 63 dog ch-n

0.00 t bu TSC + 1.53 - 4C

Blobbin coil Indication of a Loose Part from Callaway.
Ij ;t ~- '~A>AL LIZ - CIRC LIZ

SET GLT ItlTS if SET CL ItS SET STT I ICTS St C VtES

VPP 1bdt vax GA 190 li v~ CA *
0.41 Ite 2SE deg IpL ....±... ..illlz~c~de ... k.... I ! ~icl.Iods

.-- .- - -- -- - - -------. . - ----- . --- --.- =i =-= ......_....__ ...... ...... ...______..

RPC:SGSDCCALOO70SAT20:5S:58 OCT-18-1999 SG ID R 5C 70 1015 MMI1 I

Filt_:OFF tSp KTr.0Y neo 0 2-WRt-7 :"4-:ly<!.. tli 
mW KID~ft. tIlFY 11 HO1RZ FUIT ttRT0l RTEST TSC-TSC } 20: 20 62 C1 .11 |

.1H19D

USER fff

1.29 XSCAE r.AL

120~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

90.6 1 flRC~~~~~~~~~~~~~~~~~~~~~~soV - -

24040 20 __ _ _ _W.R SCFR AG

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~XA TO N ~i

.115 Pancake coil Indication of Loose Part from Callaway.
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Degradation Mechanism 18 - Loose Part Wear:

ypp vex CA 190 . Vwx CA 1W3

TSi * 1.90 191 1.10

Flltw-:OFF Pt./ewS 5 TrvwwO Vfr~w-* XRot40 Z~t=3V7I .~-Z7 

NANsY M v WSHWNAT sWTC<CA 

AXIAL LIZ CHIC UZ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HN S~

2.~~~~~~ ~~~~.It. 68 ~ ~ . ....
184 -1.44 184 - 1.44~~~~-1.2

Ft It.:OFF Pt./So~~~~~~~~~~wSE XT~~~~~w,.0 Vfr...-0 84xt~~~~~~~~~~O Z~~~ot2. l7

SPA) RSELET

~~~ ~~~~L~~~~~i3

940R CR

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

ue Analysis System Tools Layout Add Displays H-lp

Tub. CTrntt :Pul$ D
SGIACCALO0040 TUE 17:01:40 OCT-12-19S SG IA ROW 2SCOL 7 1102

C Lmrks % P1 630 0Off S: 160 2 CS .IbsO
Cl|ar C 2 C I Vert 6 Vert 2.19 v/d opan 51 rot 13

--0.00

2171
IV )Mdl Vmx GAn iJ 1S 1

TSH- 1f 7.53 volts 90 dog chan

__ TSH * 2.75

TEH- 0.00..... . ..... .... .. . .... ................. ...,,y,,,,,,... , ..... . ... . ...

Absolute Freespan bobbin Indication from Callaway

Flie Analysis System Tools Layout Add Displays Help

Tad. Co-t: .. N.W
SIBCCAL00051 TUE :14:54 APR-24-2001 SG ROW 2 COL 51 1041

,,,,,,L,,m,rka! P1 630 01.!ff 6,_ 16,0 IAbl 3: 3 S20 | 01 I C Dff
Clear,,.,,1 C11 Vert G1 C5 Vert 0.H4 v/d span 1 rot aS

eVpp I,!dl iVmx _.!6GAn .. IO10
2.17 volts 107 dog DFS chan

04c- .A ~~~~~~~~~~04C * 2.70 D.-

ZC~~~~~~~~~~~~~~~~~.. . . . . . .. . .. . .. . .. . . ... .. _..... ... ... .. ........_._ . _.._

Dofferenal Freespan Indication from Callaway.

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

Fll Analysls ystm Tool- Layout Add Displays Hlp

SG IAHCALOODO2 FI 0:54:21 OCT-08- 1988 SG IA ROW 21 COL 48 1005
eL-mrka:-S 1 340 0Dff j40 Itt 4: 140 li GI C1 Dlff

Clear GI C1 Vert GI C Vert 4.7S vd spen 4 rat 12

2.72-

l)Vpp )MxR )'IVmx [JOAn i 10

-2.72 _ H 1 S8H * 6.29 |han

r n ~~~~~~~~ -_ _ _ .. , ........... , .................. .......... .. .. ... ... ... .. ... ... .. .. .. .. ... ... .. ... ... .. .. . ... .. ... ... .. . .. ... ..

Typical Laser Welded Sleeve from Callaway.

SET VOLT UITS II SET CL CURAS SET "XOLIMITSil SET CL CURES

WeP Ita VW. CA 1*0 Vpp MA~ %Vc CA 150

SPH * 9.6 UN1 * S I

) .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

| " N fl Z 11 | [ I {I Z IL JT

.~ ~ ~ ~ ~ 7 *0 15 __ _________

MANFY lter-FF S 15 K ~rsO B o WO6 Z~ts .....4....:. . <CA>
S~~al Hlv IIFY |HOR HXXT CROSSHCH 4-. 40 C C t iff 

I = I <!~~~~~~~~~~~~~~~~~~~~~~OA 10.X

i IF - ~~~~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . ..... ..I ... .F . . ........

t O b 1" + * t :+ J~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~M O

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CR _C__IR__C

Typfcal Laser Welded Sleeve from Callaway



51-5005460-02~~~~~~~~~~~~~

51 -5005460-02
Page 55 of 55

Degradation Mechanism 21- Weld Process Indications / Laser Welded Sleeves:

l
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Attachment 8
ULNRC-04861
Callaway Plant

Location_
relative to Max Total Flaw axial circ
top TSH Depth PDA PDA length extent H

S/G Row Col Outage (In) Indication (/ TW) (%) (%) (In) (degrees) Method zone

A 21 47 RF7 -1.05 SCI 100 1080 MRPC C
A 19 80 RF7 -2.62 SCI 100 1160 MRPC C

A 21 43 RF8 -1.3 MCI = 2390 MRPC C
A 21 43 RF8 -2.54 MCI = 1490 MRPC C
A 56 47 RF8 -1.52 SVI _ 0.35 MRPC A
A 21 48 RF8 -2 SCI _ 590 MRPC C
A 46 53 RF8 -0.33 SCI = 400 MRPC B
A 21 54 RF8 -0.35 SCI _ 400 MRPC C
A 17 57 RF8 -0.66 SCI = 450 MRPC C
A 19 63 RF8 -2.5 MCI 500 MRPC C
A 19 70 RF8 -2.96 SVI 0.9 MRPC C
A 15 72 RF8 -2.12 SCI 450 MRPC C
A 19 72 RF8 -2.68 MCI _ 710 MRPC C
A 22 82 RF8 -3.75 SCI =_= 480 MRPC B
A 38 87 RF8 -1.86 MCI 1130 MRPC B
A 31 93 RF8 -2.46 MCI 560 MRPC B
B 21 38 RF8 -3.42 MCI = 650 MRPC B
C 14 71 RF8 -3.52 SCI - 480 MRPC C
C 35 77 RF8 -3.96 MCI _ _ 480 MRPC B
C 30 91 RF8 -3.78 MCI = 930 MRPC B
D 22 55 RF8 -3.1 SVI 0.22 MRPC C
D 32 94 RF8 -2.81 SCI 370 MRPC B
D 24 116 RF8 -0.33 SCI _____ 390 MRPC A

A 21 37 RF9 -4.92 SCI = 6.4 = _=_ 25' MRPC B
A 27 38 RF9 -1.11 SCI 6.6 = 28.80 MRPC B
A 21 42 RF9 -0.42 SCI 3.4 19.40 MRPC C
C 16 76 RF9 -2.51 SCI 6.4 27° MRPC C
D 28 45 RF9 -4.76 SCI 5 270 MRPC B
D 24 59 RF9 -3.64 SCI 17.6 64.70 MRPC C
D 13 102 RF9 -4.2 SCI 4.6 31.90 MRPC B

A 17 32 RF10 -1.11 SCI 94 2.76 29.66 330 MRPC B
A 47 61 RF10 -0.81 SAI 59 40.44 0.25 _ _ _ MRPC B
A 33 64 RF10 -0.34 SCI 54 2.22 31.91 250 MRPC B
A 31 97 RF10 -4.33 SCI MRPC B
A 31 97 RF10 -4.62 SCI 68 11.37 37.92 1080 MRPC B
C 34 45 RF10 -4.55 MCI 98 20.93 73.13 1020 MRPC B
C 34 45 RF10 -5.74 SCI 96 5.84 57.8 360 MRPC B
D 36 62 RF10 -0.45 MCI 90 8.29 53.56 540 MRPC B
A 26 47 RF11 -3.32 SCI 98 17.01 50.58 1210 MRPC B
A 39 86 RF11 -3.21 SCI 97 10.58 67.07 560 MRPC B



/A

5. Q

-~hAl Question #52

A 18 42 RF12 -6.02 MCI 100 15.7 _ _ 77.10 MRPC C
A 18 44 RF12 -0.96 SCI 70 3.2 25.7° MRPC C
A 19 69 RF12 -5.45 SCI 99 8.1 360 MRPC C
A 21 45 RF12 -2.3 SCI 91 3.6 _ 21.50 MRPC C
A 23 43 RF12 -0.33 SCI 92 5.2 300 MRPC C
A 23 78 RF12 -7.88 SCI 100 6.5 320 MRPC C
A 23 97 RF12 -8.4 SCI 99 9.1 42.40 MRPC B
A 24 88 RF12 -5.6 SCI 99 15.9 63.50 MRPC B
A 25 71 RF12 -7.72 MCI 100 29.3 132.20 MRPC C
A 26 53 RF12 -2.59 SCI 98 5.2 25.7° MRPC C
A 32 65 RF12 -3.18 SCI 62 2.98 25.40 MRPC B
A 34 73 RF12 -3.53 SCI 73 3.5 25.10 MRPC B
A 34 80 RF12 -4.76 SCI 100 11.7 55.80 MRPC B
A 39 88 RF12 -1.98 SCI 99 6.5 29.7° MRPC B
A 42 62 RF12 -0.62 SCI 62 3.2 25.70 MRPC B
A 44 62 RF12 -0.67 SCI 38 1.3 21.40 MRPC B
A 46 61 RF12 -0.75 MAI 98 0.2 MRPC B
A 46 61 RF12 -0.74 SCI 100 8.5 38.20 MRPC B
A 48 61 RF12 -0.98 SCI 67 1.3 25.80 MRPC B
B 29 90 RF12 -1.93 SCI 94 5 39.10 MRPC B
B 33 77 RF12 -5.41 SCI 100 12.1 61.80 MRPC B
C 11 68 RF12 -5.22 SCI 99 7.6 32.r MRPC C
C 13 68 RF12 -5.36 SCI 98 18.8 74.80 MRPC C
C 14 72 RF12 -7.33 SCI 78 3 22.80 MRPC C
C 15 28 RF12 -6.45 MCI 99 4.6 22.r MRPC B
C 17 77 RF12 -3.51 SCI 85 10.5 52.30 MRPC C
C 17 77 RF12 -2.69 SCI 99 6.6 33.80 MRPC C
C 18 77 RF12 -9.86 SCI 98 96.4 3600 MRPC C
C 18 77 RF12 -7.09 SCI 96 29.8 124.40 MRPC C
C 18 77 RF12 -6.51 MCI 100 37.5 155.60 MRPC C
C 21 65 RF12 -10.58 SCI 100 26.5 107.50 MRPC C
C 21 101 RF12 -4.25 MCI 100 31 122.90 MRPC B
C 22 101 RF12 -7.04 MCI 100 34.9 145.60 MRPC B
C 29 69 RF12 -5.68 SCI 98 36.6 143.10 MRPC B
C 30 93 RF12 -6.91 SCI 99 5.2 = 27.10 MRPC B
C 30 93 RF12 -4.07 SCI 96 7.8 34.90 MRPC B
C 36 46 RF12 -5.1 MCI 99 10.6 45.40 MRPC B
D 29 82 RF12 7.23 SCI 100 7.84 36.90 MRPC B
D 42 57 RF12 -5.63 MCI 98 55.3 223.60 MRPC B

No data was available in blank spaces
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Attachment 9
ULNRC-04861
Callaway Plant

FRAMATOMEANP-SGOPS NO. 369 P. 3

Low Flowmeter Calibration Data

Verification Date: A
Verified By:

DAS VH No:
As Found Readings
As Left Readings

Beakerl Target Hz Time (sec) ml I Hz I GPM I ccmin
10 | 30/ C-5 4' .A. -3 .............$.. 0.0007 2.774
10 45 +/-5 0.0012 4.481
10 60 +/-S 'tX$Z 0.0017 6.467
50 105 +/-S a 0.0038 14.522
50 120 +/-5 t~' _ *ai' *t2 ? 0.0048 18.133

100 180 +1-10 0.0075 28.283
100 240+1-10 +- Io 0.0106 39.980
250 500 +/-10 '¶i ;4g 0.0253 95.745
250 850 -10 t;4 0.0473 179.075
1000 1200 +/-10 A. 0.0711 269.014

Point Hz GPM
1 0.0 0.0000
2 28.5 0.0007
3 46.2 0.0012
4 61.5 0.0017
5 106.0 0.0038
6 124.0 0.0048
7 184.0 0.0075
8 242.5 0.0106
9 503.0 0.0253

10 848.0 0.0473
11 1196.0 0.0711

0.080D V 0

0.0600 le

0.0500 .

0:0400. 1'
0.0300 .g 

0.0200D ... g i 7t! :t

00100 " : .m ;

0.0000 2 4
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0

Output
Time Flowrate
1-secl.) fPA1

Calculated
Flowrate Difference
W4PKA +-1fl OBeaker Tmrnt GPM nl

~~~~~~f - -10 0.002 +./-.00 URt,~ 5Q ~ h~P
250 0.035 +-.001 -. 0TV2ThA 2
1000 0.07.+/-.01 , $ 4

In-Situ DAS Box Calibration Procedure
Revision: 03

Drawing: 1281611


